-1- DESCRI PTI ON NOVEL AM NOTRANSFERASE, GENE ENCODI NG
-THE. SAME, AND METHODS OF USI NG THEM TECHNI CAL FI ELD
The present invention relates to an enzyne capable of
converting a ketone conpound-to an optically active
am no conpound efficiently i/i_a am no group
transferring reaction, and a nethod of producing the
optically active am no conmpound by using the enzyne.

The optically active pEmgOo®RIPQIXLNNd obt ai ned by the
present invention can be wused as an internediate for

nmedi cal drugs, agricultural chemcals, and the |ike.
BACKGROUND ART As on€ conventional exanple of

Pr QEYGERE AN POTRANSF BRIASE, aaEMECBNoOHN NGaTaH

am no group transferring reaction, it has been

reported §RaFAMAND NMETROD Snefell SN GedZyEM et one,
phenyl acet one, 'and acetophenone by using wamno acid
transam nase obtained from bacillus negaterium can
synt hesi ze optically active am no conpounds from

t hese ketones, respectively (Patent No. 2846074

. Patent Citation 1). However, this -2-. synthesis is not

¢ POUst ATARTEIADP! i cabl e due to extrenely |ow
substrate concentration in its reaction ble
The present invention relates to an enzyme capa
of converting a ketone ‘compound to an optically active
amino compound efficiently via amino group transferring
reaction, and a method of producing the optically active
amino compound by using the enzyme. The optically active
amino compound obtained by the present invention can be

used as an intermediate for medical drugs, agricultural

chemicals, and the like.

BACKGROUND ART

As one conventional example of producing an
op‘ticaliy active amino compound via an amino group
transferring reaction, it has been reported that amino
group transfer to benzylacetone, phenylacetone, and
acetophenone by using ®-amino acid transaminase
obtained from bacillus megaterium can synthesize optically
active amino compounds from these ketones, respectively

(Patent No. 0846074: Patent Citation 1). However, this




sol ution. Meanwhile, WO00/26351 (Patent G tation 2)
descri bes that an aryl al kyl ketone such as 3-hydroxy
acet ophenone, 3-trifluoronethyl phenyl acetone, or the
like is reacted with (S)-phenethylam ne: pyruvate
transam nase, thereby to synthesize an optically
active am no conpound of the ketone conpound. Patent
Citation 2, however, does not refer to cyclic

- Japane Pat.gnt ; ' i1on heablen Nae to
S0 503 ratCtt Ot at o 4T PohY ai & Tan
%’Qt@%%ﬂ@l}sf ehRSeshibQIrRee! IdoticSPiraltien in its reaction
amnotransferase 1s characterized in that it will not

inhiphited by gabaculine, which is an enzyne

%Eﬁ:dl}??gr Patent Citation 3 describes that it is
possi %gat sY1d hesize ovy PpBiaal | yPaaehitve @itation  2)
compoun rom propi ophenone by transferring an am no
HOUPribe -ty | AR nayihenkiy® Retous nguthe as 3-hydroxy
am not ransferase. However, this synthesis is not so
| U h 8hbh ApBL tEERL 61 s thy 1 ptareyRlioe fomve s whrsthat ke
concentration’in its reaction solution. [Patent
Gt at i pBatlkeRat entyida. 2848P-HhehPehgbanirteat i on p3fruadte
00/ 26351 [Patent Citation 3] Japanese Patent .
ARBlr ki 6 s Pubhicgabiyonto Toknkhaesid. ar00p 42198 astive
DI SCLOSURE OF | NVENTI ON _
amino compound of the ketone compound. Patent Citation

- 2, however, does not refer to cyclic ketones.

Japanese Patent Application Publication  No.
2002-142793 © (Patent Citation 3) obtains an
aminotransferase from bacillus sp. The aminotransferase
is characterized in that it will not be inhibited by
gabaéulin’e, which is an enzyme inhibitor. Patent Citation
3 describes that it is possible to synthesize an optically
active amino compound from propiophenone by
transferring an amino group in n-butylamine thereto by
using the aminotraﬁsferase. However, this synthesis is not
so industrially applicable due to extremely low substrate
concentration in its reaction solution.

[Patent Citation 1] Patent No. 2846074

[Patent Citation 2] WO 00/26351

[Patent Citation 3] Japanese Patent Application

Publication, Tokukai, No. 2002-142793




[ Techni cal Problem An object of the present invention
i.s to provide a nethod of efficiently producing an
optically active am no conmpound from a ket one
conmpound, especially cyclic ketone conpound. Such an
optically active am no conpound is useful as an

i nternedi ates for nedical drégs, agricultural agents,
etc. [Technical Solution] The inventors of the present
i nvention found a m croorgani smhaving a high
activity to cyclic ketones and an am no group

tlﬁ?@@i%?@?ﬁﬁ)vbtﬁ/ INVENFRYRO-sel ectivity, as a

result of screening of various m croorgani sms form

S‘[qiéc‘hnié\éqrﬁf’c‘!ﬁie t]he i nventors of the present

invention successtully isolated and purified an

enzy awi h YA 0 M Cr QQr gani .

Furt et P ehogt e Bat) Probe i ThvRaTof 43, 880 ide =

r oy t | ; Wale) Lhe,

L P S Ao B R bR Ay 8 amino
spehpan, e t th | fs :

(Qfst);%‘laﬁpmhlgﬁet hyl am'n?}e)%?reddtrﬁg I%@B?yﬂu%éd%tasgéa%laé% n.gychc

dedtne t NeoRIBYARA.S BABhY a6l Veptidal®p! Y alkide  Nemino

cyclic ketones, but also wth ketone conpounds of

Wt palh 8l ds uedhi1ass Ay lidltbr ke PR SHEP B djcal drugs,
benzyl acet one, and pyruvic acid, so as to produce an

entriedl tiraFbiges @1 8 - 4- compound corresponding to

the ket one comnpound.

[Technical Solution]

The inventors of the present invention fouhd. a
microorganism having a high activity to cyclic ketones and
an amino group transfer activity with stereo-selectivity, as
a result of screening of varioﬁs microorganisms form soils.
Moreover, the inventors of the present invention
successfully isoléted and purified an enzyme having the
activity from the microorganism. Furthermore, as a result
of detailed studies on the reactivity properties of the
aminotransferas.e, the inventors of the present invention
found that the enzyme has such an excellent property that
if (S)-a-phenethylamine or the like is used as an amino
donor, the enzyme is highly active not only with the cyclic
ketones, but also with ketone compounds of wide variety
such as arylalkylketone such as benzylacetone, and

pyruvic acid, so as to produce an optically active amino




Furthernore, via gene reconbination technique, the
inventors of the present invention obtained a gene
encodi ng the enzynme, and found a base sequence
thereof. Furthernore, the inventors of the present
invention bred, fromthe gene, a transformnt
produci ng the enzyne. As a - ﬁesult the inventors of
the present invention prepared a t ransf or mant havi ng

hi ﬁgg t bl g%q? Mﬁ

g? [ us{l;ﬁfah\/(%/}%rggﬂgﬁﬂnlggg(ne%op?ﬁtggl IR actrve am fund.
Cﬁﬁ??f{i mortl 5y té}@n@”ﬁé@&xﬂlﬁ%ﬂ o‘}ﬂ @ c¥thique, the
am not ransterase I'ng physica and chem ca

PRRSEEd &S 6P El‘i’e(?’ﬁ e§é1)1tef1§'1%t15?1e obtained a gene

am not ransf erase cat yzes an amno group transfe

@@EBH‘?{E gl gl & H&esagﬁ?tﬁf@?ﬂ‘q{‘%%g sequence thereof.

enzyl Z3-"am nopyrrdl i rom

1FG?E‘E¥¥m°bIR=)’r EHE ﬂiﬂ?ﬁ?o?@%fo%bcﬁ%)éeﬁ%t i€en{®n bred,
m ne;

a henet hyl & substrate specificity: (a)
R G Yend he ARSI ANSEAT B$6 difcidd the ewzgzlane rf\s a

-( S)-a- phenet hyl am ne, but subs?antl ally inactive wt

(=h BN fige itrf:\H'-fﬂﬂf»‘rs Rt rtﬁ%%l}%selatr Qﬁ%hftwﬁ pBpared a
DL-1ysine; and (b) am no acceptor:

AP fornsh At aSRavingaChil Ve iwhicht marcltwnyam 8nand thereby
gl yoxylic acid, and FS nol ecul ar wei ght:

PN FRbEl Y al2GnQ98 gehero S54industrially producing an
optically active amino compound.

That is, the present invention is an aminotransferase
having physical and chemical properties (1) to (3):

(1) effect: the aminotransfefase catalyzes an amino
group transfer reaction that produces acetophenone and
1-benzyl-3-aminopyrrolidine from -
1-benzyl-3-pyrrolidinone and optically active
(S)-a-phenethylamine;

(2) substrate specificity:

(a) amino donor: the aminotransferase is active
‘with (S)-a-phenethylamine, but substantially inactive with
B-alanine, taurine, putrescine, DL-ornithine, and
DL-lysine; and

(b) amino acceptor: the aminotransferase is
active with pyruvic acid and glyoxylic acid, and

(3) molecular -weight: approximately 120,000 when



nmeasured by gel filtration, and approxi mately 53, 000
when neasured by SDS-pol yacryl am de gel :

el ectrophoresis. Mdreover, the present invention is an
am not ransferase having the am no aci d sequence of SEQ
IDNO 1 in the sequence list, or an am notransferase
havi ng an am no acid sequent@'bf SEQIDNG1 in the
sequence list, in which one or some am no acids are

d e cedy i 0 d ' . i.no
a%%ﬁglé%%eﬁ%g E?ISE%%?%E%E %ﬁqfhg%ée%l#el%ae |stl,33’OOO

apthePr odugh 8gsaceliophengpe an ] :
1- benzyl - 3-am nopyrrol i dihe f(rj%]?ns polyacrylamide gel

lekenzybhiigikol i di none and optically active
(S) - a- phenet hyl ami ne. Mreover, the present invention

I's DNAVRNIGRRiEH] t heh@NZY fihe s VECT O nRVItGN T he.iQk':'A' an
tron wt a

and a transfornmant obtained by transforna

vegtioiotrirsfeyate hRGiRECERAL alhiMENtd O is%cglé'ﬁ‘{;l@ogf HEQ
produci ng an optically active am no conpound, the

M hatoeDNMPAT SHHY: ségaetidyd Hstar BN n Campmeddiistdieise
presence of an amino donor wWith the enzyme or a

dubting anoduetinel sdidniseQeEdarl 9 SWALIH a0:1 in the
produci ng the enzyne, the ~carbonyl conpound bei ng
reppeseceedidy, Genewdlichorsued of ldomé- amino acids are
deleted, replaced, inserted, or added in the amino acid
sequence of SEQ ID NO:1 in 'the sequence list, and
producing acetophenone and 1-benzyl-3-aminopyrrolidine
from  1-benzyl-3-pyrrolidinone and optically active
(S)-a-phenethylamine.

Moreover, the present invention is DNA encoding the
enzyme, a vector having the DNA, and a transformant
obtained by transformation with a vector.

Moreover, the present invention is a method of
producing an optically active amino compound, the
method comprising:

reacting a carbonyl compound in the presence of an

amino donor with the enzyme or a.culture product of a

microorganism capable of producing the enzyme, the

carbonyl compound being represented by General Formula

(1}:




OP Qwhere P and Q are an substituted or
unsubstituted al kyl group, branched al kyl group, aryl
group, heteroaryl group, aryloxy group, heteroaryl oxy
"~ group, al koxy group, al koxycarbonyl group, alkenyl
group, al kynyl group, cycloal kyl group, aralkyl

group, or hetero aralkyl gro@p, and may forma ring
by bonding with each other, but are different from
each dbher in chirality, the optically active anino
conmpouyld being represented by General Formula (2):
NH2 Q(2) where P and Q are the sane as in Cenera

For nu 1). Moreover,{lhe present invention is, a
od o roduci ng an optically active am no
cbnmpound, e nethod conprising: reacting a carbonyl

conpound in the presence of an am no donor with the
enzyme or a culture product of a m croorgani sm

R P 0 B e ST Mhach S Foes e Mg wit
Rg?%&%? branched alkyl group, aryl group, heteroaryl group,
aryloxy group, heteroaryloxy group, alkoxy group,
alkoxycarbonyl group, alkenyl! group, alkynyl group,
cycloalkyl group, aralkyl group, or hetero aralkyl group,
and may form a ring by bonding with each other, but are
differént from each other in chirality,

the optically active amino compound being

represented by General Formula {2):

NH-»

)
P Q

where P and Q are the same as in General Formula (1).
Moreover, the present invention is a method of
producing an optically active amino compound, the
method comprising:
reacting a carbonyl compound in the presence of an
~amino donor with the enzyme or a culture product of a

microorganism capable of producing the enzyme, the



gr where qis an integer of O to 7, r is an integer
of O to 2, R is a substituted or unsubstituted aryl
group of carbon nunber of 6 to 14, heteroaryl group
of carbon nunber of 4 to 14, aryl oxy group of carbon
nunber of 6 to 14, heteroar%loxy group of carbon
nunber of 4 to 14, al koxy group of carbon nunber of 1
to 5, al koxycarbonyl group of carbon nunber of 2 to

r f_¢c n er.of 3 5
SNBSS O Epnd BU Bl A M PG heRel hStmula
q&gyp of carbon nunber of 2 to 5, cycloal kyl group of
carbon nunber of 5 to 7, nethyl group, or carboxyl
group, X is a hydrogen atomor a substituted or
unsubstitutedcﬂethyl group, and g ? r if Ris the
met hyl groupMthe optically active am no conpound
being repres¢hted by General Fornula (4): -8- NH2 R X

(4) ~q where R and X are éSe same as in Ceneral
Forr (3 A\t he pré nt invention is a
nmet hod 1an optically active am no
conmpound, the method conpri sing:

where q is an integer of O to 7, r is an integer of O t6'2, R
is a substituted or unsubstituted aryl group of carbon
number of 6 to 14, heteroaryl group of carbon number of 4
- to 14, aryloxy group of carbon number of 6 to 14,
heteroaryloxy group of carbon number of 4 to 14, alkoxy
group of carbon number of 1 to 5, alkoxycarbonyl group of
carbon number of 2 to 5, branched alkyl group of carbon
number of 3 to 5, alkenyl group of carbon number of 2 to
S, alkynyl group of carbon number of 2 to 5, cycloalkyl
group of carbon number of 5 to 7, methyl group, or
carboxyl group, X is a hydrogen atom or a substituted or
unsubstituted methyl group, and q > r if R is the methyl
group,

the optically active amino compound being

represented by General Formula (4):




reacting an enantionmer m xture of an am no conpound
in the presence of an am no acceptor, or a culture
product of a m croorgani sm capabl e of producing the
enzyme, the am no conpound bei ng represented by
General Fornmula (5): NH2 R X (5) g r where q is an
integer of 0 to 7, r is an ifiteger of 0 to 2, R is a
substituted or unsubstituted aryl group of carbon
nunber of 6Q+$214, het eroaryl group of carbon nunber
of 4 tol aryl oxy group of carbon nunber of 6 to
ryl oxy group of carbon nunber of 4 to 14,
aFkoxy ar on nunt@) of 1 to 5,
p of -9- carbon nunber of 2 to 5,
br anche up of carbon nunber of 3 to 5,
al kenyl group of carbon nunber of 2 to 5, alkynyl
group of carbon nunber of 2 to 5, cycloal kyl group of
unpe f 0.7 hyl _group,. or [ I
PR BTER Hnd eats: Bt oranf Gl Geilhet ¥ormuta
3gﬁubstituted methyl group, and q > r if Ris the
thyl group, the optically active am no conpound

bei ng MIoTRLIREN! et?lebyp%ggﬁﬁl MR 6)s ¥2method of

producing an optically active amino compound, the

method comprising:

reacting an enantiomer mixture of an amino
compound in the presence of an amino acceptor, or a
. culture product of a microorganism capable of producing
the enzyme, the amino compound being represented by

~ General Formula (5):

NH,

R X (5)
q T

where q is an integer of O to 7, r is an integer of O to 2, R
.is a substituted or unsubstituted aryl group of carbon
- number of 6 to 14, heteroaryl group of carbon number of 4
to 14, aryloxy group of carbon number of 6 to 14,
heteroaryloxy group of carbon number of 4 to 14, alkoxy

group of carbon number of 1 to 5, alkoxycarbonyl group of



RX(6) qr where g, r, Rand X are the sane as in
Ceneral Fornmula (5) Moreover, the present invention
is a nethod of producing an optically active am no
conmpound, the nethod conprising: reacting a carbonyl
compound in the presence of an am no donor with the
enzyne, or a culture product of a m croorganism
capabl e of producing the enz{ne, the carbonyl
compound bei ng represented by General Formula (7):

AT, BB L% 5 PRaISES oek 8 o hrpon
SHRHRE 2005, RS, LR BETRPS B Pl o, o
SR S O T s, %8, st
_(gx)oup of carbon number of 5 to 7, methyl group, or
carboxyl group, X is a hydrogen atom or a substituted or
unsubstituted methyl group, and g = r if R is the methyl
group,

the optically active amino compound being

represented by General Formula (6):

-where q, r, R and X are the same as in General Formula
(5). |

Moreover, the present invention is a method of
producing an optically active amino coinpound, the
method comprising:

reacting a carbonyl compound in the presence of an
amino donor with the enzyme, or a culture product of a
microorganism capable of producing the enzyme, the

carbonyl compound being.represented by General Formula

(7):




Moreover, the present invention is a nmethod of
produci ng an optically active am no conpound, the

nmet hod conprising: reacting an enantioner m xture of
an am no conpound in the presence of an am no
acceptor with the enzyne, or a culture product of a
m cr oor gani sm capabl e of producing the enzyne, the
am no conpound being reprd®ented by General Fornul a
(9): -11- YmNH2 (9) n where mis an integer of O to
3, RS an i nt/eg of 2to 4 (wheren>m, and the
-uted or unsubstituted benzene

yerat\Por (10): m A .,.i11111INH2
and the ring”A are the sane as in

/8y 19) . Moreover, the present invention
produci ng an optically active am no
conmpound, the nethod conprising: reacting a carbonyl
compound in the presence of an

where m is an integer of 0 to 3, n is an integer of 2 to 4
(where n > m), and the ring A is .a substituted or
unsubstituted benzene ring,

the optically active amino compound being
| represented by General Formula (8):
)m

NH, (8)
}n

where m, n, and the ring A are the same as in General
Formula (7).

Moreover, the present invention is .a method of
| producing an optically active amino compound, the
method comprising:

reacting an enantiomer mixture of an amino
compound in the presence of an amino acceptor with the
enzyme, or a culture produ.'ct of a microorganism capable
of producing the enzyme, the amino compound being

represented by General Formula (9):




am no donor with the enzyne, or a culture product of a
m cr oor gani sm capabl e of producing the enzyne, the
car bonyl conpound bei ng represented by CGeneral Formula
(11): -12- bk (12 ) NI R5 where j and k are
i ndependently an integer of 1 to 3 (where k > j), Rs
is a hydrogen atom aryl group of carbon nunber of 6
to 14, heteroaryl group of- thrbon nunber of 4 to 14,
aIkyI group of carbon nunber of 1 to 6, al koxy group
NG s 1to 6, acyl group of carbon
al koxycar bonyl group of carbon
group of carbon nunber of 7
L o ro@@)of carbon nunber of -8
onyl group substituted with an al kyl
) mynber of 1 to 6 or aryl group of
6to 14, the optically active am no
conmpound being represented by General Fornula (12):

13- H2N

where m is an integer of O to 3, n is an integér of 2 to 4
(where n > m), and the ring A is a substituted or
unsubstituted benzene ring,

the optically active amino compound being

represented by General Formula (10):

}m
~uiNH,  (10)

)n

where m, n, and the ring A are the same as in General

- Formula (9).

Moreover, the present invention is a méthod of

producing an optically active amino compound, the

method comprising:

reacting a carbonyl compound in the presence of an
amino donor with the enzyme, or a culture product of a
microorganism capable of producing the enzyme, the
carbonyl compound being represented by General Formula

(11):




)k () (12) NR5 where j, k, and Rs are the sane as

in General Fornmula (11). Moreover, the present
invention i's a method of producing an optically
active am no conpound, the nethod conprising:
reacting an enantionmer m xture of an am no conpound
in the presence of an am no acceptor with the enzyne,
or a culture product of a-riZ+oorgani sm capable of
produci ng the enzyne, the am no conpound bei ng
represented by General Formula (13): H2N )k ( j {13)
N R5 -14- where j and k are independently an integer
0) 1 to 3 (where k j), Rsis a hydrogen atom aryl

g p of carbon nunber of 6 to 14, heteroaryl group

of )ﬂtqber of 4 to 14, al kyl group of carbon
nunbgr of o 6, al koxy group of carbon nunber of 1
to roup of carbon

(1)

where j and k are independently an integer of 1 to 3
hwhére k =2 j), Rs is a hydrogen atom, aryl group of carbon
number of 6 to 14, heteroaryl group of carbon number of 4
to 14, alkyl group of carbon number of 1 to 6, alkoxy
group of carbon nluﬁber of 1 to.6, acyl group of carbon
number of 2 to 15, alkoxycarbonyl group of carbon
number of 1 to 6, aralkyl group of carbon number of 7 to
15, aralkyloxycarbonyl group of carbon number of 8 to 16,
or a sulfonyl group substituted with an alkyl group of
carbon number of 1 to 6 or aryl group of carbon number of
6 to 14,

the optically active amino . compound being

‘represented by General Formula (12):



nunber of 2 to 15, al koxycarbonyl group of carbon
nunber of 1 to 6, aral kyl group of carbon nunber of 7
to 15, aral kyl oxycarbonyl group of carbon nunber of 8
to 16, or a sulfonyl group substituted with an al kyl
group of carbon nunber of 1 to 6 or aryl group of
carbon nunber of 6 to 14, the optically active am no
conmpound being represented3by General Fornmula (14): k
HA, G N R5 where j, k, and R5 are the sane as in
FfEFQraI Formula (13). 15- [Effect of the Invention] An
e having an activity to stereo-selectively

trans o group to a ketone compound,
especi gkgclic ket one conpound is isolated. A
transfpor ith high productivity in producing the

bt ai Further, the use of the
makes ossible to produce an

optical | yNpctive amino conpound efficiently. BRI EF
DESCRI PTI OF DRAWNGS Fig. 1 is a viewillustrating
how to cornstruct a reconbi nant vector pNTMIA of the

present i Rgnt i on.

-where j, .k, and Rs are the same as in General Formula
{11).

Moreover, the present invention is a method of
producing an optically active amino compound, the
- method comprising:

reacting an enantiomer mixture of an amino
compound in the presence of an amino acceptor with the
enzyme, or a culture product of a microorganism capable
of producing the enzyme, the amino compound being

represented by General Formula (13):

H,N
)k

J (13)




BEST MODE FOR CARRYI'NG OQUT THE | NVENTI ON The present
~invention is descried belowin details. Unless
ot herwi se specified, DNA isolation, vector
preparation, and genetic operations such as
transformati on can be carried out by nethods descri bed
in literatures such as Mol ecular Coning 2nd Edition
(Cold Spring Harbor Laboratgory Press, 1989), Current
Protocols in Mlecular Biology (G eene Publishing
Associ ates and W/ ey-Interscience), and the |ike. An
enzyne of the present invention has the foll ow ng
physi cal and chem cal properties: (1) Effect: it
catal yzes an am no group transfer reaction that
produces acet ophenone and -16- 1
Wb@ﬁzyu-m Koyira oindgpentdeghly an integer of 1 to 3
1- benzyl Fyrrolld|none and optically active

erae pheénébhRsaht ife Ry oqufroape %ﬁé‘crgFPHﬂl sca(‘ayﬂ
o donor: it is active wth %}Snet h%llg{]gl
%urnéemfaﬁt#odmdy heierposy FHUH@ Afanhee 0 eﬁeof 4
put esc:| DL-ornithine and DL-1ysine i) Alg 1k
t ckpt oF Yk §ROuR: P eCWfSanWEW €LcPh dngo ©, alkoxy

gﬁ;&) lglf\?\ﬂ:éﬁll)gn (rirj;‘)lrnhéolrecoL*J 1 to %ghgcy?pgltc?ébn%tfelcgrbon
number of 2 to 15, alkoxycarbonyl group of carbon
number of 1 to 6, aralkyl group of carbon number of 7 to
15, aralkyloxycafbonyl group of carbon number of 8 to 16,
or a sulfonyl group substituted with an alkyl group of
carbon number of 1 to 6 or aryl group of carbon number of
6 to 14,

| the optically active amino compound  being
represented'by General Formula (14):

H2N4,

. &
& 14
)
Rs

where j, k, and Rs are the same as in General Formula

(13).




nmeasured by gel filtration, and approxi mately 53, 000
when measured by SDS-pol yacryl am de gel

el ectrophoresis. The followi ng nethod is applicable to
measure the activity of the am no group transferring
reaction to produce acetophenone and

1- benzyl - 3-am nopyrrolidine from

1-benzyl - 3-pyrrolidi none andjfbhe optically active
(S)-a-phenethylamne. Into 0.9nL of a substrate

solution having the follow ng conposition, 0.1nL of a
difife ce o fethry devesdiiotijon adj usted to a protein
concentration of 2ng/nL is added. After carrying out
react idh &N owef dravtimguan t aetigiity o 1steofotdeldCtively
is added therein to stop the reaction, thereby

dedl sfiefgan- Banayg g3canp nispyr ksltpdicnepmpgunshj elspiesially
then quantitatively anal yzed by hi gh-performance )
13 qugl% Hiotenr o grapipeundubs tiralatesbl 4t tomnsformant with
Conposition] (S)-a-phenethylam ne 28. 3nM )
migh Rneduelivity ig Repd I rEthersnEnma@lcashdspleditained.
OngrrM Poi%%ssi um phosphate buffer (pH 7.0) 0.1M

[ EHL ek £HenHsce Ofi e dran vesrearipmaliedl iispessible to
Condi tions] Columm: Finepak SIL C18-T (JASCO Corp.)
produce an optically active amino compound efficiently.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a view illustrating how to construct a

recombinant vector pNTMTA of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is descried below in details.

Unless otherwise specified, DNA isolation, vector

preparation, and genetic operations such as

transformation can be carried out by methods described in

literatures such as Molecular Cloning 2nd Edition {Cold

- Spring Harbor Laboratory Press, 1989), Current Protocols

- in Molecular Biology (Greene Publishing Associates and

Wiley-Interscience), and the like.

An enzyme of the present invention has the following
‘physical and chemical properties:

(1) Effect: it catalyzes an amino group transfer

reaction that produces - = acetophenone and




Carrier: Distilled Water 1260nL/Acetonitrile 740nL/
KH2PO4 | Og/ SDS 2. 88g(pH3.6) Flow Rate: Inl/mn

Det ecti on: 254nm Col uimm Tenperature: 40C The enzyne of

the present invention is substantially inactive in

the case where the am no donor is any of O0-al ani ne,

taurine, putrescine, DL-ornithine and DL-Iysine.

Here, the term "substanti alllé/-i nacti ve" neans t hat

amno group transfer activity nmeasurenent carried out

in the follow ng shows that the am no grou
RsisFE- 3 &ﬁ%%PyrFﬂﬁl‘jﬁQ%ase where the ani nogdongfrom

the a ound is 1/ 100 or |ess, .preferably.
1Ii7311@010 6P3flré§£ IRt ur t heRDr ef ereBYE2 M 0000 %Fylve

less o oup transfer activity in the case
@Ee‘?‘ep ﬁ@ezw:% is -18- (S)-a-phenethyl ani ne.

n sfer activity neasurenment is
ég‘jrﬁg‘]@ gﬁg’é%&pﬁ’%ﬂ ofstie Birstly, 20,uL of a purified
enzy sol t| on haV| a9 a pr ot EJ ny concentrat Qn of

rrge}n_ %gﬁ’ oL oftta sub%trat &S50t i on?ith

AR ST L 4, TR i
A 5 0 S P BT i, o
ﬂxf ure.. a 0. 2M sodi um car bonat e

(b) Amino acceptor: it is active with pyruvic acid and
glyoxylic acid. |

(3) Molecular Weight: approximately 120,000 when
measured by gel f{iltration, and approximately 53,000
when measured by SDS-polyacrylamide gel
electrophoresis.

The following method is applicable to measure the
activity of the amino group transferring reaction to
produce acetophenone and 1—benzyl—S-aminopjrrrolidine.
from 1-benzyl-3-pyrrolidinone and the optically active
(S)—a-phenethylamine.

Into 0.9ml. of a substrate so_lution having the
following composition, 0.1lmL of a purified enzyme
solution adjusted to a protein concentration of 2mg/mL is
added. After carrying out reaction at 30°C for 1 hour
therein, 0.1mL of 1IN HCI] is added therein to stop the

reaction, théreby obtaining 1-benzyl-3-aminopyrroelidine,




aqueous sol ution of 80pL and an acetone sol ution of
200pL contai ni ng dabsyl chloride by 3.3ng/nL are
added. Then, the resultant mxture is reacted at 70C
for 10mn. After 20pL of acetic acid is added therein
with stirring. The reaction m xture thus obtained is
anal yzed by high-performance |iquid chromatography
thereby to quantitatively_amalyze dabsyl ated al ani ne.
[ Substrate Sol uti on Conposition] Am no Conmpound 14mM
Pyruvic acid 14nM Pyridoxal phosphate 0.02nmM
Pohaebi iamthlos ghearetiBat fvaly (prialy 5§dObg Migh-performance
[ H gh- Performance Liquid Chromatography Anal ysi.s
d@ﬁulldlfb}ﬁgq)ﬂwlqgﬂﬁpfwverosu ODS- HG- 3( Nomur a Cheni cal
. - Ltd.) Carrier: Acetonitrile/0.045M acetate
d@rulaﬁtqegﬂq Foiptigs/@enypysitapude) Fl ow Rat e:
0.9nL/mn Detection: 254nm Moreover, the enzyme of
the pr(&edtPhevatfiydamineactive in case wher 28 fmM
~am no acceptor iIs glyoxylic acid inst ead of
1- benz%d By HORYdredE Ny r uvi ¢ aci d.2& JmwiMcul ar

wei ght of, the en%lyne can be determ ned
Pyridoxal phosphate 0.02mM

- Potassium phosphate buffer (pH 7.0) 0.1M
[High-Performance Liquid Chromatography Analiysis
Conditions]

Column: Finepak SIL C18-T (JASCO Corp.)

Carrier: Distilled Water 1260mL/Acetonitrile 740mL/
KH,PO4 10g/SDS 2.88g(pH3.6)

'Fllox.zv Rate: ImL/min

Detection: 254nm

Column Temperature: 40°C

The enzyme of the present invention is substantially -

inactive in the case where the amino donor is any of

p-alanine, taurine, putrescine, DL-ornithine and DL-lysine.

Here, the term “substantially inactive” means that amino

group transfer activity measurement carried out in the

following manner shows that the amino group transfer-

activity in the case where the amino donor is the amino
compound is 1/100 or less, preferably 1/1000 or less, and
further preferably 1/10000 or less of the amino group

transfer activity in the case where the amino donor is




froma relative elution tine to standard protein,

which is neasured by gel filtration analysis using

H Load 16/ 60 Superdex 200 prep grade colum (Amersham

Bi osciences K K). As a carrier, the gel filtration

anal ysis uses a 0.01M potassium phosphate buffer (pH

8) containing 0.15M NaCl, 0.01% (v/v)

2- mer capt oet hanol , 20mM pyngdoxal phosphate, and

0. 1nM PMSF. Moreover, a nol ecular weight of a subunit

can be determned froma relative nobility to the
(Sr-anddrenptbytaminghi ch is neasured by 10%

SDS- %gql yacryl am de gel el ectrophoresjs. Mreover, the,

enzydd&ofapHaQreseap ithas®desn agdivithayacpgairement 1s

fol |l owi ng physical and_chem cal properties. 'fé4)
cepriediepttay fodlawes) Fastlkum Gahpef & gputidsd enzyme
~activity; 30C to 50C (6) Thermal Stabil i’{j-y' after .
spéWbp R r BAVABEWA PRHEIN) comeeRtTaHps L1 Zonedaely is

40C for 30 _m n, the enzyne_ -20- maintains 90% or, nor
adkied s tgot PAUAL { 1Rt RneSBHSJRBLRas Ol BRe PAINE  the

treatnment. The qpti nu H for the enzym ¢ reactio '
foHO g CATHBO BH A a AL PREATIVIBE Stlje TERCHPR. Bt (10 C

B S 0 OOy LAY SR R AT D
CBDETE i BULOkhd TP Rerielb® FERR SRR B or the
rggltﬁ%ég € rsé%lclﬁ(i)ﬁn 1%%2%{]19‘13?9 aonOP'lz_'l\f‘t sodium carbonate
-aqueous solution of 804l ahd an acetone solution of
200uL containing dabsyl chloride by 3.3mg/mL are added.
Then, the resultant mixture is reacted at 70°C for 10min.
After 20uL of acetic acid is added therein with stirring.
The reaction mixture thus obtaiﬁed is anafyzed by
high-performance liquid chromatography thereby to

quantitatively analyze dabsylated alanine.

[Substrate Solution Composition]

Amino Compound , 14mM
Pyruvic acid | 149mM
Pyridoxal phosphate 0.02mM
-Potassium Phosphate Buffer (pH 7.5) 0.1M

[High-Performance Liquid Chromatography Analysis
Conditions]

- Column: Deverosil ODS-HG-3{Nomura Chemical Co.




whi ch the neasurenent is carried out. pH 4.0 to pH
6.0: O 1M sodium acetate buffer pH 6.0 to pH 8.5: O 1M
pot assi um phosphate buffer pH 8.0 to pH 9.0: OA M
tris hydrochloride buffer pH 9.0 to pH 11.0: 0.1M

sodi um car bonate buffer The optinmumtenperature for
the enzym c reaction can be determ ned by neasuri ng,
at a reaction terrperature"ilrga range of 20C to 60C,
the amino group transfer activity in am no group
transfer using (S)-a-phenethylamne and

Ltaknzyl - 3- pyrrolidinone. The thermal stability of the
enzyme can be determ ned by neasuring the am no group
transf@arraoti hiceyowitthile he. pdoNi edeéatynbudtjudpéll 4.1)
to a protein concentration of 2ng/nmL with O 1M

potEs 50 On{lphosydmame) buffer (pH 7.5) containing 0.02nM
pyri doxal phosphate and then treated with a

t enperlataw eRabeaOr @nge/ otire0C to  70C for 30min. -21-
In general, a higher concentration of pyridoxal

- phospHacéettiorhe2pdauni on sol uti on woul d i nprove the

opti mum tenperature . and therpmal stability of the )
ani no Moggeorer, athe. cmgimer  of hehenpresesft timwention is
present invention can catalyze an ami no group

t13CHEEein r @@8E| B ANE hhiccRminQetspePéoipuyeryéic acid

than 1-benzyl -3-pyrrolidinone is . .
instead of I-benzyl-3-pyrrolidinone or pyruvic acid.

A molecular weight of the enzyme can be determined
from a relative elution time to standard protein, which is
measured by gel filtration analysis using Hiload 16/60
Superdex 200 prep grade column (Amersham Biosciences
K.K.). As a carrier, the gel filtration analysis uses a 0.01M
potassium phosphate buffer (pH 8) containing 0.15M NacCl,

0.01% (v/v) 2-mercaptoethanol, 20mM  pyridoxal

"phosphate, and 0.lmM PMSF. Moreover, a molecular

weight of a subunit can be determined from a relative
mobility to the standard protein, which is measured by
10% SDS-polyacrylamide gel electrophoresis.

‘Moreover, the enzyme of the present invention may

- ‘have the following physical and chemical properties.

(4) Optimum pH: 7 to 9
-(5) Optimum Temperature for activity: 30°C to 50°C
(6) Thermal Stability: after being treated with pH 7.0

and a temperature of 30°C to 40°C for 30 min, the enzyme



reacted wth (S)-a-phenethylam ne as the am no donor,
so as to produce acetophenone and an am no conpound
corresponding to the ketone conpound. The enzyme of
the present invention may be any enzyne, provided
that it has the properties described above. For

exanpl e, the enzyne of the present invention can be

obt ai ned from m croor gani snsghel ongi ng to Pseudononas
sp. One preferable exanple of the m croorgani sns

whi ch can be the origin of the enzyne of the present
mmaiantdiors P9 %Wseudowsrasf fitscredvels thdr the enzyme has
greferably, the enzyne of the present invention may be
efareddd toee Paemdononas fl uorescens KNKOS- 18.

- Pseudononas f|uorescens KNKO8-18 is deposited with -

AccesTihon optireemy Bl 1660othe ©emzinaei bpartiog epan be
Organi sm Depository (I POD) of the National Institute
dgetepgvianckdy pae_srring Séneacange dlephhdl-8gi0 mHosd -0,
address i s Chuodairoku 1-1-1, Higashi,  Tsukuba-shi,

~ tharagimm @redRrieansdganachbosty Got e 3eB08868Y P thansfer

strain -22- was originally deposited donestically. on
osiBge(Sk o mvancthitpraes erihst ebpegyiv’ -pyrrolidinone.
A IS TERBFTAS L hbeaPURSR M HAGRoshgatPAWIng
BREET TS ofor nbaf LUEH At o genepaliSheagabgabnPH at
%v uirc e,thréi Er{g selgrement is carried out.

pH 4.0 to pH 6.0: 0.1M sodium acetate buffer

pH 6.0 to pH 8.5: 0.1M potassium phosphate buffer

- pH 8.0 to pH 9.0: 0.1M tris hydrochloride buffer

pH 9.0 to pH 11.0: 0.1M sodium carbonate buffer

The optimum temperature for the enzymic reaction
can be deterrn.ined by measuring, at a reaction
temperature in a fange_ of 20°C to 60°C, the amino group
transfer activity in amino group transfer wusing
(S)-a-phenethylamine and 1-benzyl-3-pyrrolidinone. |

The thermal stability of the enzyme can be
determined by measuring the amino grdup transfer
activity with the purified enzyme adjusted to a protein
concentration of 2mg/mlL with 0.1M potassium phdsphate
buffer (pH 7.5} containing 0.02mM pyridoxal phosphate

and then treated with a temperaturé in a range of 20°C to

70°C for 30min.




source, an inorganic salt, organic nutrition, and/or
the other, provided that the m croorgani smcan grow
therein. The culturing of the m croorgani sm my be
preceded by culturing the m croorganismin a nmedium

in which an inducing material for the enzynme of the
present invention is added therein. Exanples of .the

i nducing material enconpass; propyl am ne,

1- butyl am ne, 2-butylam ne, = 2-pentyl am ne,

I sopropyl am ne, isobutyl am ne,

- 7- nethoxyeehamhot &t rhighher andbrdentik@onThefi nelidegal
materials may be used solely or in conbination. There
phosph s tirculthe |dtedd@bhorsa@sitionhowomlidh itprove the
inducing material is added. Considering inhibition of
gptihimof thmperaztwoe gaansm dahermeabt hetalfidottyor of i tthe
is preferable that the inducing naterial be added. by
amimp tmeingiferasel ess in  the nornmal nedi um

conposition. Mreover, there is no particular

| i m tHuiréheas thet iemaymef afhéhaddpresendfinhention can
i nducing material, and the inducing material may be
ealtrly zZghednt andnbt g1agpi sransfeedreactuni fig tvhkich a
culturing. -23- Purification of the enzynme of the ]
ketenat compatitvh ptbart beani dr-éwmani-Smpiavphglinieme is
enzynme_can _be done by a well-known protein

pacfat avitdn (Bécwrpabacthylapdng @9 dhiengminae ekomegueso
for obtaining a polypeptide of the present invention
78 dRerpTedVEs. W%@Rh@ﬁﬁmeausiesan amino compound

corresponding to the ketone compound.

The enzyme of the present invention may be any
enzyme, provided that it has the properties described
above. For example, the enzyme of the present inveﬁtion
can be obtained from microorganisms belonging to
Pseudomonas sp. One preferable example of the
microorganisms which can be the origin of the enzyme of
the present invention- is Pseudomonas fluorescens. More
preferably, the enzyme of the present invention may be
obtained from Pseudomonas fluorescens KNKO08-18.

Pseudomonas fluorescens KNK08-18 is deposited with
Accession No. FERM BP-10599 at International Patent
Organism Depository (IPOD} of the National Institute of
Advanced Industrial Science and Technology, whose
address is Chuodairoku 1-1-1, Higashi, Tsukuba-shi,
Ibaragi Prefecture, Japan (Post Code 305-8566) (the strain |



Pseudononas fl uorescens KNKO8-18. It should be noted }
that the present invention is not limted to this
technique. Firstly, Pseudononas fl uorescens KNKO8-18
was inoculated in a 50nL nediumin 500n Sakaguchi
flask (conposition: 5g/L KH2PO4, 5g/L K2HPO4, 0.16g/L
MgSO4. 7H20, 0.018g/ L FeSO. 7TH2O, 0. 012g/ L ZnSO4H20,
0. 002g/ L MhSO4. 7H2O, 0. 00l1ghL. CustH4. 7H20, 0. 02g/ L
- Nadl, 20g/L glycerin, 1Qg/L yeast extract (N hon
Phar maceuti cal Co. Ltd.), SOOm%_/ L

W} -qrigen adky e pesitededaneatigaily . on) Octhber py 2904,
i ncubated at 30C for 1 day thereby to obtain the
- aqy ttlven  tpparsferredt to dnéeenptinrabdnpesidoricendarethe
in a 3.0 nedium (havj ng?t he same conposition) in 5L

Bidppest Breaty muuphped A7, 368hder air ventilation

of 0.6vvmand stirring of 400rpm for 28 hours. Then,
the det|boaraedamactieg fifym pHETOQTEME SR othRVing the
centrifugally and suspended in a 0.01M potassium .
eEOSPRat 8t be‘\{?Per REA$EY) 1HERO4I A ng D. 81%1 nutrition
2- mer capt oet hanol and O.q m\/lg%ri doxgl phothate.. The
AP S PR | S I S B TS BT dad IHLFREf e fgtrogen
ultrasonic disintegration. Then, solid.materials,i

SOFCOi QT A RAEFREIC AR 171 AESATYIFad0RTd IS g/ 8F 1 BRe
i, TSDver gentri (oal Ly, Lher eby obtaining 3y cin
The culturing of the microorganism may be preceded
by culturing the microorganism in a medium in which an
inducing material for the enzyme of the present invention
is added therein. Examples of .the inducing material
encompass propylamine, I-butylamine, 2-butylamine,
2-pentylamine, isopropylamine, .isobutylamine,
7-methoxy-2-aminotetralin, and the like. The inducing
materials may be used solely or in combination. There is
no particular limitation as to how much the inducing
material 1s added. Cdnsidering inhibition of growth of the
| mi;roorganism or the other factors, it is preferable that
the inducing material be added by 1% by weight or less in
the normal medium composition. Moreover, there is no
particular limitation as to timing of the addition of the
inducing material, and the inducing material may be
added when the culturing is started, or during the

culturing.




solution. Then, protam ne sulfate is added in the
cell-free extract solution thereby to renove nucleic
acid therefrom The enzyne of the present invention

can be purified by subjecting the resultant protam ne
sul fate-treated liquid to a colum chromat ography,
whose typical exanples are ion-exchange

chr omat ogr aphy, adsorption 23chromat ogr aphy,

hydr ophobi ¢ chromat ogr aphy,” and the 1|ike. One exanple
of the enzyne obtained in this way is an enzyne

f or meru fifowa tiber anf nb eadrtzeagueicehti predeas iSk@nltkhn
NO 1 in the sequence |ist. However, the enzyme of

firben phes efic dovelRin ieini Banbtglthe eedyiraetdda Bedlone by
enconpass enzynmes formed fromam no acid sequences in
ahiwslleh@rowh SepiBtain nopacifiisatiog dekebhetiquepl dnedthe
inserted, or added in the am no acid sequence of SEQ
folldN@ing, a prentinleguehfdr tdletamdyige shgsolampatigreowd the
transfer reaction activity for produci ng acet ophenone
mreberdt bemzyhidmamisopyxempldiied. f rdms technique uses
1- benzyl - 3-pyrrolidinone and optically active '
RSyudophemeshylaoiexcePsl KPEROBdES.f ot neHofaldmbidhenoted
am no acid sequences in which one or some am no acids
tirat tebgredsentphacedion2t nioisbmidgd to thddete¢mnidnge.
am no acid sequence of SEQID NO 1 can be prepared .
fromEirethni n@seuidogequesceflobrescens KNKO08-18 was

inoculated in a 50mL medium in 500mL Sakaguchi flask
(composition: 5g/L KH2PO4, 5g/L Kz:HPO4, 0.16g/L
MgSO4-7H20, 0.018g/L FeS047H20, 0.012g/L ZnS04'H:0,
- 0.002g/L. MnS0O47H20, 0.001g/L CuS0O4+7H20, 0.02g/L
NaCl, 20g/L glycerin, 10g/L yeast extract (Nihon
Pharmaceutical Co. Ltd.),500mg/L

(S)-7-methoxy-2-aminotetralin (pH 7.2)). Then, it is-

incubated at 30°C for 1 day thereby to obtain the culture

broth. Next, the culture broth is inoculated in a 3.0L
| medium (having the same composition) in SL mini jar and
incubated at 30°C under air ventilation of 0.6vvm and
stirring of 400rpm for 28 hours.

Then, the cel_ls are collected frqm‘ the culture broth
| centrifugally and suspended in a 0.01M potassium
phosphate buffer (pH 8.0) containing 0.01%
2-mercaptoethanol and 0.02mM pyridoxal phosphate. The

dispersion solution thus obtained is subjected to




SEQ ID NO 1 according to well-known nethods descri bed
in literatures on experinents such as Current

Protocols in Ml ecular Biology (John Wl ey and Sons,
Inc., 1989). There is no particular Iimtation as to
site(s) at which the one or sone am no acids are

del eted, replaced, inserted, or added. However, it is
preferable that the site(s)q4be out of

hi gh- preservation region. The "high-preservation
‘region” is location in which amno acids in an am no
adinh s ndés oi tegira taonnoflitarsf esabiel deatamdl$reém the
one origin are identical with amno acids in an_am no
Hejuddsegudncetetl abot Hdre adlivasanit erdbdntegrpbian are
from another origin when the am no acid sequences are
romydred denigpingahiyal iherahit obtisénjngbarcoll-fnee axtrrct
-acids deleted, replaced, inserted, or added is

pe B Eogb| f hegn opriodgsn iy e ifptefisr aglded igy thessellafipe
further preferably 3 or less. The nodified anino acid
gEHRpE 8 ohayigavid Picd b ai Feaviconuqleig acid therefrom.

repl acenent) or t re nodifications (e.qg., o
repl a’é‘gﬁeﬁpzaﬁaei 3@@3}% dgHesamy éByention £anybe arfied
j n thg.re | acenent that the repl aci ng%arri no. aci d%;{g
¥d tHEIeF Bl icddheant ABUAERTE s PIE BB GentBliR iR tFated
-fach other. A [3#@ of the present invention 'hs a DNA .
1M cd@i nd 1 WBRYp maatargaavpﬁwbe% ' SBNA typical
rovided that it can -26- exp%ess t he Pol %peptige in .a
BeMPLE§ gﬁemp@ﬁeixplqasnge chromatography, adsorption

chromatography, hydrophobic chromatography, and the
like.

One example of the enzyme obtained in this way is
an enzyme formed from the amino acid sequence listed as
SEQ ID NO: 1 in the sequence list. However, the enzyme of
the present invention is not limited to this and encompass
_enzyfnes formed from amino acid sequences in which one
or some amino acids are deleted, replaced, inserted, or
added in the amino acid sequence of SEQ ID NO: 1,
provided that the enzyﬁae has amino group transfer
‘reaction activity fo.r producing acetophenone and
1-benzyl-3-aminopyrrolidine | from
1-benzyl-3-pyrrolidinone and optically active
(S}-a-phenethylamine.

Polypeptides formed from the amino acid sequences

in which one or some amino acids are deleted, replaced,



i ntroduced by a nethod described |ater. The DNA of the
present invention may include any non-translation
region. |If the pol ypeptide can be obtained via
purification, a person skilled in the art can adopt a
wel | known nmethod to obtain such a DNA from a

m croorgani smfrom which the pol ypeptide is derived.
It should be noted that the,present invention is not
limted to the | ater-descri’bed exanpl e using
Pseudononas fl uorescens KNKOB-18 ( FERM BP-10599).

ssttled, bheaddleyipent the dannwe)cidusetiechde anf S©Q ID
cell-free extract prepared fromthe mcroorganismis
Ni(gest ethmi bb poepppedpiitaire Wredlepaphbdaséd tbquelnce of

- cleaving the polypeptide into fragnents, which are
SEED IIPUNOii 2daycardavgrise whldsknbRhC. mEtbedpatdsafibed
the amino acid sequence thereof is deternmi ned by, for
exdipmetunesobei axpequeroers ABMAD2 s Spptricetk Protocols in
Bi osystens). Fromthe am no acid sequence information
Mnis coibai Beol o B3CRI o hPo Witeyasn dChains, React,i bEB9).
primers for anplifying part of DNA that encodes the
pol ypEpeirde iss mynipeadicutar Némjtatigsinges genevibe (PNt

-isolation nethod, for exanple, a nethod introduced by

wivicdy tbe ane pRuspme AsindsoResidsgare 4Bdetag25replaced,

1980), a genomic DNA of the microorganismis
repeicst. axi addeid.s Bemaiar,DNA a8 @reéaphble, ther ithe
carried out wwth the PCR primers, thereby to anplify
s$He(s) 27be  out of high-preservation® region. "The

r“high—preservat'_ion region” is location in which amino
acids in an amino acid sequence of one aminotransferase
derived from one origin are identical with amino acids in
an amino acid sequence of another aminotransferase
derived from another origin when the amino acid
sequences are compared in optimum alignment.

The number of the amino acids deleted, replaced,
inserted, or added is preferably 10 or less, more
preferably 5 or less, and further preferably 3 or less. The
modified amino acid sequence may have one modification
{e.g., replacement) or two more modifications (e.g.,
replacement and insertion). Moreo_ver, it is preferable in
the replacement that the replacing amino acid(s) and the
replaced amino acid(s) be homogeneous with each other.

A DNA of the present invention is a DNA for encoding

the polypeptide, and may be any DNA, provided that it can




part of the DNA that encodes the polypeptide. In this
ways, a base sequence of the part of the DNA is
deternmined. The base sequence can be determ ned by
using the DNA Sequencer ABI 373A (Applied Bi osystens)
or the Iike. Once the base sequence of part of the
DNA t hat encodes the polypeptide, it is possible to
deternmi ne a whol e sequenceogthereof by, for exanple

I nverse-PCR (Nuci. Acids Res. 16,8186(1988)). One
exanpl e of DNA obtainable in this way is the DNA =
eFpians tHee bpodypeqiédee iof sEQAT N®ll2 ipn whach it is
sequence |ist. The DNA of the present invention is not

intredugedo hia ®eifnd dasceiatpadsss Bhy DNAA; ledt the

encodes the pol ypeptide of the present inventjon. For
reeseptleinyeptisredamy ingbadeonnanaeipdsaasphinn HAgIPE.
hybri di zabl e wiith the DNA havi ng a base sequence |
[EofBEemlyRaptiden ¢dB e eobdginpde WA poriiicption, a
in the seguence |list under stringent conditions and
ReFsen siddieed 18 fhis sedt rae ReARl aavalt kiawng srethod
produce acetophe e and 1-benzyl - 3-am nopyrrolidi pe
tpr agatainbéﬁfﬁq -as-‘gi‘ffi oﬁ?wnan@lwwq%ﬁmy frem yehich
S) - a- hen%éy%/\':.arn];%lne.. re, the "DNA that is ‘
LH¢HPPYY PEB] 1B ERY havi ng a base sequence

comPLETEILaLY Bt R kg bage sealence of SEQ IR, 2o
lPrrl\ll'iAiégatto Rt f‘ailtnesr-tdlga%ct%‘?’ts)gd example using Pseudomonas
fluorescens KNK08-18 (FERM BP-10599).

Firstly, the polypeptide (enzyme) purified from the
cell-free extract prepared from the micfoorganism is
digested with an appropriate endopeptidase, thereby
cleaving the polypeptide into fragments, which are then
purified via reverse-phase HPLC. l'I"hen, pért of the amino
acid sequence thereof is determined by, for exampie,
protein sequencer ABI492 {Applied Biosystems). Frém the
amino acid sequence information tﬁus obtained, PCR
(Polymerase Chain Reaction) primers for amplifying part of
DNA that encodes the polypeptide is synthesized. Next,
using a general DNA isolation method, for example, a
method introduced by Murray et al. (Nucl., Acids Res., 8,
4321-4325, 1980}, a genomic DNA of the microorganism is
prepared..Using this genomic DNA as a template, PCR is

carried out with thé PCR primers, thereby to amplify the



-28- sequence conplenmentary with the base sequence of
SEQ IDNO 2 in the sequence list and forns a hybrid
when treated with a col ony hybridization nethod,
pl aque hybridi zati on nethod, or southern
hybri di zati on nethod, or the |like. An exanple of the
"stringent conditions" is such conditions that
hybridi zation is carried e®7 at 65C in the presence
of NaCl of 0.7Mto 1.OMwith a filter on which a
F?%Qﬁl’%g&ml eotide derived froma colony or plaque is

2

It Nanthahaneadesi themolyneptide. 4n 686 wials,
a x SSC solution (a 1 x SSC solutiaon contains 150nM
& G tmseRbTRee enbhesamsai thae dPivAdes) deremenedatThe
exanpl e thereof is sych conditions that the
HRRT - BB S Gt ST whshi AGtPEMdASd eBYoursHrg 65beni DINA
0.5 x S i on. nore preferabl e example
HRREB S oA Eloioh A o B e FiRGY S RERS) or the Tike. Once
ost,- hybri di zati on shing i carried out at 65C with
D BN 2ab8mas @ BeTuinghe BMe phteraiades the
e l.e.thereof is su condi,tions .that the
SSPRGHNE Sats dte Salendo: detePming aurislsseaence
P
A1 eX C solution. A yectar of th esent .
tiﬁﬁ\%g#tfi o%%?ay?%% afiy ARt or Vﬁ”@é?ﬁtrz}gb@é'thémds
%&Ai Il so as to express a gene encoded
e'lmgﬁ?{lfigsﬁﬁst cell. Exanples of such a vector
DNA %5&98”9%%%81@'8‘?%% obtainable in this way is the
DNA having the base sequence of SEQ ID NO: 2 in the
sequence list. The DNA of the present invention is not
- limited to this example and encompasses any DNA that
encodes the polypeptide of the present invention. For
example, the present invention encompasses DNA that is
hybridizable with the DNA having a base sequence
complementary with the base sequence of SEQ ID NO: 2 in
the sequence list under stringent conditions and that
encodes a polypeptide having an activity to produce
acetophenone and 1-benzyl-3-aminopyrrolidine from
1-benzyl-3-pyrrolidinone and ~ optically active
(S)-a-phenethylamine.
Here, the “DNA that is hybridizable with the DNA
having a base sequence complementary with the base

sequence of SEQ ID NO: 2 in the sequence list under

stringent conditions” is a DNA that contains the base




vector, phage vector, cosm d vector, and the Iike.
- Moreover, -29- a shuttle vector, which can exchange a
gene with another host strain, can be used as the
vector of the present invention. Preferably the
vector may contain a workabl y-bonded control factor
such as a pronoter (e.g. lacUVs pronoter, trp
pronoter, trc pronoter, ta@8pronoter, |pp pronoter
tuf B pronoter, recA pronoter, pL pronoter), so that

the vector contains an expression unit bonded
SFOUGRES GPEYPIGREDBRAY of tHe tHcadUR (SRANENGH. OfoPEQ

I : W94/ 03613). and t li Kk .
15 3FBr a8 B Fhe. semmeRen st Rad grrsen Rutail Fhgp
b havi f ti. l,. t d
tEEoled BRLRI vy tranueYi PR raERe ( gthOdnnahlague
: T..b TATA.box, SPI _si tg.)...The ft.
HRIIBRY R et e BTt HEmEn Bvbirid Ha B ene thag
an adjlugti ng el ement of various type such as the
0 1EJlFrBté - enhancer, or the like, which adj usts the

o055 SRThot Doty S RBRE, o FIER SIS e
CRFUERRRY LASE Pl A o o, OSSN Pt Bt
pt%%este%fce%rebﬁfh'a(ﬁx%% .G?MOftot T?Oﬁp%it%elal AP I FRBLRIER o
polynucleotide derived from a colony or plaque is
immobilized, and then the filter is washed at 653°C with a
2 x 8SC solution (a 1 x SSC solution contains 150mM
sodium chloride and 15mM sodium citrate). A préferable
example  thereof is such  conditions that the
post-hybridization washing is carried out at 65°C with a
0.5 x SSC solution. A more preferable example thereof is
such conditions that the post-hybridization washing is

carried out at 65°C with a 0.2 x SSC solution. A further

more preferable example thereof is such conditions that

the post-hybridization washing is carried out at 65°C with -

"2 0.1 x SSC solution.

A vector of the present invention may be any vector
that can introduce the DNA into a host cell so as to
express a gene encoded the DNA in the host cell.
Examples of such a vector DNA encompasé a plasmid

vector, phage vector, cosmid vector, and the like. Moreover,




I nvention enconpass m croorgani smcells such as
bacteria, yeasts, filanmentous bacteria, and the |ike,
plant cells, -30- animal cells, and the |ike. The

m croorganismcells are preferable and Escherichia

coli is especially preferable. The vector containing
the DNA of the present invention can be introduced
into the host cells by a weld-known nethod. In the
case where the host cell is Escherichia coli, the
vector can be introduced by, for exanple, calcium
ahiluitde vechod, Wil @snoéxehbiarsbogemy withwaindther
the vector containing the DNA of the present
hogensitpain eneonpass Esedolds HBHHOLvepNIMIAY (RERMresent
P-20238), and the |ike. Next, described is a nethod
froveptioduci ng an optically active am no conpound by
using the am notransferase of the present invention

or a Pmefaradslyanhsnveapableapfcpnoditciangvdtieably-bonded
am notransferase. Exanples of the m croorgani sm
cepabbk fettorosuchngst bhe prampoer arsferlasd) U6 tphemoter,
present invention enconpass Pseudononas fl uorescens

K QBr A8 (tRERMIBP- 1068 ter, abaic t peotnatesf,ol ppniprionnoter,

whi ch the vector containing the DNA of the present
fwiRnpromotern,nrecdupedmekanplpds pfomgemys od tdfat bhe
present invention for producing the optically active
Wiy corplaund et aRpss sigmprwdiic b ded hed tkadmly avith
produci ng nmethod I1. The :
the DN of the present invention. For example,
pUCNT(WO94/03613) and the like can be used preferably.

The term “control factor” used herein is a base
sequence having a functional promoter and a given
relating transcription element (e.g., enhancer, CCAAT box,
TATA box, SPI site, etc.).

The term “workably bonded” used herein means that
the gene and an adjusting element of various type such as
the promoter, enhancer, or the like, which adjusts the

expression of the gene, are bonded with each other in

such a manner that they can work in the host cell. A

- person skilled in the art can understand that the type and

kind of the control factor is variable depending on the
host.

Examples of the host cell applicable in the present
invention encompass microorganism cells such as bacteria,

yeasts, filamentous bacteria, and the like, plant cells,




produci ng nethod | includes stereo-selectively
transferring an am no group froman am no donor to a

ket one conpound having a main structure identical with
................... -31 that of the targeted am no
conpound, and then collecting the optically active

am no conpound thus obtained. The producing nethod I

i ncludes transferring am noggroup from one of
enantiomers in an enantioner mxture of an am no
conmpound to an ami no acceptor selectively, and then
apnlitrexdt icedl$s heamdmihei dgkendhbheomeic(aptgaoaldm aellveare
am no conpound). Firstly, the producing nethod I is
desfridiele. andcofdchgriahithecqli otsicenperpallyd, preferable.
carbonyl conmpound is reacted in the presence of the
THhienoveddoer comtining ¢heyr@Nér of cilie uprepentiumvention
the mcroorgani smcapabl e of producing the enzyne,

tan lear boinddeoapoindobéheg hept eseldsedibya Geredi dfnown
Formula (1): O~1) P Qwhere P and Qare an ,
mihieduindtlee easebsheratidee gt cedl dapEsphaneteg coli,
al kyl group, aryl group, heteroaryl group, aryloxy .
groupecher ec6dr ybexyngrodpces Kbxy foupxample, calcium

chloride method. Examples of a transformant in which the
vector containing the DNA of the present invention
encompass E. coli HB101 (pNTMTA) (FERM P-20238), and
the like.

Next, described is .a method for préoducing an
optically active amin-o compound by wusing the
-~ aminotransferase of the present invention or a
microorganism capable of producing the aminotransferase.
Examples of the microorganism capable of producing the
aﬁlinotransferase of the present invention encompass
Pseudomonas fluorescens KNK08-18 (FERM BP-10599),
and the transformant in which the vector containing the
DNA of the present invention is introduced.

Examples of the method of the present invention for
‘producing the optically active amino compound encompass
a producing mefhod I and a producing method II. The
producing - method I includes stereo-selectively |
transferring an amino group from an amino donor to a

ketone compound having a main structure identical with




al koxycar bonyl group, al kenyl group, al kynyl group,

cycl oal kyl group, aral kyl group, or heteroaralkyl

group, and may forma ring by bonding with each

ot her, but are -32- different fromeach other in
chirality. This produces an optically active am no
conpound represented by General Formula (2): NH2 (2)

P Qwhere P and Q are the.sape as in CGeneral Formnula
(1). For exanple, a carbonyl conmpound is reacted in
the presence of the ami no donor with the enzynme or a

- that efethpreaigetest aménai conopgumidnacabdblen afollecting
produci ng the enzynme, the carbonyl conpound being
heprestivaddy bgctiznaminpocampord)d thur xbtalineg.r The
where q is an integer of O to 7, r is an integer of 0O
producmng gngthosktlilt dnsdudesudgamstferving anylngr gopup
of carbon nunber of 6 to 14, heteroaryl group of
feampopnguRBeg NEMAOMEr S 4n ATy | HXNGHOWS oM stiysn of an
nunber of 6 to 14, heteroaryl oxy group of carbon
HBS AP INLY to) 3Bx R YuPCEERi@Tb G laaEYElY of and

, to 5, al koxycarbonyl .group of .
t]hen colIectmgyt e rer%alggngpenantmmer (optically active

amino compound].

| Firstly, the producing method I is described.
According to the producing method, a carbonyl

compound is reacted in the presence of the amino donor

with the enzyme or a culture product of the

microorganism capable of producing the enzyme, the

carbonyl compound being represented by General Formula

(1):

(D
P Q

| where P and Q are an substituted or unsubstituted alkyl
group, branched alkyl group, aryl groﬁp, heteroaryl group,
aryloxy_ group, heteroaryloxy group, alkoxy group,
alkoxycarbonyl group, alkenyl group, alkynyl group,
cycloalkyl group, aralkyl group, or heteroaralkyl group,

and may form a ring by bonding with each other, but are




-33- carbon nunmber of 2 to 5, branched al kyl group of
carbon nunber of 3 to 5, al kenyl group of carbon
nunber of 2 to 5, alkynyl group of carbon nunber of 2
to 5, cycloal kyl group of carbon nunber of 5 to 7,
met hyl group, or carboxyl group, X is a hydrogen atom
or a substituted or wunsubstituted nethyl group, and q
?r if Ris the methyl gragp. This produces an
optically active am no conpound represented by
General Fornmula (4): NH2 R X (4) q where g, r, R and
dudfgrenithir oganeags ‘P?h%ﬁ@rﬁhl%}lﬁiﬁl a (3). In General
Formul ae (3) and (4), q is an integer of Q to 7, r is
an i ptegePIod@ced gn RpEcaliiRefive emipo compound
unsubstituted aryl p of carhon nunber of 6 to 14,
reprepsrigrd Byo SHEFEG BBﬂ“ﬁUhﬁg of 4 to 14, aryl oxy

group of carbon nunber of 6 to 14, heteroaryl oxy group
of carbon nunber of 4 to 14, al koxy group of carbon
nunbpdktzf 1 to 5, al koxycarbonyl group of carbon

numnb 2 to 5  Dbranched al kyl group of carbon

nunb of 3 to 5, alkenyl group of carbon nunber of 2
to 5A.al kynyl group ongarbon -------------

P Q

where P and Q are the same as in General Formula (1).

For example, a carbonyi compound is reacted in the
presence of the amino donor with the enzyme or a culture
product of the microorganism capable of producing the
enzyme, the carbonyl compound being represented by

General Formula (3):

O

R X 3)
q r

where q is an integer of O to 7, r is an_integer of 0 to 2, R
is a substituted or unsubstituted aryl group of carbon
number of 6 to 14, heteroaryl groﬁp of carbon number of 4
to 14, aryloxy group of carbon number of 6 to 14,
heteroaryloxy group bf carbon number of 4 to 14, alkoxy

group of carbon number of 1 to 5, alkoxycarbonyl group of



-34- nunber of 2 to 5, cycloal kyl group of carbon
nunmber of 5 1ClI to 7, nmethyl group, or carboxyl

group, X is a hydrogen atomor a substituted or
unsubstituted nethyl group, and q ? r if Ris the

met hyl group. The aryl group of carbon nunber of 6 to
14 may be a phenyl group, naphthyl group, or the

i ke. The heteroaryl grog%SPf carbon nunber of 4 to

14 may be a pyridyl group, thienyl group, oxadi azolyl

- group, imdazolyl group, thiazolyl group, furyl

Gidpn pPYmebyrgs D WP ,toos,t beahicke:d Hikylagybaxy odr eapbon
of carbon nunber of 6 to 14 may be a phenoxy group,
maptbexyfgBotip Hr aflkenlyilkgrodibeof hetdsoar phaxpegr ofi®@ to
of carbon nunber of 1 to 4 may be a pyrridyl oxy

B algpymii emgkgxyo Qreanhomxadimbelrylbdx2 ¢goodp, cycloalkyl
i m dazol yl oxy group, thiazolyloxy group, furyloxy
graawp, ofpyrarddom oxyagrioep, obr St e | Ykemdtleyhl goswp, or
group of carbon nunber of 1 to 5 may be a net hoxy
qpdupsy egltoxyn, & ospa hydroglem edpgroupa subshiguticke or
- The al koxycar bonyl group of carbon nunber of 2 to 5

' umyumtiatweftdmmmbwgogyoupgr ang, gethoxyicdt benyhegrughyl
~ tert-butoxycarbonyl group, or the |ike. The branched
gayp. group of carbon nunber of 3 to 5 may be an

i sopropyl group, sec-butyl group, tert-butyl group

or tHehiy kerodueeal leenyd PHFEURY o cEiire ohmimmbee mgfognd
to 5 maybe a vinyl group, allyl group, or the
represented by General Formula (4%:

NH,
R ' X 4
q r

"where g, r, R and X are the same as in General Formula
(3)-
In General Formulae (3) and (4), q is an integer of 0

to 7, r is an integer of O to 2, R is a substituted or

unsubstituted aryl group of carbon number of 6 to 14,

~heteroaryl group of carbon number of 4 to 14, aryloxy
group of carbon number of 6 to 14, heteroaryloxy group of
carbon number of 4 to 14, alkoxy group of carbon number
of 1 to 5, alkoxycarbonyl group of carbon number of 2 to 5,
branched alkyl group of carbon number of 3 to 5, alkenyl

group of carbon number of 2 to 5, alkynyl group of carbon




i ke. The al kynyl group of carbon nunber of 2 to 5 may
be acethylene group or the |ike. The cycl oal kyl group
of -35- carbon nunber of 5 to 7 may be cycl opent hyl
group, cyclohexyl group, cycloheptyl group, or the
like. Note that the carbon nunber of the

al koxycar bonyl group includes the carbonyl carbon.
These groups may be a substgtuted group with a
substituent. Exanpl es of the substituent enconpass a
hal ogen atom a hydroxyl group, an al koxy group of

mandeer mdnBeto dF, tycbodlylieroar mdt haxpogr oupm ket h®fyS
group, nethyl enedi oxy group, or the like), and the
tot Her m@ﬂmé gheuRet onecavhpayhdgreypy,esenised dyydrogen
General Fornula (3), conpounds wherein X is a hydrogen
afoem end subsstitoted ar axppufmtabinted Spedhiilcgroapecind
exanpl es enconpass_2- but anone, 2-pentanone,
@zhexhione, thee meptaibsgowP oct anone, 3- hexanone,
3- hept anone, 3-octanone, nethoxypropanone,
1- netosprydpgrempne! crrhamaxyuabeutehnbnko 14 may be a
_acetoghenone, 2-chl or pacet ophenone, = .
Pheny breg 0 opHRBABY ] 22191 By gtic dtspAdRend he heteroaryl
2- hydr oxyacet ophenone, 3-hydroxyacet ophenone, .
SRR I xGRERP BpREBRET of ﬁemo&%@@%&%ﬁoﬁgrldyl group,
- met hoxyacet ophenone, 4-net hoxyacet ophenone,
thigny negrﬂbtfyac&%ﬁmgf? 3, 8T@HMRet hdRekADplensreupP,
thiazolyl group, furyl group, pyroly group, or the like. The
aryloxy group of carbon number of 6 to 14 may be a
phenoxy group, naphtoxy group or the like. The
heteroaryloxy group of carbon number of 1 to 4 may be a
pyrridyloxy group, thienyloxy group, oxadiazolyloxy group,
imidazolyloxy group, thiazolyloxy group, fliryloxy group,
pyrrolyloxy group, or the like. The alkoxy group of carbon
number of 1 to 5 may be a methoxy group, ethoxy, group,
tert-butoxy group, or the like. The alkoxycarbonyl group
of carbon number of 2 to 5 may be a methoxycarbonyl
group, ethoxycarbonyl group, tert-butoxycarbonyl group,
or the like. The branched alkyl group of carbon number of
3 to 5 may be an isopropyl group, sec-butyl group,
tert-butyl group, or the like. The alkenyl group of carbon
number of 2 to 5 maybe a vinyl gi’oup, allyl group, or the
like. The alkynyl group of carbon number of 2 to 5 may be

acethylene group or the like. The cycloalkyl group of




2-trifluoromethyl acet ophenone,
3-trifluoronethyl acet ophenone,
4-trifluoromet hyl acet ophenone, phenyl acet one, - 36-

2-chl orophenyl ace tone, 3-chl orophenyl ace tone,

4- chl or ophenyl acet one, 2-hydroxyphenyl acet one,

3- hydr oxyphenyl acet one, 4-hydroxyphenyl acet one,

2- met hoxyphenyl acet one, 3:§§Lhoxyphenylacetone,

4- met hoxyphenyl acet one, 2, 4-di net hoxyphenyl acet one,

3, 4- di mret hoxyphenyl acet one,

carlbdd | HermpmRerhyfphenybacet angy be cyclopenthyl group,
3-trifluoronethyl phenyl acet one,

b hekyor By lahdbHaacsilogeo upernay ltheelidiee, Note that
0 robe nzyl acetone, 3-c h lo robe n zyl acetone,

theC Rlagbolke nzyhelset onk the Ryibooxyzantryh pt girenep includes
3- hydr oxybenzyl acet one, 4-hydroxybenzyl acet one,
tBemebhbsylgénzytiacet one, 3- met hoxybenzyl acet one,

4- met hoxybenzyl acet one, 2, 4-di ne thoxybenzyl acet one,

3, 4- dheddhogybapay lmegy tbaea substituted group with a
2-trifluoronethyl benzyl acet one,

sithstitlantonExamipdesy IdHcdilonesubstituent encompass a
4-trifluoronmethyl benzyl acetone, 1-naphthyl acetone,
Iealogent hgkaost oae hydneeyhygpprimi nen alkoxy group of
3-acet hyl pyri di ne, 4-acethyl pyridi ne, acethyl pyrazi ne,
czriost hyliinben, of3-ladet Hy(atlulcgnaszna@dwwy t#roppenethoxy

group, methylenedioxy group, or the like}, and the other.
Among the ketone compounds represented by
- General Formula (3), compounds wherein X is a hydrogen

atom and r is 1 or 2 are preferable. Specific thereof

examples encompass 2-butanone, 2-pentanone,
' 27-hexanone, 2-heptanone, 2-octanone, 3-hexanone,
3-heptanone, 3-octanone, Inethoxypropanone,
1-methoxy-2-butanone, 1-methoxy-3-butanone,
acetophenone, | 2-chloroacetophenone,
3-chloroacetophenone, 4-chloroacetophenone,
2-hydroxyacetophenone, 3-hydroxyacetophenone,
4—hydroxyacetophenone, 2-methoxyacetophenone,
3-methoxyacetophenone, 4—meth0xyacetophenone,
2 ,4—dimeth'oxyacetoi)henoe, 3 ,4—diméthoxyacetoph.énone,

2-trifluoromethylacetophenone,
' 3-trifluoromethylacetophenone,

4-trifluoromethylacetophenone, - 'phrenylaéetone,

]
%
!
|



3-acet hyl t hi ophene, 2-acethylthiazole, benzoyl ethyl
acetate, and-the |ike. Mreover, the produci ng nethod

I may be arranged such that a carbonyl conpound is
reacted in the presence -37- of the am no donor with
the enzynme or a culture product of the m croorgani sm
capabl e of producing the enzyne, the carbonyl

conpound being represented Jgy. General Fornmula (7): m
Al (7) )n This produces an optically active am no
compound represented by General Fornula (8): m A NH2
FohlarophGeyplrattdve mul ae (7) and-¢tBlpraphsmrlacetone,
integer of 0 to 3, nis an integer of 2 to 4 (where n
4-ahloraphehplacapnd, i s a benzeéhdryd noxyphughstlaastede,
or substituted with a halogen atom a hydroxyl group,
Srhyd kexyphenyd asfe torar,bon nunbet-hf d toxpph eneidutpne,
group, ethoxy group, nethylenedi oxy group, or the
Jimeyrhosynthenylaectomeng t he kSt-ometlronpplvedrylacetone,
represented by General Fornmula (7), conpounds wherein
dninethoxyphenglacetone, 2,4-dimethoxyphenylacetone,

3 ,4;dimethoxyphenylacetone,
2-trifluoromethylphenylacetone,

3-trifluoromethylphenylacetone,

| 4—trifluorométhylphenylac’etone, benzylacetone,
2-chlorobenzylacetone, 3-chlorobenzylacetone,
4-chlorobenzylacetone, 2-hydroxybenzylacetone,
3-hydroxybenzylacetone, 4-hydroxybenzylacetone,
- 2-methoxybenzylacetone, 3—meth0xybehzy1acetone,
4-methoxybenzylacetone, 2,4-dimethoxybenzylacetone,

3,4-dimethoxybenzylacetone,
2-trifluoromethylbeﬁzylacetone,
- 3-trifluoromethylbenzylacetone,
4-trifluoromethylbenzylacetone,
l-naphthylacetone, 2-naphthylacetone, 2-acethylpyridine,
3-acethylpyridine, 4-acethylpyridine, acethylpyrazine,
2-acethylfuran, 3-acethylfuran, 2—acethy1thiophene,
- 3-acethylthiophene, 2-acethylthiazole, benzoyl ethyl
.acetat‘e', and the like.

Moreover, the producing method I may be arranged

such that a carbonyl compound is reacted in the presence



-38- is preferable. Specific exanples of the conpounds

enconpass: 1-indanone, 4-nethoxy- |-indanone,
5- met hoxy- 1| -i ndanone, 6-met hoxy-| -i ndanone,
7- met hoxy-1-i ndanone, 2-tetral one,

5- met hoxy- 2-tetral one, 6-nethoxy-2-tetral one,

7- met hoxy-2-tetral one, 8-nethoxy-2-tetral one,

5- hydr oxy-2-tetral one, 6- r oxy- 2-tetral one,

7- hydroxy-2-tetral one, 8-hydroxy-2-tetral one,

l-tetral one, 5-nethoxy-Il-tetral one, 6-nethoxy- 1

oft eheahanigio dabhoxyth -tle redonge or a culture preoduct
8- met hoxy-1|-tetralone, and the like. Mre preferable
oAr ehel-hétredanenidnt eigphbhe, ob-peédaxyng- tRer amnane,
6- met hoxy- 2-tetral one, 7-nethoxy-2-tetral one, and
thrarethobynirit atgmlpanen d’- beihgx yrepresendkdnebiys Gealeral
preferable. Furthernore, the producing nmethod I nmay be
Rormanded(Buch that a carbonyl conpound is reacted in
the presence of the am no donor with the enzyme or a
culture product of the m croorgani sm capabl e of

prodyci ng égéﬁne, t he carbonyl conpound bei ng

Lep ! eral Forrmula (11): -39- k bi- N

This produces an optically active amino compound

represented by General Formula (8): |

)m
NHy, (8
)n

In General Formulae (7) and (8}, m is an integer of 0
to 3, n is an intéger of 2 to 4 (where n > m), and the ring
A is a benzene ring unsubstituted or substituted with a
halogen atom, a hydrdxyl group, an alkoxy group of
cafbon number of 1 to 4 {(methoxy group, ethoiy group,
methylenedioxy group, or the like), or the like.

Among the ketone compounds represented by

General Formula (7}, compounds wherein m is 1 and n is 2




R5 This produces an optically active am no conpound
represented by General Fornmula (12): N2N )k N R5 In
General Formulae (11) and (12), j and k are
i ndependently an integer of 1 to 3 (where k ? j), Rs
is a hydrogen atom aryl group of carbon nunber of 6
to 14, heteroaryl group of carbon nunber of 4 to 14,
al kyl group of carbon nupgtgy_of 1 to 6, al koxy group
of carbon nunber of 1 to 6, acyl group of carbon
nunber of 2 to 15, al koxycarbonyl group of carbon
isunpeefefable.o GpacHikyl exgnopiesof afar the nurbepoinds
to 15, aral kyl oxycarbonyl -40- group of carbon nunber
afc@mpad®, or alsihflamdnegroup dubseihoxpdl virtdanone,
al kyl group of carbon nunber of 1 to 6 or aryl group
pimedhboy-duidansing, t o 14. The &-plethowp- bfircdaponme,
nunber of 6 to 14 may be a phenyl group, naphthyl
Grmoephosy -then e n Th@ fetealeans, S-grodposy-2aidisalone,
nunber of 4 to 14 may be a pyridyl group, thienyl
Greaphosyadi-bebialong.oup, im dazommgtggﬁy—%h@é@dpﬂe,
roup, furyl group, pyrrolyl group, or the like. The
Il%?lthg‘ﬁféfué"é‘ﬂt@elpﬁlﬁw nunber of 1 bohBdka¥yhe-ketralone,

- 6-hydroxy-2-tetralone, 7-hydroxy-2-tetralone,
8—hydroiy—2—tetra10ne, 1—tétra10ne, 5-methoxy-1-tetralone,
6-methoxy-1-tetralone, | 7-methoxy-1-tetralone,
8-methoxy-1-tetralone, and the like. More preferable are
1-tetralone, 2-tetralone, S-methoxy-2-tetralone,
6-methoxy-2-tetralone, .= 7-methoxy-2-tetralone, and
8-methoxy-2-tetralone. 7-methoxy-2-tetralone 1is most
preferable.

Furthermore, the producing method I may be
arranged such that a carbonyl compound is reacted in ‘the
presence of the amino donor with the enzyme or a culture
product of the nﬁcroorganisn1 capable of producing the
enzyme, the carbonyl compound being represented by

General Formula (11):




met hyl group, ethyl group, n-propyl group, isopropyl
group, n-butyl group, sec-buthyl group, tert-butyl
group, or the like. The al koxy group of carbon nunber

~of 1 to 6 may be a nethoxy group, ethoxy, group,

tert-butoxy group, or the Iike. The acyl group of
carbon nunber of 2 to 15 may be acetyl group,

pi val oyl group, benzoyl grewp. or the "like. The

al koxycar bonyl group of carbon nunmber of 1 to 6 may

a met hoxycar bonyl group, ethoxycarbonyl group,

t - but oxycar bonyl group, or the like. The aral kyl

of . cgrbon nunber of 7 to 15 may be benzyl group
or the i k&> The aral kyl oxy group of carbon nunber of

8t be benzyl oxycar bonyl group or the |ike.
Th grouilaibstituted with an al kyl group of
ca of 6 or aryl group of carbon

nunber 6 to 14 may be a nesyl group, tosyl group,
or the }i1ke. Note that the carbon nunbers of the acyl
gr oup, leyloxy group, and -41- aral kyl oxy group
i ncl udgpt he carbonyl carbon. Anong the ketone conpound
repres d by General Formula (11), conpounds
wherein j is 1 and kis 2 is preferable. Mreover,
conpounds wherein Rs is a hydrogen atom phenyl

benzyl oxycar bonyl

b I , b Wi )
tgﬁ gﬂﬁhksgrnﬁ%%%g ?Fbg(;f&ég"rl&gg%]ﬁ’@sﬁm@ﬂl@u;S?PtfﬁPOUffld
0S ro ar re r e. I T1C exa es ereo
rgpebrsduet B3 Gl RO r Rt 2o, i

(12)

In General Formulae (11) and (12), j and k are
independently an integer of 1 to 3 (where k > j), Rs is a
hydrogen atom, aryl group of carbon number of 6 to 14,
heteroaryl group of carbon number of 4 to 14, alkyl group
of carbon number of 1 to 6, alkoxy group of carbon
number of 1 to 6, acyl group of carbon number of 2 to 15,
alkoxycarbonyl group of carbon number of 1 to 6, aralkyl

group of carbon number of 7 to 15, aralkyloxycarbonyl




1-tert-butoxycarbonyl-3-pyrrolidinone, 1
-tosyl - 3-pyrrolidinone, 1-nesyl-3-pyrrolidinone,

.-1-benzyl oxycar bonyl - 3-pyrrol i di none, 3-pyrrolidinone,
and the like. 1-benzyl-3-pyrrolidinone is nore
preferable. The am no donor may be an am ne group
represented by General Formula (15): NH2 (15) R6 R7
where R6 and R7 are indepepgently a hydrogen atomor a
substituted or unsubstituted carboxyl group, alkyl
group of carbon nunber of 1 to 10, cycloal kyl group
gobuwardbrearhobenushbgrt of 78 &pallbyl ogr aupudforul rmup
nunber of 7 to 15, or aryl group of carbon nunber of
séhstitutedhwithkgh gllvb sowpraosarbaremember ©f1d to
may be -42- a nethyl group, ethyl group, n-propyl
Ggpsupryi gopugp ek cegrm,nnnmbcylofggotfp,l%ec- but yl

group, tert-butyl group, or the like. The cycl oal kyl
grouf g araribgrowpndEcagb o tpunybergf Betayid gpant e a
%{oup cycl ohexyl group, cycloheptyl . group, or the
pheayl m@@paln@phghﬁhgmuﬁar%ﬁ%m- e hetgrparyl
may be benzyl group or the |like., The %ryl gr oup of
gesrgd 9 incabapnonugnpsriaf Aafo bkt phedy PR ol 1hEp BT AP
roup_or the like. In the ?nine conpounds reqr?sented
t%ye@gﬁergroup, oxadiazolyl group, imidazclyl group,
thiazolyl group, furyl group, pyrrdlyl group, or the like.
The alkyl group of carbon number of 1 to 6 may be a
methyl group, ethyl group, n-propyl group, isopropyl
group, n-butyl group, S-eé—buthyl group, tert-butyl group,
or the like. The alkoxy group of carbon number of 1 to 6
may be a methoxy group, ethoxy, group, tert-butoxy group,
or the like. The acyl group of carbon number of 2 to 15
may be acetyl group, pivaloyl group, benzoyl group, or the
like. The alkoxycarbonyl group of carbon number of 1 to 6
may be a.rnethoxycarbonyl group, ethoxycarbonyl group,
tert-butoxycarbonyl group, or the like. The aralkyl group
of carbon number of 7 to 15 may be benzyl group or the
like. The aralkyloxy group of carbon number of 8 to 16
may be benzylbxycarbonyl group or the like. The sulfonyl
group substituted with an alkyl group of carbon number
of 1 to 6 or aryl group of carbon number of 6 to 14 may be

a mesyl group, tosyl group, or the like. Note that the

carbon numbers of the acyl group, alkyloxy group, and




Formula (15), it is preferable that R6 be .a
substituted or wunsubstituted, straight or branched
al kyl group of carbon nunber of 1 to 10, or a
substituted or unsubstituted aryl group of carbon
nunber of 6 to 10, and it is nore preferable that R6
be a substituted or unsubstituted al kyl group of
carbon nunber of 1 to 5, Qr]phenyl group. It is
preferable that R7 be a hyg}ogen atom a carboxyl
_group, or a substituted or unsubstituted al kyl group

- afal&aribay ghoipelnofude ahecalrborsylnoaebpihef er abl e
that R7 be a hydrogen atom or a nethyl group.

SpeciAirmoex aripd dsetofnd o meponddré ppeesant@dbhyGeneral
General Formul a (15) enconpass a- phenet hyl am ne,

Poimtyilaanilig, 2epepburahs nehet-ciaptyliaminand k is 2 is
2-octylam ne, alanine, glycin, n-propylam ne,
pedfetrplbdai Moreovanylcampeuridsprhpykam Re,is a hydrogen
benzyl am ne, (3-phenethylam ne, and optically active
dtsamer sphiverydof .grod8e, Arpegzyhengreuphenbelyloati ngrosp,
- preferable, and (S)-a-phenethylamne is nore
Imrtplatyearbanyhe @roduzi ngtemt-botoxydarhdmreybr egeav®,
of the am no donor regresent ed by General Formula
mmesyl tgrouket grte tospbugtorghr egent paebyr Belwor afpecific
Formula (1), (3), (7), or (11) is reacted with the
cstpaprdest therppbsemcommpasiii od -bendid-dupyurelidinone,
- product of the m croorgani sm_capable of producing the
krtgyhebutprgcarhenyduBt pyerolidinone,
1-tosyl-3-pyrrolidinone, l-mesyl-3-pyrrolidinone,
1-benzyloxycarbonyl-3-pyrrolidinone, 3—pyrrdlidinone, and
the like. 1-benzyl-3-pyrrolidinone is more preferable.
The amino donor may be an amine group represented

by General Formula (15):

NH,

(15)
Re Ry

where Re¢ and R7 are independently a hydrogen atom or a
substituted or unsubstituted carboxyl group, alkyl group
of carbon number of 1 to 10, cycloalkyl group of carbon
number of 5 to 7, ara_lkyl group of carbon number of 7 to
15, or aryl group of carbon number of 6 to 14.

The alkyl group of carbon number of 1 to 10 may be



product” neans (i) a culture broth containing the
cells, (ii) incubated cells, or (iii) a materia
prepared therefrom The "material prepared therefront
nmeans, for exanple, a cell-free extract solution,
freeze-dried cells, acetone-dried cells, or a ground
product of such dried cells, and the |ike. Moreover,
the enzyme and culture product nmay be inmmobilized by
a wel |l -known nethod so as to be used inmobilized
enzynme or inmmobilized m croorganism The
a ot vz egricomp egtivel ceroiipd outpriopyd meochod, vieldpropyl
known anong persons skilled in the art (e.qg.,
gnooee;s In-kiig geoupd, sehmbsital gadsigr,pté tnbrdyharoup, or
entrapnment nmethod, or the like). As to concentration
thre tlhise s st rastdoadbyligranp of eztbhon niwnbes, of ke to 7
ket one conpound is in a range of 0.1 to 20% by wei ght
maypried eerplopental gnogep of cickahaxyh growei ghircliahentyl
reaction solution. If the am no donor is a chiral
g, Wokbentikari ‘Sheoprablsyhrgnrgidopbcaribon mymbar of
range of 80 to 1200 nol % or preferably in a range of
60 1tomay helbsnavl @raupt dhenbiket She aswp&ivyp of
Moreover, |f th? am ng donor js a_ racem c am ne
nMAUIBRET 0PI G igndifomerY ReyPR&NY & ggoup, naphthyl
concentrahgo as specified above. Considering optimm
PP QhEDEnARFe, pH at which the enzyme of the

resent invention works is preferabl
P e[1r1 the amine compourplds repr%’sented by General

Formula (15), it is preferable that Re be a substituted or
unsubstituted, straight or branched alkyl group of carbon
number of 1 to 10, or a substituted or unsubstituted aryl
group of carbon number of 6 to 10, and it is more
preferable that Re be a substituted or unsubstituted alkyl
group of carbon number of 1 to 5, or phenyl group. It is
preferable that R; be a hydrogen atom, a carboxyl group,
or a substituted or‘unsubstﬂxﬁed alkyl group of carbon
- number of 1 or 2. It is more preferable that Rs be a
hydrogen atom or a methyl group.

| Specific examples of the compound represented by
Gene’ral Formula (15) encompass a-phenethylamine,
:-2-—buty1amine, 2-pentylamine, 2-heptylamine, 2-octylamine,
alanine, glycin, n-propylamine, n-butylamine,
ﬁ—annﬂanﬂne, isopropylamine, benzylamine,

B-phenethylamine, and optically active isomers thereof.



5.0 or nore and nore preferable 6.0 or nore at | owest,
and is preferably 10.0 or less and nore preferably 9.0
or less at highest. Considering the optinmm
tenperature and thermal stability of the enzyne, a
tenperature at which the enzyne of the present
i nvention works is preferably 25C or higher and nore
preferably 30C or higher, _gad_ is preferably 60C or
| ower and nore preferably 50C or |lower. A reaction
solvent is generallﬁ an aqueous sol vent such as
Amwng chihgaa, watepheadsbfiflemsot ut isn, poef¢etebld ke.and
However, the reaction may be carried out in a system
(Sdra-apEng thylangkne ésswlorenprefitraivkegani ¢ sol vent may
be, for _exanple, an alcohol solvent such as nethanol,
et han®l theyrpredvrcingsspetipadoll, butdmol presenne lifkéhe
an_ aliphatic hydrocarbon solvent such as pentane,
graiafe darot heeprreentad drongeinetaidriibesmbda ddiS)enthe
such as benzene, toluene, or the |ike, a hal ogenated
Kefgrye soBROARE PRIty ietdy BenenrdFernula (1), (3),
' %FlorofgigL or the |like, an ether solvent such as
(41 et ®%| ris greaetrdpiithhéhe ginevieg i /b, the psesent
- .solvent such as ethyl acetate, butyl acetate, or the
1Pi"§§l,t1%nké%ron'éhesSWgﬁ%f@s@é‘ﬁd&éﬁac‘é{om? microorganism
et et hyl ketone, .or the like, acetonitrile, qr the
C&H?Zﬁdeora niRFAARGERE . thie FBAYINEn S e Eaeri‘cqlsure

in a two-phase . o s
procﬁucﬁapn?eans (i) a culture broth containing the cells, (ii)
incubated cells, or (iii) a material prepared therefrom. The
“material prepared therefrom” means, for example, a

cell-free extract solution, freeze-dried cells, acetone-dried

cells, or a ground product of such dried cells, and the like.

Moreover, the enzyme and culture product may be
immobilized by a well-known method so as to be used
immobilized enzyme or immobilized microorganism. The
immobilization may be carried out by a method well
known among pefsons skilled in the art (e.g.,
cross-linking method, physical adsorption method,
entrapment method, or the like). |

"As to concentration of the substrate used in the
reaction mixture, the ketone compound is in a range of
0.1 to 20% by weight or preferably in a range of 1 to 10%
by weight in the reaction solution. If the amino donor is a

chiral amine, concentration of the amino donors is in a




system by addi ng such an organi c solvent in an anount
equal to or greater than its solubility to water. In a
reaction systemin which such an organic solvent is
coexi sted, there are many cases that selective rates,
transfer rates, yields or the other factors are
i nproved. The reaction provides the optically active
am no conpound represent edigy General Formula (2),
(4), (8), or (12). The optically active am no
conmpound t hus obtained can be isolated fromthe
redegs iadfn8Mi keut 80§ amaliel 9r KHGHErakdy oY asgemss of 100
-extraction, distillation, recrystallization, . colum
toepQatnoke b nedatiqdo Hae %?%P&OH?R%FHSH Moreover,
,acidification, unreacted substrate and the ketone
1€ b AR 1BIOt 41 HHRRIT \iSa & KA CEaM h A BGp COMARSMd, one of
reactjon fromthe am no donor can be renpved into a..
CGEHBEQTISEPy MDA G hERGht SPREGNIOBLIAM 185 asPEFatied
Ba{)n('Pno conmpound in the water phase, the general

Vent being an ether such as diethyl ether,

et e SUIEpH B Hrett P K ot T CrA s oR By B hich
AT GERETE Oty a0 B TP S A SO RYPERS. 4l BFPEE 41y
Rk BRI R ATS T o PRURSGRIE Hnd e BATBaBE elpwest,
ATy ne. donge can, b2, 5eRRrALed By L PTLEably 9.0 or
less at highest. |

| Considering the optimum temperature and thermal
stability of the enzyme, a temperature at which the
enzyme of the present invention works is preferably 25°C
or higher and more preferably 30°C or higher, and is
preferably 60°C or lower and more preferably 50°C or
lower.

A reaction solvent is generally an aqueous solvent
such as ion-exchanged water, a buffer solution, or the like.
However, the reaction may be carried out in a system
containing an organic solvent. The organic solvent may be,
for example, an alcohol solvent such as methanol, ethanol,
- propanol, isopropancl, butanol, or the like, an aliphatic
hydrocarbon solvent such as pentane, hexane, or _fhe like,

an aromatic hydrocarbon solvent such as benzene, toluene,

or the like, a halogenated hydrocarbon such as methylene




Next, the producing nethod Il of the present

invention is described. In the producing nethod Il, an
enantioner mxture of an anmi no conpound is reacted in
the presence of the am no acceptor with the enzyne or
a culture product of the m croorgani sm capabl e of
produci ng the enzyne, the am no conpound bei ng
represented by General Formyga (5): NH2 R X (5) r
This produces an optically active am no conmpound
represented by General Formula (6): NH2 X (6) qr
cHlbritie, GnerralioFal holragh éSikandiy Gther dolvBntasdcK as
are identical with q, r, R and X in General Formul ae

digthyidthéd) dhmompreé pelatherg compouhdse y epr eséat esblyynt
General Formula (5), conmpounds wherein X is a
swychogsne @t vimacaridte, ibutybac2tate, prefthreablles, a ketone
Speci fic exanpl es thereof enconpass 2-butyl am ne,
Wipemtty lsamilnea s 2aketyhani negthleibptidedoineg, or the like,
2-octyl am ne, 3-hexyl am ne, 3-heptyl am ne,

acetonitrile, or the other organic solvent.

The reaction may be carried out in a two-phase
‘system by adding such an organic solvent in an amount
equal to or greater than its solubility to water. In a
reaction system in which such an organic solvent is
coexisted, there are many cases that selective rates,
transfer rates, yields or the other factors are improved.,

The reaction provides the optically active amino
compound répresented by General Formula (2}, (4), (8), or
{12). The optically active amino compound thus obtained
can be isolated from the reaction mixture via a well-known
method such as extraction, distillation, recrystallization,
column separation, or the like. |

For example, after pH acidificatibn, unreacted
substrate and the ketone compound obtained via the
aﬁlino group transfer reaction from the amino donor can
be removed into a general solvent while the obtained
optically active amino compound in the water phase, the
general solvent being an ether such as diethyl ether,

diisopropylether, or the like, an ester such as ethyl

acetate, butyl acetate, or the like, a hydrocarbon such as



3-octyl am ne, methoxypropylamne, 1

- met hoxy- 2- butyl am ne, 1 -nethoxy- 3-butyl am ne,

a- phenet hyl am ne, 2-chl or o- a- phenet hyl am ne,

3-chl or o- a- phenet hyl am ne, 4-chl oro- a- phenet hyl am ne,

2- hydr oxy- a- phenet hyl am ne,

3- hydr oxy- a- phenet hyl am ne,

4- hydr oxy- a- phenet hyl am negg -

2- met hoxy- a- phenet hyl am ne,

3- et hoxy- a- phenet hyl am ne,

hexpnRoxpetaghanebhyzemae, or the like, a halogenated

2, 4- di met hoxy- a- phenet hyl am ne,

hgydreaebasxyughprenstaiyiydeingechloride or the like, or the

2-trifluoronethyl -a-phenet hyl am ne, . .

other f |sedremdt hyThg- prefudtgmbani pptically active amino

4-triflugronethyl -a-phenet hyl am ne, |

coppaBpdo- aRichoghspantrreaced caBrashereopor can  be

- 2-am nopropapne, 1-(3-chlorophenyl) -2-am nopropane,

sepprat bé’hlB}roﬁﬁémp}eszdaﬁlglcﬁfrléﬁane,

1- (2- hydr oxyphenyl ) - 2- am nopr opane,

1- ( 3- ?,oxiﬁﬁenﬂrpdﬂ%gwowsﬁﬁﬁé I of the present
2- am nopr opane,

l:ﬁl.lv %ﬁ%g%%% 2?‘-1-'2- ani nopr opane,

% gilﬁt‘cﬁ%ﬁ%&zﬁ;{:gnéﬁtﬁ:}% 81@:2%1:1 enantiomer mixture
of an aminq compound 1s reacted in the presence of the
- amino acceptor with the enzyme or a culture product of
the microorganism capable of producing the enzyme, the

amino compound being represented by General Formula

{5):

NH,

R X ()
q r

This produces an optically active amino compound

represented by General Formula (6):




1- (2, 4-di ne t hoxyphenyl)-2-am nopropane, 1-(3,4-dine
t hoxyphenyl ) - 2- am nopr opane,
1-(2-trifluoronethyl phenyl)-2-am no propane,
1-(3-trifluoronethyl phenyl)-2-am nopropane,
1-(4-trifluoronethyl phenyl) -2-am nopropane,
1- phenyl - 3- but yl am ne,
1- (2-chl or ophenyl ) - 3- but yl a&i ne,
1- (3-chl orophenyl ) - 3- but yl am ne,
1- (4-chl orophenyl ) - 3- but yl am ne,
1- ( 21hy Grexxgmle Md nm Bl bet ybpamed, (6), g, r, R, and X are
1- ( 3- hydr oxyphenyl ) - 3- but yl am ne,
idepdidydrmatipheny, R,3ahut W dam Exneral Formulae (3) and
1- (2- met hoxyphenyl ) - 3- but yl am ne, '
(4}.(3- met hoxyphenyl ) - 3- but yl am ne,
1- (4- met hoxyphenyl ) - 3- but yl am ne,
1- ( 2 Andimgethexgpheny IcorBpoutytamepresented by General
1- (2, 4- di met hoxyphenyl ) - 3-butyl anmi ne, 1-(3,4-dine
Rdmonypaehy),) dmpogadsnavherein X is a hydrogen atom
1-(2-trifluoronethyl phenyl)-3-butyl am ne, -49-
aj[].'(i3l: tisi fll oar Qn@trﬁypgﬁéﬁg/agple.ss@ngmfmﬁ greamples thereof
1-(4-trifluoronethyl phenyl) -3 -butyl am ne, )
enqompgsis y Py bataddropropadepentylamine, 2-hexylamine,
1- (2- naphtyl)-2-am nopropane, 1-(2-pyridyl)ethylam ne,
2rheptyamnng.c2hortydataing, Sy @mhjeehyd drepylamine,
1- pyrazyl ethylam ne, 1-(2-furyl)ethylam ne,

3-octylamine, methoxypropylamine,
1-methoxy-2-butylamine, 1-methoxy-3-butylamine,
a-phenethylamine, 2-chloro-a-phenethylamine,

3-chloro-a-phenethylamine, 4-chloro-a-phenethylamine,
2-hydroxy-a-phenethylamine, 3-hydroxy-a-phenethylamine,
4-hydroxy-a-phenethylamine,

2-methoxy-a-phenethylamine,
3-methoxy-a-phenethylamine,
4-methoxy-a-phenethylamine,
2,4-dimethoxy-a-phenethylamine,

' 3,4—dimethoxy-oc—phcnethylamine,
2—friﬂuoromethyl—a—phenethylamine,
3—triﬂuoromethylva—phenethylamine,
4-trifluoromethyl-a-phenethylamine,
1-phenyl-2-aminopropane,
1-(2-chlorophenyl)-2-aminopropane,

1-{3-chlorophenyl}-2-aminopropane,



1-(3-furyl)ethylam ne, 1-(2-thienyl)ethylam ne,
1-(3-thienyl)ethyl am ne, 1-(2-thiazolyl)ethylam ne,

0- phenyl al anine, and the like. t Mreover, the
produci ng nethod Il may be arranged such that an
enantionmer m xture of an am no conpound is reacted in
the presence of the am no acceptor with the enzyne or
a culture product of the niggaorgani smcapable of
produci ng the enzyne, the am no conpound bei ng
represented by General Formula (9): m Al NH2 (9) )n
Thi(4 - ph beitgel € ay 1 bR -iagaling paepiaree an no conpound
represented by General Formula (10): -50- mA
1-2rhvNEexypdenyh-Bnageineepropangul ae (9) and (10),
m n, and the ring A are identical wwth m n, and the
di-tg-Aydroszmdreny)Fer ain g ppang,(8). Anong the

am no conpound represented by General Fornmula (9),
dotpohirdsorp@hg my hr esamigieProPang,are preferabl e.

Speci fic_exanpl es thereof _enconpass
1-{2-methoxyphenyl)-2-aminopropane,

1-(3-methoxyphenyl)-2-aminopropane,
1{4—nmnhoxyphenyh-2—anﬂnopfopane,
1-(2,4-dimethoxyphenyl)-2-aminopropane,

'1-(3,4-dimethoxyphenyl)-2-aminopropane,
1-(2-trifluoromethylphenyl)-2-aminopropane,
1-(3-trifluoromethylphenyl)-2-aminopropane,
1-(4-trifluoromethylphenyl)-2-aminopropane,
1-phenyl-3-butylamine, 1 ~(2uchlor0phény1) -3-butylamine,
1-{3-chlorophenyl)-3-butylamine,
1-(4-chlorophenyl)-3-butylamine,
1-(2-hydroxyphenyl)-3-butylamine,
1-(3-hydroxyphenyl)-3-butylamine,
L{4—hydroxyphenyn—3—butykunjne,
1-(2-methoxyphenyl)-3-butylamine,
1-(3-methoxyphenyl)-3-butylamine,

1 -{(4-methoxyphenyl)-3-butylamine,
1-(2,3-dimethoxyphenyl)-3-butylamine,
142,4—dhnethoxyphenyn—S—butykunine,
1-(3,4-dimethoxyphenyl)-3-butylamine,

1-(2-trifluoromethylphenyl)-3-butylamine,



1- am noi ndan, 4-nethoxy-I|-am noi ndan, 5-nethoxy- |
-am noi ndan, 6-nethoxy- 1 -am noindan, 7-nmethoxy- 1
-am noi ndan, 2-aminotetralin, 5-nethoxy-2

-am notetralin, 6-nmethoxy-2 -am notetralin,

7- met hoxy-2-am notetralin, 8-nmethoxy-2 -am notetralin,
5- hydroxy-2-am notetral in, 6-hydroxy-2-am notetralin,
7- hydr oxy-2-am notetralin- 48 hydroxy-2-am notetralin,
l-am notetralin, 5-methoxy- | -amnotetralin,

Pﬁ&%&ﬁ%éﬁ?ﬁﬁa&mlag%ni ;’ﬁggt@gggfal |1n and the

- E@m‘twﬂ?@w Ry R g DL Astieal |

R ﬁ%@ﬁb@%gﬁ@wanghﬂétyhﬁximzn? ctraiin
?hma%tnhpsﬂiﬁ OB ECh | a2 Znye?@yﬁ%gﬁ%fé%%ne

conmpound is reacted in th

glés@ é‘(f}s]r FH@T]%WW accept or wifi- PH@lcbﬁf}lzl?ﬁhYbﬁmaﬂe
AR B ™ o Lo R e,
lr-?@r—?l,st?ﬁ)gghb}/a%?l%r,al Formul a (I:L—%%:—thl_}zel}llg*lliethylamine,
l—(3-thieny1)ethy1amine, 1-(2-thiazolyl)ethylamine,

B-phenylalanine, and the like.

Moreovgr, the producing method IT may be arranged
such that an enantiomer mixture of an amino compound
is reacted in the presence of the amino acceptor with the
enzyme or a culture préduct of the microorganism capable
of producing the enzyme, the amino compound being

represented by General Formula (9):

)m

NH, (9

)n

This produces an optically active amino compound

represented by General Formula (10):




( J (13) NR5 This produces an optically active

am no conpound represented by General Formula (13):

H2 N ~~ Ok (14) N R5 -52- In General Fornulae (13)

and (14), j, k, and R5 are identical with j, k, and R5

in CGeneral Formulae (11) and (12). Anong the am no

conpounds represented by General Fornula (13),

conpounds wherein j is 1 amgbk is 2 are preferable.

Mor eover, conpounds are preferable in which R5 is a

o1y Ei?%l group, benzyl group, benzoyl

) B ZY onyl group, tert-butoxycarbonyl

jr oup, nedyl groop, or tosyl group. Specific exanples
her gpf efjconpass - 1uibh > 3- {i0popyrrol i di ne,

- gonyl - 3-aminopyrrolidine, 1

2r ['idine, 1-nesyl-3-am nopyrrolidine,
yl -3-am nopyrrolidine, and

geetlp,

In General Formulae (9) and (10}, m, n, arnd the ring
A are identical with m, n, and the ring A in General
Formulae (7) and (8).

Among the amino compound represented by General

Formula (9), compounds wherein m is 1 and n is 2 are

preferable. Specific examples ~ thereof encompass
l-aminoindan, _ 4-methoxy-1-aminoindan,
S-methoxy-1-aminoindan, 6-methoxy-1-aminoindan,
7-methoxy-1-aminoindan, 2-aminotetralin,
S-methoxy-2-aminotetralin, 6-fnethoxy~2—aminotetralin,
7-methoxy—2—aminotetra1in, 8~methoxy—2—aminotetralin,
S-hydroxy-2-aminotetralin, 6-hydroxy-2-aminotetralin,
7-hydroxy-2-aminotetralin, 8-hydroxy-2-aminotetralin,
l-aminotetralin, : S5-methoxy-1-aminotetralin,
6-methoxy-1-aminotetralin, 7-methoxy-1-aminotetralin,

8—methoxy—l—aminotet-ralin, and the like. More preferable

are l-aminotetralin, 2-aminotetralin,
S-methoxy-2-aminotetralin, 6-methoxy-2-aminotetralin,
7-methoxy-2-aminotetralin, and

8-methoxy-2-aminotetralin. 7-methoxy-2-tetralin is most

preferable.




3-am nopyrrolidine. 1-benzyl-3-am nopyrrolidine is
preferable. In the producing nmethod Il, the ketone
- conpound acts as the ami no acceptor. Any ketone
conmpound can be adopted therein, provided that it can
act as an am no acceptor. The ketone compound is
preferably pyruvic acid or glyoxylic acid. In the
producing nmethod I, an enaptioner m xture of the
am no conpound is reacted in the presence of the
am no acceptor with the enzynme or a culture product of
t he tHanti ermrite, catiadl eppbdoddgci nge thhed endy mepat hebe
-53- am no conpound bei ng represented by Ceneral
smoamged 64ch (Pat an (éBpntienecr timd@xenaat bOMRN amino
m xture of the amino conpound represented by General
deonmdwan l5) is ( Peacoted( 1) tilse apriesewoe obfarthe amino
enanti oner represented by CGeneral Fornula (6), (10),
arcddd)r awdth t shenantzyomer i @r i aorerlture pyeshbnat , of the
racemates, which are low in cost and easy to obtain,

raierpoedenabine. chipadler , of henodosentg | thent ¢oayise, ndlne

limted to recemates, and may be arranged such that a

- arninger ecsopaimilingeing eepreisendied dpy esemeg@lbyormula
General Formula (6), (10), or (14) slightly nore than
(133: enantioneric isomer is used. This increase the
optical purity by the producing method I1.

H,N
| "

QJ (13)

This produces an optically active amino compound

represented by General Formula (13):




Moreover, the "culture product” neans the sane as |

in the producing nethod I. In the reaction,
concentration of am no conpound (5), (9), or (13) is
ina range of 0.1%to 20% by wei ght, and preferably

in arange of 1%to 10% by weight in the reaction

sol ution conposition. Moreover, concentration of the
am no acceptor is in a ranggpaf 30 to 100nmol % and
preferably in a range of 50 to 60npl % in relation to
the am no conpound. The produ0|n method Il is

i dent IzaGematalt Formpubaac{ hy) rmdotli4),af tho peattReomare
pH, reaction tenperature, and reaction solvent. -54-
Menticalr wdthi bn kdessyd HRdl iabdvenernd Bprimalds (@ck)i wad
am no conpound represented by General Formula (6),

(1®)-, or (14) is produced. The optically active anino

- conmpound thus obtained can be isolated fromthe

r eact AFMOREXERE cAMing ko8 REBI AR TGP Iasenird frodienggal
"method, I. Yield and purity of the gptically active
KRirayul %ohb@un&@@ﬁ&élrb@%dwmwpahh% brafgkilpgis 2 are

and Il can be evaluated, for exanple, via
aa%.ﬂft vMO%%‘r%. §0&app.1€ad5u@r%yp§% rédtliendn Fehich
eaction tion to separation_using a rever se- phase
Ra! uin g EPECNS@RTR MABADA Bt PRAZYlorEideD,
i ke %S%acetonltrlle orthel|ke aS|ts nobi | e
b gg)gy and t h&%C&hmar i ng benzyloxycarbonyl group,

tert-butoxycarbonyl group, mesyl group, or tosyl group.
 Specific examples thereof encompass
l1-benzyl-3-aminopyrrolidine,

1-tert-butoxycarbonyl-3-aminopyrrolidine,

1-to syl—3—aminopyrrdlidine, 1-mesyl-3-aminopyrrolidine,
1-benzyloxycarbonyl-3-aminopyrrolidine, and
3-aminopyrrolidine.  1-benzyl-3-aminopyrrolidine is
preferable.

In the producing method.I_I, the ketone compound
-acts as the amino acceptor. Any ketone compound can be
adopted therein, provided that it can act as an amino
acceptor. The ketone compound is preferably pyruvic acid
or glyoxylic acid.

In the producing method II, an enantiomer mixture
of the amino compound is reacted in the presence of the
~amino acceptor with the enzyme or a culture product of

the transformant capable of producing the enzyme, the



adsorption thereof at 21Ohmwth a control. Optical
purity can be neasured by form ng a diastereoner by
bondi ng the obtained am no conmpound wth

N- car boxy-L-1 eucine anhydride or the |ike, and

subj ecting the diastereoner to high-performance

i quid chromatography using a reverse phase colum
(Cosnosi | 5C18- AR, Nacal al skesque Inc., or the like).
[Exanple] In the follow ng, the present invention is
described in nore details referring to Exanples,

ammicly arempatund Hdimigt relpgesesstent byvEmtriomal Formula
(Exanmpl e 1) Preparation of Purified Enzyne

(P9 e dBdromalst 3).uor escens KNKO08- 18 ( FERM - 55- BP- 10599)
isolated fromsoil was inoculated in a 50nL S17

nedi ueira, 500he  Salteutiomer as ko {(XoRpDS | Dfonthsg/ lamino
KH2PO4, 5g/ L K2HPO4, 6g/ L MgSH4. 7H2O, 0. 018
cmelscpmumﬂaepr@mgk@dzhgd%eﬂmaloFoongLa wamag HO,(13)
0.001g/L 1 CuSO4. 7TH2O, 0.02g/L Nad, 20g/L glycerin,
isogt ergﬁé(éytreemfr aﬂ:m @n&r@homar maepuepeatedo by t Geperal
-_500rrg/L&S y-2-amnotetralin (pH 7,2).) Then,
Fermgpla i(f ulbépédoa‘t (36&:%?1 1t AN ANEIBY 1 16PIAEH In
the culture broth. Next, the culture broth was
g5ietiht é‘étqqmatega dyhﬁfﬁbi R Y W ngnt k@ sdamnd easy to
conposi tion) rf1 jar and incubated at 30C
Qﬁ’l%ee‘ﬁl’alaFeleelﬁ é#oweafwm the present invention is

not limited to recemates, and may be arranged such that a
mixture containing the enantiomer represented by General
Formula (6), (10), or (14) slightly more than its
enantiomeric isomer is used. This increase the opticai
purity by the producing method II. |

Moreover, the “culture produc't” means the same as
‘in the producing method 1.

In the reaction, concentration of amino compound (5},
{9), or (13} is in a range of 0.1% to 20% by weight, and
preferably in a range of 1% to 10% by weight in the
reaction solution composition. Moreover, concentration of
the amino acceptor is in a range of 30 to 100mol%, and
preferably in a range of 50 to 60mol% in relation to the
amino compound.

The producing method II is identical with the
producing method I as to reaction pH, reaction

temperature, and reaction solvent.




stirring of 400rpmfor 28 hours. Then, the cells were
collected fromthe culture broth centrifugally and
suspended in a 0.01M pot assi um phosphate buffer (pH
8.0) containing 0.01% 2- mer capt oet hanol and 0. 02V

pyri doxal phosphate. The dispersion solution thus
obt ai ned was subjected to ultrasonic disintegration.
Then, solid materials in tdg . solution subjected to

the ultrasonic disintegration were renoved
centrifugally, thereby obtaining a cell-free extract
sol utVea. thHtheragiiohadeserdutdadbovas thadegtinatlyeactive

- cell-free extract solution thereby to renmove nucl eic

amichd kemepoamd tepresdreted donrfrneesal fReenuleaien (10),
solution, ammonium sulfate was added to 30%

sat{irdt isrmpandiudeds ol hed opthea By aghive mimgno compound
precipitates, which was then -56- centrifugally - .
tleusvelitaimed canuperisalatedt resnohaineagtionmgrituge 1n
sul fate was added to 60% saturation and dissol ved
thhersame nhenaley. dbithienpag dpreigipireatieed hhich was

then centrifugally collected. The precipitates were

di ssoVield i mmd 10PN Bivos pHat tehebwpéwa(lgw gghive amino
cont ai nipgiq 0. 01% 2- ner capt oet hanol , 20mM pyri doxal
SABERARNES aHyue. PTId WhedyVagt kEs Brose I g orlgldiods 1
(PI\/BF&. Then, the buffer was dialyzed. The dialyzed .
ans i Ht rstuche isvaluassd TovorERRn BiSeMViFoSokAEhtat ve

col umim_ (1 300n)

. analysis carried out by subjecting the reaction solution to

separation using a reverse-phase column (Cosmosil
5C18-AR, Nacalai Tesque Inc., or the like) 25% acetonitrile
or the like as its mobile phase, and then comparing
adsorption thereof at 210nm with a control. Optical purity
can be measured by forming a diastereomer by bonding
the obtained amino compound with N-carboxy-L-leucine
anhydride or the like, and subjecting the diastereomer to
high-performance liquid chromatography using a re?erse
phase column {Cosmosil 5C18-AR, Nacalai Tesque Inc., or
the like}.
{Example]

In‘the following, the present invention is described
in more details referring to Examples, which are not to
limit the present invention.

(Example 1) Preparation of Purified Enzyme

Pseudomonas fluorescens -~  KNKO08-18 (FERM




equilibrated with the same buffer. Thereby, active
fractions of the. dialyzed were adsorbed therein.

After the columm was washed with the sane buffer, the
active fractions were eluted into sodiumchloride
solutions with a linear gradient (fromOMto 0.3M.
The eluted active fractions were added together and

m xed with ammoni um sul fate<to final concentration of
1.2M The resultant solution was introduced into

Phenyl - TOYOPEARL 650M (Tosoh Corp.) columm (120nl)

BRUi OBt gdoilatadivanes Wdih & akDniMgokitdedt dnbuf f8OmL
(pH 8.0) containing 1.2M ammoni um sulfate, 0.01%

Pt Temeaiitaat harso 0 and SARMepyhidisalk phoapbaseioandg/ L
O 1mM PMSF. Thereby, the active fractions were .
KHsPhgd S5 her eKsHPAO L er0theggdl ukigSOLIVIHDO ,sadm®18g/L
buffer, the active fractions were eluted into

Fa®ont THL.S Dadé 23901 utAd086 + HAO WoLB02 4 / Inddmn SDadl HpO,
(from1.2Mto OM. The eluted active fractions were
Ca@dEebg { bgkt héuSd: THe®, diCaDasl WNtalCla  200pM.  glycerin,
phosphat e buffer (pH 8.0) containing 0.01%
IDgplcaptast handraand (MahMrpy Aldoxalagehospbht ;o anditd.),
0. 1nM PMSF. A crude enzyne solution thus obtained was

500 gL (B )i- At o lomphel osmingytetoeinc op Unid . 2pdeFBham it

Bi osci ences K. K.) equilibrated in advance with a 10mM

whass phaud afigid eat (POF 8. Gprcdntdayi tlgeoebyodo obtain the

culture broth. Next, the culture broth was inoculated in a
3.0L medium (having the same composition) in 5L mini jar
and incubated at 30°C under air ventilation of 0.6vvm and
stirring of 400rpm for 28 hours. Then, the cells were
collected from the culture broth centrifugally and
suspended in a 0.01M potassium phosphate buffer (pH
8.0) containing 0.01% 2-mercaptoethanol and 0.02mM
~pyridoxal phosphate. The dispersion solution thus
obtained was subjected to ultrasonic disintegration. Then,
solid materials iﬁ the solution subjected to the ultrasonic
 disintegration were removed centrifugally, thereby
obtaining a cell-free extract solution.

Then, protamine sulfate was added in the cell-free
extract solution thereby to remove nucleic acid therefrom.
Into the protamine sulfate-treated solution, ammonium
sulfate was added to 30% saturation and dissolved

thereby  obtaining precipitates, which was then




2- mer capt oet hanol and 20mM pyri doxal phosphate, and
0. 1mM PVMSF. Thereby, the active fractions were
adsorbed therein. After the colum was washed wth
the same buffer, the active fractions were el uted
into sodium chloride solutions with a |inear gradient
(fromO Mto O0.7M. The eluted active fractions were
added together and m xed_wgh ammoni um sulfate to
final concentration of |.OM and then introduced into
But yl - TOYOPEARL 650S (Tosoh Corp.) colum (25nl)
cequitiifipgatlyd remadednclin té supednitpings phatse dhifiared,
(pH 8.0) containing 1.OM anmmoni um sul fate, 0.01%
aanmepoaproetshdifate arvdagorav d pdr i idox@l0 % hespghaedioandand
0. 1M PMSF. Thereby, the active fractions were .
dglservadt Héregiean, Athereblie dotaimingwerepigtisates  whieh
same buffer, the active fractions were eluted into

e eantrifegablyucpdlectfid-h a 1inear -58- gradient
(from1.OMto OM. An active crude enzyne solution
was tHee ame Gpibe ey vaere issodvadet EatléynM phosphate
ultrafiltration, The crude enzyne sol ution thus
tisteant (pkleddwls GattdidueeE i(hUd % Eomsreas@ethanol,

Super dex 200p/.g colum (Amersham Bi osci ences K. K,)
2N br at é?i’lilaoa‘(ﬁ,lance WRASPRatGM phodftfat e buPf blM
(,pH

B PSSP0 RS AP PR LRl 20
dialyzed. The dialyzed was introduced in a
DEAE-TOYOPEARL 650M (Tosoh Corp.) column (300mlL)
equilibrated with the same buffer. Thereby, active
fractions of the_-dialjrzed were adsorbed therein. After the
column was lwashed with the same buffer, the active
fractions were eluted into sodium chloride solutions with
a linear gradient (from OM to 0.3M]).

The eluted active fractions were added together and
mixed with ammonium sulfate to final concentration of
1.2M. The resultant solution was introduced into
Phenyl-TOYOPEARL 650M (Tosoh Corp.) column (120mlL)
equilibrated in advance with a 10mM phosphate buffer (pH
8.0) containing 1.2M  ammonium éulfate, 0.01%
2-mercaptoethanol and 20mM pyridoxal phosphate, and
0.1mM PMSF. Thereby, the active fractions were adsorbed

therein. After the column with the same buffer, the active

. fractions were  eluted into ammonium sulfate solutions




0. 1nM PMSF, and 0. 15M sodi um chl ori de. Thereby, a
purified enzyne sanple that was uniform

el ectrophoresi s-wi se. Hereinafter, the enzyne is
referred to as MIA. (Exanple 2) Physical and Chem cal
Properties 1 of Purified Enzyne The purified MIA
enzyne thus obtained in Exanple 1 was evaluated in
its physical and chenmi cal -gyoperties. (1) Effect: The
purifi ed enzyne solution was adjusted to a protein

SR G AT ot 0 Ll e i
SR04 el 0P8 SO AR Lt
IERALCHRATERR AR i UHE e
S BT L AT SR, hdp AL e

%ﬂifl cting with optically active
(2 -a-p ene hyl am ne and 1-benzyl -3-pyrrolidi none

ahzgn@yl bRuRIPIUEE 96eL CPOENANE n ANths ahiaigpd  was
{78 nzﬁé%thmﬁnﬁﬁﬁ%. 2810 A% BMumn (Amersham

‘Biosciences K.K.) equilibrated in advance with a 10mM

phosphate buffer (pH 8.0) containing 0.01%
2-mercaptoethanol and 20mM pyridoxal phosphate, and
0.1mM PMSF. Thereby, the active fractions were adsorbed
therein. After the column was washed with the same"

buffer, the active fractions were eluted into sodium

‘chloride solutions with a linear gradient (from 0 M to

0.7M).

The eluted active fractions were added together and

‘mixed with ammonium sulfate to final concentration of

1.0M, and then introduced into Butyl-TOYOPEARL 6508

(Tosoh Corp.) column (25mL) equilibrated in advance with

a 10mM phosphate buffer (pH 8.0} containing 1.0M

"ammonium sulfate, 0.01% 2-mercaptoethanol and 20mM

pyridoxal phosphate, and 0.1mM PMSF. Thereby, the
active fractions were adhered therein. After the éolumn
was washed with the same buffer, the active fractions

were eluted into ammonium sulfate solutions with a linear




Pyri doxal phosphate 0.02nM Pot assi um phosphate buffer
(pH 7.0) 0.1M [ H gh-Performance Liquid Chromat ography
Anal ysis Conditions] Columm: Finepak SIL C18-T (JASCO
Corp.) Carrier: Distilled Water 1260nL/Acetonitrile
740m./ KH2PO4 | Qg/ SDS 2. 88g(pH3.6) Flow Rate: |Inl/mn
Det ection: 254nm Col unmm Tenperature: 40C (2) Optinmum
pH: To find optimum pH of -td¥e-MIA t he am no group
transfer activity was neasured in a range of pH 4 to

alré}cii%m'gﬁréﬁ@”?&%#@aig it 6gvsn Bryg” enzyme
. As ' ' .
PHUMER y4S r@h%%e%%f5‘%%%1%ﬁ‘sﬁ%‘ﬁﬁ?&eﬁ%&&%@%@%a
H_6..Q: . [ ' ff : . 5:
‘gl.tfgpggf%gsMj?noplhg;npﬁ;?teatﬁf f gr e:JHpIE_;'. (6) toot ngI9_|. (8): °

o, v BB FHALT Byt PPl Elon Hhi e b Ent &g g
T8 oATt d&d L3h P TRRSATS Y 6 Ped SRIPEFALYT 200188 Hlumn
(Amersham Biosciences K.K.) equilibrated in advance with
a 10mM phosphate buffer (pH 8.0) containing 0.01%
2-mercaptoethanol and 20mM pyridoxal phosphate,
0.1lmM PMSF, and 0.15M sodium chloride. Thereby, a

purified enzyme sample that was uniform

 electrophoresis-wise. Hereinafter, the enzyme is referred

to as MTA.

(Example 2) Phvsical and Chemical Properties 1 of

Purified Enzvme

The purified MTA enzyme thus obtained in Example 1
-was evaluated in its physical and chemical properties.

(1) Effect:

The purified enzyme‘ solution was adjusted to a
'protein concentration of 2mg/ml. Then O0.1mL of the
enzyme solution was added to a substrate solution of
0.9mL having the following composition and then reacted
at 30°C. One hour later, 0.1mL of 3N hydrochloric acid
was added therein thereby to stop the reaction. The
reaction solution thus obtained was analyzed via

high-performance liquid chromatography. This confirmed




20C to 70C under the sane conditions as above (pH
7.0). As aresult, it was found that the reaction
optimum tenperature was in a range of 30C to 50C. (4)
Thermal Stability The MIA was heated at tenperatures
of 20Cto 70C for 30 min in a 0.1M phosphate buffer
(pH 7.5) containing 0.02M pyridoxal phosphate. Then,
the activity was neasuredynder the sanme conditions
(tenperature 30C and pH 7.(%1. As a result, it was
found that 90% or nore of the activity was nmaintai ned

tddterMire Raat damab s caiding hentienpeiaiwpesrohsfer,
20C to 40C. (5) Mol ecular Wight: The MIA was neasured

ddatifg eaqutar gptghtlipy actdet (9)-brphicaretreyladingi ngnd
H Load 16/ 60 Superdex 200 prep grade (Anmersham
Bilnstieh@Gpierklidindneash dreind tbhpiotlhece Mk higth@none
nol ecul ar wei ght of approxi mately 120, 000. Moreover,
sndol dsethaylvighinobya reliklimict. t hereof was neasured
" by SDS-pol yacryl am de gel el ectrophoresis. It was
{Sauinstttadtat Sohea tsabubompaditdompl ecul ar wei ght of -61-
approxi mately 53, 000. (Exanple 3) Physical and
Chenmi(&laPphperdathylBuniri¢ ed Enzynme: Specificii§.3ourM
Amino Donor In 20,uL of the purified Enzyme, 380uL of
a O IMbeuozuks -pypodsbimxime buf f er cont &2 &i dwnM4nM of
Pyridoxal phosphate 0.02mM
Potassium phosphate buffer (pH 7.0} 0.1M
[High-Performance Liquid Chromatography Analysis
Conditions] |
Column: Finepak SIL C18-T (JASCO Corp.)
Carrier: Distilled Water 1260mL/Acetonitri1.e 740mL]
KH2PO4 10g/SDS 2.88g(pH3.6)

Flow Rate: ImL/min

Detection: 254nm

Column Tempera'ture: 40°C

{2) Optimum pH:

To find optimum pH of the MTA the amino group
transfer activity was measured in a range of pH 4 to 11 in
the same manner as above (except that the following
buffers were used depending on pH to measure). As a
result, it was found thét the optimum pH was in a range

of 7 to 9.

| [Buffers]




7- met hoxy-2-tetral one and 14mM (in case of the racemc
am ne conpound, 28m\M)) of an am ne conpound of
vari ous type was added. After the m xture was reacted

at  30C for 1 hour, 20pL of 3N hydrochloric acid was

added therein to stop the reaction. The reaction

sol ution thus obtained was anal yzed vi a

hi gh-performance liquid chggmatography so as to
quantitatively analyze 7-nmethoxy-2-amnotetralin thus
obt ai ned. Thereby, the am no group transfer

act i-vipt ek Ontd hp Hhé. @adi. bdd sardinom aoppauvadsu fiere

anal yzed. Results of the analysis are shown in Table
1, i npkhiel®) tbegpHMBM: §r dbp potrsfierm phtosphats tanfer
shown as relative activities where the activity wth
(S) - apphéhét byl ki Be0i €. 10 .tris Ishdmchborifabbeaiffer
this enzyme showed an especially high activity wth

(S) - apphéné) byl pHi hé.0[ MalM ssadGumdicairdrsn ate buffer

Hi gh- Performance Liquid Chromatography] Col um:

Cosnoé3) CrognvBm Neemipgiraltgggue I nc.) Carrier: 30nmM

pot assi um phosphate buffer (pH

2. 5) | Aber gwitivityemas maoabuzed/ inl1a (ympsiraieire 6ange of

" Flow Rate: 0.9 ni/nin Detection: 254nm Table 1 Ami no
@05&p tponer Cretred ¢y dhe same conditions as above (pH 7.0).

As a result, it was found that the reaction optimum
temperature was in a range of 30°C to 50°C.

(4) Thermal Stability

The MTA was heated at temperatures of 20°C to 70°C
for 30 min in a 0.1M phosphate buffer (pH 7.5) containing
0.02M pyridoxal phbsphate. Then, the activity was

‘measured under the same conditions {temperature 30°C

and pH 7.0). As a result, it was found that 90% or more of
the activity was maintained after the heat treatments with
the temperatures of 20°C to 40°C.

(5) Molecular Weight:

The MTA was measured in molecular weight by a gel

filtration method using HiLoad 16/60 Superdex 200 prep

- grade (Amersham Biosciences K.K.). It was found that the

MTA had a molecular weight of approximately 120,000.
Moreover, a molecular weight of a subunit thereof was
measured by SDS-polyacrylamide gel electrophoresis. It

was found that the subunit had a molecular weight of




Activity (% 2-butylam ne 48 2-pentylam ne 60

i -2-heptylam ne 93 3-heptylam ne 19 h-ethylamne 6
n-propylanmine 6 n-butylamne 7 n-anylanm ne 11

i sopropyl amine 10 isobutylamne 8 L-alanine 20
3-am no-1| - phenyl butane 90 3',4'-di net hoxyanphet am ne
88 benzylam ne 35 R -phenethyl am ne 22

cycl ohexylam ne 22 S -al z_a%'lng O DL-lysine 0O (S)- a
- phenet hyl am ne 100 ( Exanpl’e 41 Physical and Chem cal
Property of Purified Enzyne: Specificity for Am no
AppeoxiinetelyidBgsoenzyne obtained in Exanple 1 was
anal yzed in ternms of its reactivity to typical
subst(Exemple 8 aPhpshcild hhahs@haasealFi PBép¥rtP0lof
of a purified

Purified Enzyme: Specificity for Amino Donor

| In 204l of the purified Enzyme, 380ul. of a 0.1M
pot-assiurn phosphate buffer containing 14mIﬁ of
7-methoxy-2-tetralone and 14mM (in case of the racemic
amine cémpound, 28mM)) of an amine compound of
various type was added. After the mixture was reacted at
30°C for 1 hour, 20uL of 3N hydrochloric acid was added
therein to stop the reaction. The reaction solution thus
obtained was analyzed via high-performance liquid
chromatography so as to quantitatively analyze
~7-methoxy-2-aminotetralin thus obtained. Thereby, the
amino group transfer activities with the vario.us amino
compounds were analyzed. Results of the analysis are
shown in Table 1, in which the amino group transfer
activities are shown  as relative activities where the
-activity with (S)-a-phenethylamine is 100. As shpwn in
Table 1, this enzyme showed an especially high activity
with (S)-a-phenethylamine. |
[Analysis Conditions of High-Performance Liquid
Chromatography]
Column: Cosmosil 5C8-MS (Nacalai Tesque Inc.)
Carrier: 30mM  potassium phosphate buffer. (pH

2.5)/ac_etonitrile/methan_ol =4/1/1 (by volume)




enzyme solution having a protein concentration of

0. 2ng/ nL was added to 380L of a substrate solution
having the followi ng conposition. After carrying out
reaction at 30C for 1 hour therein, 20L of 3N -63-
hydrochloric acid was added therein to stop the
reaction. Then, into 20L of the resultant reaction

m xture, a 0.2M sodi um cagponate aqueous sol ution of
80L and an acetone solution of 200L contai ni ng dabsyl
chloride by 3.3ng/nL were added. Then, the resultant
Rliost R&tera®.9 rmdgtmdnat 70C for 10min. After 20L of
acetic acid was added therein with stirring. The
Detattion: x4 t hus obtai ned was anal yzed by

hi gh-performance |iquid chromatography thereby to
guantitatively anal yze dabsyl ated al anine. Results of
the analysis are shown in Table 2, which the am no
Tl ltransfer activities-are shown as relative

TVRdiaGvid L h

actTVITTES™WETe The act! Vid !
Apgp-GroghBerarhy| ani ne as phgigibgo donor is 100. As

SHOWylMinkadl € 2, 1his enzygg showed no activity with
HB=gl@idkBe taurine, putresggne, DL-ornithine, and
3= haptiifiRine [ Substrat e Sol utiggn Conposi tion] Am no
K PORGISiA4™  Pyruvic aci d14nmM Pyridoxal phosphate

netdiithe 6
n—propylamine 6
n—butylamine 1
n-amylamine ' 11
" isopropylamine 10
isobutylamine : 8
| —alanine 20
*+3-amino—1-phenylbutane 90
=+ 3’ 4'-dimethoxyamphetamine - 88
benzylamine 35
B —phenethylamine 22
“cyclohexylamine : 22
~ f8 —alanine 0
~ DlL~lysine 0
(S)- & —phenethylamine : 100

(Example 4) Phvysical and Chemical Propertv of

Purified Enzyme: Specificity for Amino Donor

The purified enzyme obtained in Example 1 was
analyzed in terms of its reactivity to typical substrates of
o-amino acid transaminase. Firstly, 20pL of a purified
énzyme solution having a protein . concentration of
0.2mg/mL was added to 380ul of a substrate solution

having the following composition. After carrying out

‘reaction at 30°C for 1 hour therein, 20pL of 3N



Pot assi um Phosphate Buffer (pH 7.5) 0.1M

[ H gh- Performance Liquid Chromatography Analysis

Condi tions] Col unm: Deverosil ODS-HG 3(Normura Cheni cal
Co., Ltd.) -64- Carrier: Acetonitrile/0.045M acetate
buffer (pH 4.1) = 35/65 (by volune) Flow Rate:
0.9nL/mn Detection: 254nm Table 2 Am no G oup Donor
Rel ative Activity(/o) (3 -Alanine 0 Taurine O
Putrescine 0 DL-Onithi né(':’(ffiS DL-Lysine O (S)- a

- Phenet hyl am ne 100 (Exanple 5) PhyS| cal and Chem cal

}&&PS fﬂ/o fc a@&‘&'%v’a%da%é@eth b%é’ H‘ie%e{&mn

urified enzyme o tal ne arrp e 1 was

m@hy%%%' Qot g 5 P e SHOSH I ﬁ%@%ﬁdﬁ'ﬁﬁx%ﬁgar ¢ moM

am nd acceptors. I'n 20pL of e purified Enzyne,

SRPidh °Ea§b09élt'¥| paﬁ%&%w Rwsphshe Bpf fepl and an

cont al ni ng 14mv
acetone solution of 200uL containing dabsyl chloride by

3.3mg/mL were added. Then, the resultant mixture was
reacted at 70°C for 10min. After 20pL of acetic acid was
added therein with stirring. The reaction mixture thus
obtained was analyzed by high-performance liquid
chromatography thereby to quantitatively analyze
dabsyiated alaninef Results of the analysis are shown in
‘Table 2, which the amino group transfer ‘activities are
shown as relative activities where the aétivity with
(S)-a-phenethylamine as the amino donor is 100. As
shown in Table 2, this enzyme showed no activity with
B-alanine, taurine, pﬁtrescine, DL-ornithine, and
DL-lysine.

[Substrate Solution Composition]

Amino Compound 14mM
Pyruvic acid : | 14mM
Pyridoxal phosphate 0.02mM
Potassium Phosphate Buffer (pH.T.S) 0.1M

[High-Performance Liquid Chromatography  Analysis
Conditions]

Column: Deverosil ODS-HG-3(Nomura Chemical Co.,
Ltd.) |




(S) - a- phenet hyl am ne and 14nM of a ketone conpound of
various type was added. After the m xture was reacted
at 30C for 1 hour, 20,uL of 3N hydrochloric acid was
added therein to stop the reaction. Results of the
anal ysis are shown in Table 3, in which the relative
activities are shown where the activity with pyruvic
acid as the am no acceptogg s 100. As shown in Table
3, this enzyne showed -65- high activity with pyruvic
acid and glyoxylic acid, but no activity with

2- ketxgtitar i RcatoditifiAnad Y34 SMoadétatnsbaffer (pH 4.1)
Hi gh-Performance Liquid Chromatography] Col um:
=CosyEsh |(byCBoMnidacal ai Tesque Inc.) Carrier: 30mM
pot assi um phosphate buffer (pH

- 2.5) Fdoet Muta:i Oe@mel haniol = 41/ 1 (by vol une) Fl ow
Rate: 0.9 nL/mn. Detection: 254nm Table 3 Am no

G oup Recepbar Rehtattnve Activity (%9 Pyruvic Acid
100 2- Ketoglutari-c-Aci-d-0--E-yoxylic Acid 99

Propi onal dehyde 5 Butyl al dehyde 18

Table 2
. Relative

Amino Group rDonor Activity (%)
B —Alanine 0
Taurine 0
Putrescine 0
DL—-Ornithine 0
DL-Lysine 0

(S)- o ~Phenethylamine 100

(Example 5) Phvsical and Chemical Property of

Purified Enzvme: Specificity for Amino Acceptor

The purified enéyrhe obtai.ned in Example 1 was
‘analyzed in terms of SubStrate specificity regarding amino
acceptors. In 20xL of the purified Enzyme, 380ul of a
0.1M potassium phosphate buffer containing 14mM of
(S)-a-phenethylamine and 14mM of a ketone compéund of
vérious type was added. After the mixture was reacted at
30°C for 1 hour, 20uL of 3N hydroéhloric acid was added
therein to stop the reaction. Results of the analysis are
shown in Table 3, in which the felative activities are
shown where the activity with pyruvic acid as the amino

acceptor is 100. As shown in Table 3, this enzyme showed



Benzal dehyde 2 2-Ketobutyric Acid 2 2-Keto-n-Valeric
Acid 0.1 (Exanple 6) Physical and Chem cal Property of
Purified Enzyne: Specificity for Am no Acceptor 2 The
purified enzynme obtained in Exanple 1 was analyzed in
ternms of substrate specificity regardi ng am no
acceptors in the sane manner as in Exanple S. Results
of the analysis are shovvné Table 4. -66- Table 4
Am no Group Receptor Acti Vi é/]‘Activity (/0) 2-Heptane
7 3'-Methoxyacet ophenone 10 Benzyl acetone 33

T sihens ns rder oo g nic scid, but ne
£engow, dRthybaget bl Sachyydr ox” acet ophenone 3
"-Trrfl uoronet hyl dcet ophenone 40

[%"%ﬂwgyhsgés‘;?g;@%gx??gtﬁggl:s ig of- Te{gh OPerfbtmance  Liquid
Chromatography]

Column: Cosmosil 5C8-MS (Nacalai Tesque Inc.)

Carrier: 30mM  potassium  phosphate Dbuffer (pH
2.5)/acetonitrile/methanol = 4/1/1 (by volume)

Flow Rate: 0.9 mL/min |

Detection: 254nm

Table 3

Amino Group Receptor ACESEI:;W('?’/& )
Pyruvic Acid 100
2-Ketoglutaric Acid 0
Glyoxylic Acid 99
Propionaldehyde 5
Butylaldehyde 18
Benzaldehyde 2
2-Ketobutyric Acid 2

2-Keto—-n—Valeric Acid 0.1

{(Example 6) Physical and Chemical Property of

Purified Enzvme: Specificity for Amino Acceptor 2

The purified enzyme obtained in Example 1 was
analyzed in terms of substrate specificity regarding amino
acceptors in the same manner as in EX’ample 5. Results of

the analysis are shown in Table 4.




(Exanmpl e 7) Substrate Specificity: Conparison with
co- Ami no Acid Transam nase The purified enzyne
obtained in Exanple 1 was analyzed in terns of its
reactivity to typical substrates of co-amno acid
transam nase. Firstly, 20pL of. a purified enzyne
sol ution having a protein concentration of 0.2ng/nL
was added to 380,uL of a sy%%}t_rate solution having
the follow ng conposition. ter carryi ng out
reaction at 30C for 1 hour therein,. 20uL of 3N
rneajl@chl oric acid was added t her ei n to stop the
- esul tant reaction
aqueous sol ution of
3 s OOuL contai ni ng
@fF“?:hl ori de by 3. 3rrg/m_ ere added. Then, the
rseﬂﬂ M‘l‘ceFﬁpJ??rtﬂné was reactef’at 70C for 10m n. After
EV"i'ﬂ“e“é'&etlc acid was -67- ded therein with
st F?Wé%f'd'"ﬁhe reaction mxturg’ thus obtained was
: hi gh- per f or mance 1I1 qui d chronmat ography
t nt [ tat ively anai ze dabsyl ated al ani ne

1" ® Results of e analysis are shown
vvhlchthe rel all ve activities are
[ %’ tivity wwth_(S)-a-phenet hyl am ne as
h ‘é%?'ﬂ%t 8?1 ?p e§°'TOO I'n T%é)l e 5, the val ues of
?acgmp 1"°"€0- ami no aci d: pyruvic aci d transam nase
etjhox M0, pULYric acid: 2- %t oglutaric acid

o€ I I UTIHl1

(Example 7} Substrate Specificity: Comparison with

“w-Amino Acid Transaminase

The purified enzyme obtained in Example 1 was
analyzed in terms of its reactivity to typical substrates of
-co—aminb acid transaminase. Firstly, 20uL of a purified
Venzyme solution having a protein concentration of
0.2mg/mL was added to 380uL of a substrate solution
having the following composition. After carrying out
reaction at 30°C for 1 hour therein, 20uL of 3N
hydrochloric acid was added therein to stop the reaction.
- Then, into 20uL of the resultant reaction mixture, a 0.2M
sodium carbonate aqueous solution of 80ulL and an
. acetone solution of 200uL containing dabsyl chloride by
3.3mg/mL were added. Then, the resultant mixture was

reacted at 70°C for 10min. After 20ul of acetic acid was



the literatures "Agric. Biol. Chem 41, 1701-1706

(1977), Arch. Biochem Biophys. 200, 156-164(1980)".

As shown in Table 5, this enzyne was not reactive

with O-al anine, taurine, putrescine, and 4-amn no

butyric acid, which are typical substrates of

co-am no acid transam nase, but was highly active

with (S)-a-phenethyl am ne. é ubstrate Sol ution

Conmposi tion] Am no Conpouid14mM Pyruvic acid or

2 ketoglutaric acid 14nmM Pyridoxal phosphate 0.02mM -
gﬁs'tﬁ@ BhesrRyate Suktag C%(pﬂh% el tdidh mixture thus

Per ormance Liquid romat ogr aphy Anal ysi s

oﬁipeaﬂhtécgn%a%ol UiA a1 248" Oy @%ﬁbﬁ%&mé@l@ema@hd

Carrier:” Acetonitr 45M acet at e

&chrﬁrat()@f' %et -~ Q@Ie&% 5 (fy V@%ilt@t%l@at €analyze

mL/ mn i on: 4nm Table 5 Am no G oup Donor
dﬁ‘b@?lﬁ&yﬁlgﬁ‘iﬁﬁt ef %y ReTec AB C Results of the analysis
(S) -a- Phenet hyl am ne ruvic Acid 100 - - /3 -Alanine

ady WHEwACEA Pabl@ 5, in which the relative activities are
shown where the activitjr with (S)-a-phenethylamine as the
amino donor is 100. In Table 5, the values of activities of
w-amino acid:pyruvic acid transaminase and 4-amino
butyric acid: 2-ketoglutaric acid transaminase are from
the literatures “Agric. Biol. Chem. 41, 1701-1706 (1977),
Arch. Biochem. Biophys. 200, 156-164(1980)”. As shown
in Table 5, this enzyme was not reactive with B-alanine,
-'taurine, putrescine, and 4-amino butyric acid, which are
typical substrates of w-amino acid transaminase, but was
highly active with (S)-a-phenethylamine.

[Substrate Solution Composition]

Amino Compound : 14mM
Pyruvic acid or 2-ketoglutaric acid 14mM
Pyridoxal phosphate 0.02mM
Potassium Phosphate Buffer (pH 7.5) 0.1M

[High-Performance  Liquid Chromatography Analysis
Conditions} 7

Column: Deverosil ODS-HG-S(Nomura Chemical Co.,
- Ltd.)

Carrier: Acetonitrile/0.045M acetate buffer (pH 4.1)




Taurine Pyruvic Acid O 132 - Putrescine Pyruvic Acid O
18 - $ -Alanine 2-Ketoglutaric Acid 0 - O

4- Am nobutyric Acid 2-Ketoglutaric Acid 0 - 100
Taurine 2-Ketoglutaric Acid O - 8 . Enzyne A)

MTA( present invention ) Enzyne B) WAm no Acid: Pyruvic
Acid Transam nase (derived from Pseudononas F-126)
Enzyme C) 4-Am nobutylic Aggl. 2-Ketoglutaric Acid
Transam nase (derived from Pseudononas F-126)
(Exanple 8) Coning of MITA Gene (Preparation of PCR
Pr3 pe6s) (By weingepr ot ei n sequencer ABI 492 (Perkin

El mer Biosystens), an N-term nal am no acid sequence
of thBlowuRafteed .BFALghhanned in Exanple 1 was

determ ned. Moreover, the purified MIA thus obtained
in ExbBepeetibnwa@sS4ddemat ured in the presence of 8M urea
and then digested with |ysyl endopepti dase derived
Tabide Jchronobacter (Wako Pure Chem cal Industries
Ltd.), thereby obtaining an am no acid sequence

" cl EAWRIS GrotPDorR Pt | Akinb IGR@IEREceptod Ne _ani NEraghel
sequence was determned in the saneAvay a8the C
det eAARRérRthyRmidene - BYruvidbAcel mi nal10ami no-acid —
sequkRmaineConsi deri ng avhasecisequende pretlioct ed f+om

t heTadind0 aci d sequenc@yrugic Acid 0 132 -
Putrescine Pyruvic Acid 0 18 —
B -Alanine 2 —Ketoglutaric Acid 0 — 0
4 —Aminobutyric Acid 2 —Ketoglutaric Acid 0 - 100
Taurine 2 —Ketoglutaric Acid 0 — 8

Enzyme A) MTA (present invention )

Enzyme B) w-Amino Acid:Pyruvic Acid Transaminase
(derived from Pseudomonas F-126)

Enzyme C) 4-Aminobutylic Acid:2-Ketoglutaric Acid Transaminase
(derived from Pseudomonas F-126)

(Example 8) Cloning of MTA Gene

(Preparatibn of PCR Primers)

By using protein sequencer ABI 492 (Perkin Elmer
Bidsystems), an N-terminal amino acid sequence of the
purified MTA obtained in Example 1 was determined.
Moreover, the purified MTA thus obtained in Example 1
was denatured in the presence of 8M wurea and then
digested with  lysyl endopeptidase derived from
achromobacter (Wako Pure Chemical Industries Ltd.),
thereby obtaining an amino acid sequence cleaved into
peptide fragments. The amino acid sequence was

determined in the same way as the determination of the



“primer 1 (SEQID NO 3 in the sequence list) and a
primer 2 (SEQID NGO 4 in the sequence list) for PCR
anplification of part of the MIA gene were

synt hesi zed. (PCR Anplification of MIA Gene) From a
culture broth of Pseudononas fluorescens KNKO8-18, a
genom ¢ DNA was extracted according to a nethod
descri bed by Murray et al. (Nucl. Acids Res., 8,

4321, 1980). PCR was carri out with the genom c DNA
as a tenplate, and the prinmers synthesized above. As a

Ig%ﬁr}ég,al% LBINBRId Ofs APREAXENMR asﬁfel%% $ base

whi'ch was deduced as part of t gene.
1 j£d ' T, o
SS%S%SB%Y‘?%L?%%&C? R MhR TAKARY EXcilfd setakéhde, a

. d.) as a DNA pol ynerase, and under
BEAAELOD (3901 U5 851 NHd Witk hac ey TBAWk primer

aF.
TaKaRa EX Tag. Tﬁe DNA fragnment” was cl one
P agdE e PTTB ugo:T-YectQr {hevageghenldes hagg SRMUEEER
was detq}_errri ned using ABI PRI SM D?e Term ngsftzr Cycl e
SRHPENCRg RegdparResCthevFA ddies kirér ElsiRItHdizk dand
- ABI" 310 DNA Sequencer (Perkin Elner Inc.). The base
sequefFeeR habpligttat@snSEQMPANG ehe) i S shown in the
sequence list. (Determ nation of Whol e Sequence of MIA
Gene byord NyelcsA+RER TevH que) PEee: dienomas DN cofescens
Pseudononas fl uorescens -70- KNKO8-18 was conpletely
KiNgesBed 8w hhganieaic i DNANwas extracted according to a

method described by Murray et al. (Nucl. Acids Res., 8,
.43'21, 1980). PCR was carried out with the genomic DNA
‘as a template, -and the primers synthesized above. As a
result, a DNA fragment of approximately 540bp was
.obtained, which was deduced as part of thelMT.A gene. The
PCR was carried out with TaKaRa Ex Taq (Takara Shuzo
" Co., Ltd.) as a DNA polymerase, and under reaction
conditions as instructed in the manual of TaKaRa Ex Taq.
The DNA fragment was cloned with plasmid pT7Blue
.T—Vector (Novagen). Its base sequence was determined
using ABI PRISM Dye Terminator Cycle Sequeﬁcing Ready
Reaction Xit (Perkin Elmer Inc.) and ABI 310 DNA

Sequencer (Perkin Elmer Inc.). The base sequence, labeled

as SEQ ID NO: 5, is shown in the seqguence list.
{Determination of Whole Sequence of MTA Gene by
Inverse-PCR Technique)

The genomic DNA of Pseudomonas fluorescens




enzyme EcoRl, Fbal, Ncol, or Sphl. D gestion products
thus - obtained were internolecularly cyclized by using
TADNA |igase (Takara Shuzo Co., Ltd.). Using this
cyclic conpound as a tenplate, the whole base

sequence of the MIA gene was determ ned on the

genom c DNA by the inverse-PCR technique (Nucl. Acids
Res., 16, 8186 (1988)) rgfﬁ[i ng to the partial base
'sequence information of the ™ MIA gene determ ned

above. The PCR was carried out wwth TaKaRa LA Taq
KWK &Q dufgs (dekasietehyzaliGestelt dwith underestriction
reaction conditions as instructed in the manual of
etakabe EdoRq Mbah MEobublreEphlln Diye: segrepeedicts, thus
the base sequence thus determned Is shown as SEQ ID
d¥Paired Theranmmoe@aticddesadaeheeceridodadbyy udieHabeDNA
sequence is shown as SEQID NGO 1 in the sequence
ligsse (BExtlonte 9PhHRIeparGoi.pn bfdrecoulingnt tRissntyclic
of MIA CGene Based on the base sequence thus
oeheonimédasna teayilased, tlee pwhote BagBEQefDeMe &f the
and prinmer 4 (SEQ ID NG 7) are synthesized. The -
MTiArege3e hath Nddetertancatided dhea genendor MeNfondi nghe
to the initiation condon of the MIA gene. The priner
inveadeEEOM teickmnigfded Nstch dicids Rieght 14,t 81 e 1988))
term nation condon of the MIA gene. PCR was carried

- referusigndo abeanagrphbtieaseheeqgurcoda ibfdrofation of the
- Pseudononas fluorescens KNKO8-18 obtained in Exanple
MTA gene determined above. The PCR was carried out with

TaKaRa LA Taq with GC buffer (Takara Shuzo Co., Ltd.}
under reaction conditions as instructed in the manual of
‘TaKaRa LA Taq with GC buffer. In the sequence list, the
base sequence thus determined is shown as SEQ ID NO: 2.
The amino acid sequence encoded by the base sequence is

shown as SEQ ID NO: 1 in the sequence list.

(Example 9) Preparation of recombinant Plasmid of
MTA Gene

Based on the base sequence thus aetermined in
Example 8, a primer 3 (SEQ ID NO: 6) and primer 4 (SEQ
~ ID NO: 7) are synthesized. The primer 3 had Ndel site
added at a site corresponding to the initiation condon of
‘the MTA gene. The primer 4 had EcoRI site added at a site
right after the termination condon of the MTA gene. PCR
was carried out using, as a template, the genomic DNA of

Pseudomonas fluorescens KNK08-18 obtained in Example




2, and these prinmers. Thereby, double-strand DNA with
Ndel site at the initiation condon of the MIA gene and
with ECORI site right after the term nation condon
thereof. The PCR was carried out with TaKaRa LA Tag
with GC buffer (Takara Shuzo Co., Ltd.) under
reaction conditions as instructed in the manual of
TaKaRa LA Tag with GC buffer. The DNA was di gested
with Ndel and EcoRlI, and "i‘nserted between the Ndel
recogni zing site and EcoRI recognizing site in the

Hlounsyr eRELET (i htCr T 9T &b Pf Foubl@sdird RUVDNA with
W94/ 03613). “Thereby, a reconbi nant vector pNTMIA

@1 obirai R th(EiaTPAidB) JAP@Pahaldfornel MReAO irf@r&nd
E. coli Using the reconbi nant vector pNTMIA t

W'E@RI 'élt@&qghtea&erEthéoiérrHEﬂQ%lc(rIfﬁﬁﬁﬁoﬁh‘eli@reof

ransforned, thereby obtaining a

'Fl@éopkmawadi caftied R A0& i {RNTHIRERaOLACT 2Bekwith GC
2004, the transformant E. coli HB 101 (pNTMIA) thus

obifeirneTa Wasadspastd oW Wid. fogASeirofeNotiolERMnditions
P-20238 at the International Patent O gani sm

depesdtiraroted REDthef hhe el iohatakKaRd theTal with GC
“Advanced Industrial- Sci ence and Technol ogy, whose

tadffeessThe ONadavsiokdigedtdd whigasNidelTandidaesRI, and
| baragi Prefecture, Japan (Post Code 305-8566).

iffscattpte Hd)wErpr edsé oNdE] t hecdFAigene site and EcoRI
Reconbi nant E. coli E. coli HB 101 (pNTMIA) thus

retog miednigns Beanml ehéO0downstream of a lac promoter of a
plasmid pUCNT (WO094/03613). Thereby, a recombinant
vector pNTMTA was obtained.

(Example 10) Preparation of Recombinant E. coli

Using the recombinant vector pNTMTA thus obtained
in Example 9, E. coli HB101 (Takara Shuzo Co., Ltd.) was
transformed, thereby obtaining a recombinant E. coli
HB101 (pNTMTA). On October 5, 2004, the transformant E.
coli HB101 (pNTMTA) thus obtained was deposited with
Accession No. FERM P-20238 at the International Patent
Organism Depository (IPOD} of the National Institute of
Advanced Industrial Séience ‘and Technology, whose
address is Chuodairoku 1-1-1, Higashi, Tsukuba-shi,
s Ibaragi Prefecture, Japan (Post Code 305-8566).

(Example 11) Expression of the MTA gene in

Recombinant E. coli

E. coli HB101 (pNTMTA) thus obtained in Example 10




-72- was incubated in 2 x YT medium (tryptone 1.6%
yeast extract 1.0% NaCd 0.5% pH 7.0) containing
anpicillin by 200pg/m . Then, incubated cells were

coll ected therefrom dispersed in a 100nM phosphat e
buffer (pH 7.5), and then subjected to ultrasonic

di sintegration. Thereby, a cell-free extract solution
was obtained. The cell-free;gxtract solution was

‘anal yzed in transam nase activity by the activity
measuring net hod described in Exanple 1, using

waet dnkertoaie: dinth 12ben AT - Srgyiuml i(dirynptenas 1.6%, yeast
substrates. In the cell-free extract solution of E
@olina diB100% o NEMFTA)]. 5%, tp HnFad) naget=icting bynplicilin by
was observed per I nmg of protein. (Exanple 12)

PO Ogggtrnbn TdfeiptincalbyteAt tdalés were collected therefrom,
7- Met hoxy-2- Am notetralin by Producing Method | E.
digigfe 4RI in( pNTWVDIAY M piso shhaiteeduiffe iExphplfeS10arwhshen
i noculated in 50nL of 2 x YT nedium (tryptone 1.6%
rebjecieed rtaculic 9o niNa@isinsegraniirci MhiaretgOpg/ atll-firte
7.0).in a Sakaguchi flask of 500ni, and. then

§¥g@sdt egodutimsC wers 3 adstipgnethe ddld s amdidreol | estralct
fromthe culture broth centrifugally, and dispersed

- §qlutionoiwegotarslyssd phns grars dmfihese( vty by the
containing 0.01% 2-nmercaptoethanol and 0.02nM )
vk ancpiseyphg metiped diesseibednindbgaimanle hls using
prepared was adjusted to a volune of 5m, thereby
Hrtgmregoacand dl shengybr3-pyrrolidinone as substrates.

In the cell-free extract solution of E. coli HB101 (pNTMTA),
a transaminase activity of 1U was observed per 1lmg of

protein.

(Example 12) Production of Optically _Active

7-Methoxy-2-Aminotetralin by Producing Method I

E. coli HB101 (pNTMTA) thus obtained in Example 10
was inoculated in 50mL of 2 x YT medium (tryptone 1.6%,
yeast extract 1.0%, NaCl 0.5%, ampicillin 200ug/ml, pH
7.0) in a Sakaguchi flask of 500mL, and then incubated at
28°C for 3 days. The cells were collected from the culture
broth centrifugally, and dispersed in a 0.01M potassium
phosphate buffer (pH 8.0) containing 0.01%
2-mercaptoethancl and 0.02mM pyridolxal phosphate. The
dispersion solution thus prepared was adjusted to a
volume of 5ml, thereby obtaining a céll-dispersion

solution.



solution. -73- Into a flask in which substrates, that
is, 300ng of 7-nethoxy-2-tetral one and 309. 4ng of

(S) - a- phenet hyl am ne were added i n advance, 3m of the
cell -di spersion solution, 3.7ng of pyridoxal

phosphate, and 3nL of a 1M potassi um phosphate buffer
(pH 6.8) were introduced. The whol e vol une was
adjusted to 30nL by addi ng, ei oni zed wat er therein.
This was reacted at 30C for” 24 hours with stirring.
After the reaction is con‘pl et ed,

7- Methppy/ -2 - AHLROY A Kxﬁiﬂdh@@ﬁsl@f@%e@h'aﬁ i$ h%OOmg of
reaction m xture was anal yzed by HPLC with the

TonRdithins deserahade bel ow. Jhigs showvehhadmg of
7-met hoxy-2-am notetralin was produced with a

()neepBicaie fHafie Ain 85% e r@ané d deflath aa dPhne)f BIHI adf Qhe
and optical purity of 96.7%e.e. [Analysis Conditions

o 11 Hi il p Segiloat mastetiloirfui 31, 76 ogat gtﬂi)@xél hosphate,
<Quantitative Anal ysis> Col ulgngr Coslrgmm I BB P

dhdcdmall Tesquel MicpdtLasiver Bawmeaslsum@r (pH 6.8)
phosphat e buffer (pH 2. 5)/acet onitrilel/ methanol =

we e lir thy daot edie )T e owhisde evo Dugh arivt s nad et eed iten:30mL
254nm <Optical Purity Anal ysis>

by adding deionized water therein. This was reacted at
30°C for 24 hours with stirring. After the reaction is
completed, 7-methoxy-2-aminotetralin thus‘produced in
the reaction mixture was analyzed by HPLC with the
conditions  described below. This showed that
7-methoxy-2-aminotetralin was 'pfdduced with a
conversion rate of 85%, and it had a (S) configuration and
bptical purity of 96.7% e.e.

[Analysis Conditions_ of High—Performance Liquid
Chromatography]

<Quantitative Analysis>

Column: Cosmosil 5C8-MS (Nacal-ai Tesque Inc.)

Carrier: 30mM  potassium  phosphate buffer (pH
2.5)/acetonitrile/methanol = 4/1/1 (by volume)

~ Flow Rate: 0.9 mL/min

Detection: 254nm

<Optical Purity Analysis>

Column: Crownpak' CR(+) (Daicel Chemical Industries,

Ltd.)




Col um: Crownpak CR(+) (Daicel Chem cal |ndustries,
Ltd.) -74- Carrier: perchloric acid aqueous sol ution
(pH 1.5)/methanol = 85/15 (by volune) Flow Rate: 0.9
nm./mn Detection: 220nm Col um Tenperature: 47C
(Exanpl e 131 Production of Optically Active

1- benzyl - 3- Ami nopyrrolidine by Producing Method I In
the same manner as in Example 12, a cell-dispersion
solution was prepared. Into a flask in which
substrates, that is, 900ng of
Capdezy! - 3p|@!‘bh¢brﬂ:t nongcahd 928wruef solution  (pH
(S) - a- phenet hyl am ne were added 1 n advance, 3ml of the
1Q6I)/ndeslp@hsallon S ubi oy vdlargedf pyri doxal

phosphate, and 3nL of a 1M potassi um phosphate buffer
Kiph R8BYe: 0epemilntmiduced. The whol e vol une was ‘
adjusted to 30nL by addi ng dei oni zed wat er therein.
Détectias: r2a0ted at  30C for 16 hours with stirring.
After the reaction is conpleted,
Gehenmzryl’l‘e&n@mmﬂmymrofl?ﬂ(lne t hus produced in the
reaction m xture was anal yzed vi a HPLC Wi th t he
' B wigally Active

1- benzyl 3- am nopyrrol i di ne vvas produced with a

- Armatig o plithin eatwy Prodancing $ethod 1

.conflguratlon . L
In the same manner as in Example 12, a

cell-dispersion solution was prepared. Into a flask in
which substrates, that is, 900mg of
1-benzyl-3-pyrrolidinone and 8928.2mg  of
{S)-o-phenethylamine were added in advance, 3ml of the.
céll-dispersion solution, 3.7mg of pyridoxal phosphate,
and 3mL of a 1M potassium phosphate buffer (pH 6.8)
were inltroduced. The whole volume was adjusted to 30mL
by adding deionized water therein. This was reacted at
30°C for 16 hours with stirring. After the reaction is
completed, l—benzyl—S—amindpyrrolidine thus produced in
‘t_he reaction mixture was analyzed via HPLC with the
conditions described below. This' showed that
1-benzyl-3-aminopyrrolidine  was prodﬁced with a
conversion rate of 75.1%, and it had a (S) configuration
and optical purity of 79.2% e.e. |

[High-Performance 'Liquid Chromatography Analysis

Conditions]




and optical purity of 79.2%e.e. [Hi gh-Performance

Li qui d Chr omat ography Analysis Conditions] -75-
<Quantitative Analysis> Colum: Finepak SIL C18-T
(JASCO Corp.) Carrier: Distilled Water

1260nL/ Acetonitrile 740n./ KH2PO4 | Og/ SDS
2.889(pH3.6) Flow Rate: InL/mn Detection: 254nm

Col utm Tenperature: 40C <Opgical Purity Anal ysis>
After basified with sodium carbonate of an

appropriate amount and derivatized with Z-chloride,
thiapddativg Amrdysswas anal yzed with the fol | ow ng
condi tions. Columm: Chiralcel OD-H (Daicel Chem cal

| ndusErdlegnn: | Fingpakr pler€18-T (JASCO Corp.)

hexane/ i sopropyl al cohol =90/ 10 (by volune) _Fl ow Rate:
1. onLGamiee: etistihed WaterchReRimterbes taniteile ddmL/
tenperature (Exanple 14) Production of Optically
Active 1-PhekH2BOBUtY8ARING By8Petotd&-By Method | In

the s ' nner as _i ample 12, a
ﬁ?gw ate: 1mL I‘Il%i’(l P

Detection: 254nm
Colurﬁn Temperature: 40°C
| <Optical Purity Analysis>

After basified with sodium carbonate of an
appropriate amount and derivatized with Z-chloride, the
reaction mixture was analyzed with the following
conditions.
| Column: Chiralcel OD~H (Daicel Chemical Industriés,
Ltd.)

Carrier: hexane/isopropylalcohol=90/10 (by volume)

Flow Rate: 1.0mL/min
Detection: 254nm
Column Temperature: room -temperature

{(Example 14} Production of Optically Active

-1-Phenvl-3-Butylamine by Prbducing Method 1

In the same manner as in Example 12, a
~cell-dispersion solution was prepared. Into a'ﬂask in
which substrates, that . is, 504.6mg of
1-phenyl-3-butanone and 618.8mg of

(S)-a-phenethylamine were added in édvance, 3ml of the




cel |l -di spersion solution was prepared. Into a flask in
whi ch substrates, that . is, 504.6ng of

1- phenyl - 3- but anone and 618. 8ng of

(S) - a- phenet hyl am ne were added i n advance, 3m of the
-76- cell-dispersion solution, 3.7ng of pyridoxa
phosphate, and 3nL of a 1M potassi um phosphate buffer
(pH 6.8) were introduced. 7Ehe whol e vol ume was
adjusted to 30nL by addi ng. dei oni zed wat er therein.
This was reacted at A 30C for 16 hours with stirrin
cafll-stisparsienctsoitien,cehpimegeef pyridoxal phosphate,
1-£henyl-3-butylanine thus produced,(in the eacti on
am

Xt BreLlved &nal Mz G20 s $IRETeNReP PAEr | JaHeThdPély 6-8)
s SR RSB S HR A S S
configuration and.optical purity. of 95,8% e.e.
bpri g dpeer steremdecdy ivgarer Cﬁuli‘%ﬁ%’_trbgr Ky Waa ygacted at
SR el LGS e 5 R Sl e
IREILERS, DY L B R ASRhel Lo BELANR T the
ré%@?wé%&ﬁﬂ%agrgsgﬁrﬁg@ggéanAE & rr?g%irféreddé’\é(t:lqbed
below. This showed that 1l-phenyl-3-butylamine was
produced with a conversion rate of 68%, and it had a (S)

configuration and optical purity of 95.8% e.e.
[High-Performance  Liquid Chromatography Analysis
Conditions} 7
'<Quantitatlive Analysis>
Clolumn: Cosmosil 5C8-MS (Nacalai Tesque Inc.)
Carrier: 30mM potassium phosphate buffer (pH
2.5)/acetonitrile/methanol = 4/1/1 (by volume)
Flow Rate: 0.9 mL/min
Detection: 254nm
<QOptical Purity Analysis>

After basified with sodium carbonate of an
appropriate amount and derivatized with acetic 'anhydride,
the ‘reaction mixture was 'analyz'ed with the following
conditions. | |

Column: Chiralcel OJ-H {Daicel Chemical Industries,

Ltd.)



appropriate anmount and derivatized wth acetic
anhydride, the reaction m xture was anal yzed with the
following conditions. Colum: Chiralcel QJ-H (Daicel
Chem cal Industries, Ltd.) -77- Carrier:

hexane/ et hanol =95/5 (by volune) Flow Rate: 1.0Or/mn
Det ecti on: 220nm Col unm Tenperature: room tenperature
(Exanpl e 15) Production of tically Active

7- Met hoxy- 2- Ami notetral i n‘E%Produci ng Method Il In
the same manner as in Exanple 12, a cell-dispersion
sol ut : r.ed. 4l ly &s kg4 '

ubsts S EFRALTEL RO B2y o tihe)

7- net -2z all RO i, and 62 of ruvic acid
ﬂgfé%elgaeya ROBEA L, bl 1 my of py

wer e I'n advance, 3m of the cell-dispersion

sol utg iL2Moef, pyri doxal phosphate, and |l of a
1M po?gg%?ﬂr% g%osp?hate buffer (pH 7.0) were

i nt r Qeypethn EMPfureQ! HBm'REndfkHatedet 0 | Ol by.
addi ng deﬁ})%i zed%\/\lj'caijt eru t herein. '?ﬁllgs was fr:eact ed at

30C fgixLhd1eursiwit h piddnetigh Alder OhgiégRet | OActsre
conpleted, tThe reaction mxture was analyzed 1n the

Bae tABRRED -ASni Aokl b¥2Prd8usiskonest HA@1I]
-methoxy-2-am notetralin was produced with a

survijal tée 8hndd% nadfnielr hats a {1Ix) Esenhipder atlinn a
and optical purity of 100% e. e.

cell-dispersion solution was prepared. Into a flask in

which substrates, that is, 100mg of racemic
7—mcthoxy—2—aminqtetralin and 62mg of pyruvic acid were
added in advance, 3ml of the cell-dispersion solution,
1.2mg of pyridoxal phosphate, and 1mL of a 1M potassium
phosphate buffer (pH 7.0} were introduced. The whole
volume was adjusted to 10mL by adding deionized water
therein. This was reacted at 30°C for 21 hours with
stirring. After the reaction is completed, the reaction
mixture was analyzed in the same manner as in Example
12. This showed that 7-methoxy-2-aminotetralin was
produced with a survival rate of 44%, and it had a (R)

configuration and optical purity of 100% e.e.

(Example 16) Production of  Optically Active '

2-Aminoheptane by Producing Method I

E. coli HB101 (pNTMTA) thus obtained in Example 10

“was inoculated in 50mL 2 x YT medium {tryptone 1.6%,

yeast extract 1.0%, NaCl 0.5%, pH 7.0) in a Sakaguchi




(Exanpl e 16) Production of Optically Active

2- Am nohept ane by Producing Method | E. coli HB 101
(pNTMTA) thus obtained in Exanple 10 was inocul at ed
in 50m 2 x YT nmedium (tryptone 1.6% yeast extract
1.0% NaCl 0.5% pH 7.0) in a Sakaguchi -78- flask of
500nL, and then incubated at 28C for 3 days. The
cells were collected fromtgg culture broth
centrifugally, and di spersed®i'n a 0.01M pot assi um
phosphate buffer (pH 8.0) containing 0.01%

2ra8u CePteO han0laeddtRe B2 cR 4 80X ah t PP8sEehabe. 3ThRys.
di spersion solution thus prepared was adjusted to a

- Teldimec@fisSmiy et dier ebyle@ed Ni NGA calle di 6Q8H$FON broth
solution. Into a flask in which substrates, that is,

Egﬂﬂfﬁif@fgaﬂ%rhep&ﬁﬂpn@iéﬁ@rgéa lqg ofa 0.01M potassium
(S)-a-phene ﬁyl arnine were added in advance, 3m of

e Sshhtéi speywifer sol(gH on, 8. D)7ny ednpsxindoxal 0.01%
ghos%ﬁate, and 3nL of a(@tlHM pot ass)i um phosphgfgé buf f er ’

Cphh &r & pve¢ thhnbl agided. OZreMhpY eidoyRhlFhse@phate. The
adj ust edpto 30nmL by addi ng dei oni zed water therein.

dbspeveiomn eanilertiah AdGisorpadphoutls wiatsh adjiistédg.to a
After the reaction is conpleted, 2nL of the reaction
woktme wab ndmdd wilidr A0Pplodftadithgodaumcehl diieypiedsion
aqueous sol ution. Then, extraction was carried out
ebthtibm. of tert-butyl methyl ether, thereby obtaining
Into a flask in which substrates, that is, 600mg of
2-heptanone and 955.1mg of (S)-a-phenethylamine were
added in advance, 3ml of the cell-dispersion solution,
3.7mg of pyridoﬁal phosphate, and SmL of a 1M potassium
phosphate buffer (pH 6.8) were.introduced. The whole
volume was adjusted to 30mL by adding deionized water
therein. This was reacted at 30°C for 16 hours with
stirring. After the reaction is completed, 2mL of the
reaction mixture was mixed with 200uL of 40% sodium
hydroxide aqueous solﬁtion. Then, extraction was carried
out with 4mL of tert-butylmethylether, thereby obtaining
an extraction solution, which was then analyzed in the
following manner. This showed that 2-aminoheptane was
produced with a conversion rate of 47%, and it had a (S)
configuration and optical purity of 98.8% e.e.

[Gas Chromatography Analysis Conditions]

<Quantitative Analysis>



an extraction solution, which was then analyzed in the
follow ng manner. This showed that 2-am noheptane was
produced with a conversion rate of 47% and it had a
(8) configuration and optical purity of 98.8%e.e.

[ Gas Chronmat ography Anal ysis Conditi ons]

<Quantitative Analysis> -79- Colum: Rtx-5 Am ne 30m x
0. 25mm ( RESTEK Corp.) Col Tenperature: 150C

I njector Tenperature: 250C tector Tenperature: 250C
Carrier Gas: He Detection: FID [H gh-Performnce

t | $5 e
dE’urlifrﬁ“Ana y3|§glr1 terﬁgg |§é§j W tﬁkgosé?ﬁ]lrﬁgg ate
bcand derivatized with
d| n| tr obenzgﬁirljaac&ﬁleanpyb ¢

oride, the reaction m xture was

g conditions. Col um:
I@?F%ﬁ%i&%&bﬁ&%i%S&% cal Industries, Ltd.)

I%Eéd:ﬁfr 'ﬁ%@ﬁ?@?é@h?@mﬁg@‘fcl (by vol ume) Fl ow Rat e:
/mn Detection: 240nm _

Carrler Gas: He

Detection: FID

[High-Performance Liquid Chromatography Analysis

Conditions]

<Optical Purity Analysis>

After basified with sodium carbonate of an
appropriate amount and derivatized with dinitrobenzoyl
chloride, the reaétion mixture was analyzed with the
fbllowing conditions.

Column: Chiralpak AD-H (Daicel Chemical Industries,
Ltd.)

Carrier: hexane/ethanol=9/1 (by volume)

Flow Rate: 1.0mL/min

Detection: 240nm

Column Temperature: 35 °C

(Example. 17) Production of Optically Active

1-Boc-3-Aminopyrrolidine by Producing Method 1

In the same manner as in Example 16, a

cell-dispersion solution was prepared. Into a flask in

which substrates, that is, 900mg of 1-Boc-3-pyrrolidinone

and 883mg of (S)-a-phenethylamine were added in




ﬁ

Col um Tenperature: 35 C (Exanple 17) Production of
Optically Active 1-Boc-3-Am nopyrrolidine by
Producing Method | In the sane manner as in Exanple

16, a cell-dispersion solution was prepared. Into a
flask in which substrates, that is, 900ng of

1- Boc-3-pyrrolidinone and 883ng of

(S) - a- phenet hyl am ne were_ ed in -80- advance, 3m

of the cell-dispersion solution, 3.7ng of pyridoxal
phosphate, and 3nL of a 1M potassi um phosphate buffer
ddrhficd) Bane bifit thduasdl-divperdsibe solutienyas3.7mg of
adjusted to 30nL by addi ng deioni zed water therein.
pndisl oseesl r @dod ephatte 30Gufidr 8ohbhurefwiah M rrpotassium
After the reaction is conpleted, O IlnL of the reaction
ph &t pha twasbatfead (W@ h G&pL vod ret 090 wodd uoedy dMixe derhole
aqueous sol ution. Then, extraction was carried out
witltiimel masfadihytedcts ad@mk heyeby ditgniddiogiand water
extraction solution, which was then analyzed in the

 thoilegwi. ifh burwias . reaidies] sito904Ct bar 8 hours with stirring.

1-Boc- 3-ami nopyrrolidine was produced wth a
Aldgvertbieconreatidonf #%ompletedhad.dngb) of the reaction
configuration and optical purity of 99.4%e.e. [Gas
TOhE Bae oyraephpizad] yweitd Lt pé néP Y% <egshitimahiygyoxide
Anal ysi s> Colum: Rtx-5 Am ne 30m x 0.25mm ( RESTEK
aspipops collirriomrenpbes,uegtrastion was carrled out with

1ml of ethyl acetate, thereby obtaining an extraction

- solution, which was then analyzed in the following manner.

This showed that’ 1-Boc-3-aminopyrrolidine was prod'uced
with a conversion rate of 82%, and ‘it had a (S)

configuration and optical purity of 99.4% e.e.

[{Gas Chromatogréphy Analysis Conditions]

<Quantitative Analysis>

Column: Rtx-5 Amine 30m x 0.25mm (RESTEK Corp.)

Column Temperature: 150°C

Injector Temperature: 250°C

Detector Temperature: 250°C

Carfier Gas: He

Detection: FID

[High-Performance Liquid Chromatography Analysis
Conditions] |

<Optical Purity Analysis>

After basified with sodium carbonate of an



I njector Tenperature: 250C Detector Tenperature: 250C
Carrier Gas: He Detection: FID [H gh-Perfornmance

Li qui d Chromat ography Anal ysis Conditions] <Opti cal
Purity Analysis> After basified with sodi um carbonate

of an 81- appropriate anpunt and derivatized with

di ni trobenzoyl <chloride, the reaction m xture was

anal yzed with the followmngjconditions. Colum:

Chiral pak AD-H (Daicel Chem cal Industries, Ltd.)
Carrier: hexanel/ et hanol =75/25 (by volune) with 0.1%
ap@riepiraatee amhowrRatando damivatize Deweth i dinigtremzoy]
Col unn Tenperature: 40 C (Exanple 18) Production of
chlovisla,y teei veacti®ocmininopivpes i dimelytaedPr vdtki ndue
Method | In the same manner as in Exanple 16, a
Béllpwdﬂgpéﬂﬁddﬁlcﬁ%)'@uti on was prepared. Into a flask in
whi ch substrates, that is, 900ng of )

1- Bo&awnger CiinetpakaAd 4 1(Rpistel Chemical Industries,

£%-)a- phenet hyl am ne were added in

Carrier: hexane/ethanol=75/25 (by volume) with
0.1% diethylamine |

Flow Rate: 0.7mL/min

Detection: 240nm

Column Temperature: 40 °C

(Examp_le' 18) Production __of Optically Active

| I-Boc—S—Aminopiperidi‘ne by Producing Method I

In the same manner as in Example 16, a
cell-dispersion solution was prepared. Into a flask in
which substrates, that is, QOOmg of 1-Boc-3-piperidinone
and 821mg of (S)-a-phenethylamine were added in
advance, 3ml of.the cell-dispersion solution, 3.7mg of
pyridoxal phosphate, and 3mL of a 1M potassium
- phosphate buffer (pH 6.8) were introduced. The whole
volume was adjusted to 30mL by adding deionized water
therein. This was reacted at 30°C for 5 hours with stirring.
After the reaction is completed, 0.2mL of the reaction
‘mixture was mixed With S0ul, of 40% sodium hydroxide
aqueous solution. Then, extraction was carried out with

ImL of ethyl acetate, thereby obtaining an  extraction




advance, 3m of the cell-dispersion solution, 3.7ng of
pyri doxal phosphate, and 3nlL of a 1M potassi um
phosphate buffer (pH 6.8) were introduced. The whol e
vol une was adj usted to 30nL by addi ng dei oni zed wat er
therein. This was reacted at 30C for 5 hours with
stirring. After the reaction is conpleted, 0.2nL of
the reaction mxture was-@®xed with 50, uL of 40%

sodi um hydr oxi de aqueous sol ution. Then, extraction
was carried out wwth |InL of ethyl acetate, thereby
sebtdi o ngv hicbxvpscth o aealyg%mn éhe &hh ewm&m%ﬁer.
anal yzed in the foll owi ng manner Thi.s showed t ha
Thisoslerweichd@iader] ﬁ%—ﬁmmw@m}@éal dijngnwas produced
conversion rate ,of 83% and_it

VeidBe | Gur é’tqu‘fﬁ%‘ﬁenoptr?éﬁl hr |§§/°9°of @g‘gi) 944 e R2d[ @s (5)
Chr gmat o raphy sis Conditiaq antitative
CMlaﬁlghhr e31eB| @ Rﬁ@&s‘ RHTAEY é’cf?ﬁ%%g%rﬁﬁ( RESTEK

Corp Col um Te u [,0j ect r Tenperature:
81%‘?%&‘6?%" Er p@ﬁgsngg@ud r Gas: He

tecti.on h Perf or mance Li qU| d Chr omat ogr aphy
<ﬁ§l%ﬁ1§at’€§ngﬂ{? P7<optical Purity Analysis>

Column: Rtx-5 Amine 30m x 0.25mm (RESTEK Corp.)

Column Temperature: 150°C

Injector Temperature: 250°C
Detector Temperature: 250°C

Carrier Gas: He

" Detection: FID

[High-Performance Liquid Chromatography Analysis
Conditions] .
<Optical Purity Analysis>

After basified with sodium carbonate of an
appropriate arﬁount and derivatized with dinitrobenzoyl
chloride, the reaction mixture was analyzed with the
following conditions.

Column: Chiralpak AD-H (Daicel Chemical Industries,
Ltd.)

Carrier: hexane/ethanol=75/25 (by volume) with

0.1% diethylamine
Flow Rate: 0.7mL/min

Detection: 240nm



After basified with sodium carbonate of an

appropriate anount and derivatized wi th dinitrobenzoyl

chloride, the reaction m xture was analyzed with the

foll owi ng conditions. Colum: Chiral pak AD-H (Dai cel

Chenical Industries, . Ltd.) Carrier:

hexane/ et hanol =75/ 25 (by- volune) with 0.1%

di et hylam ne Flow Rate: 0.7nL/m n Detection: 240nm
.-83- Colum Tenperature: -48€ -84- CLAIMS 1. An

ami not r ansf erase havi'ng: phy5| cal "and cheni cal

properties (1) .ef t he

am no Péﬂ%é%@@%%f%ﬁ‘&%sd@ Egm no group transfer

reaction that produces acetophenone and

1- benzyl -3-am no pyrrolidine from

1- benzyl - 3-pyrrol i di none and optically active

(S)-a-phenethylam ne; (2) substrate specificities: (a)

am no donor: the ami notransferase is active wth

(S) -a-phenet hyl am ne, but substantially inactive with

(3-al anine, taurine, putrescine, DL-ornithine, and




DL-1ysine; and (b) am no acceptor: the

am notransferase is active with pyruvic acid and

gl yoxylic acid, and (3) nol ecul ar wei ght:

approxi mately 120,000 when neasured by gel

fi.ltration, and approximately 53,000 when neasured by
SDS- pol yacryl am de gel el ectrophoresis. 2. The

am not ransferase as set fqr#ép_i n claimi1, further

havi ng physi cal and chem cal properties (4) to (6):

(4) optimumpH 7 to 9; (5) optinmumtenperature for
activity: 30C to 50C, -88LAMS(6) Thermal Stability:
after being treated with pH 7.0 and a tenperature of
30C to 40C for 30 min, the amnotransferase maintains
90% or nore of its activity that the enzynme has

bef ork. fAhe atméabteahs{Sradhdranimgptphpsicahaedashsehical
forth in claiml or 2 being obtained froma

- prepentiganiigntddBdngi ng to Pseudononas sp. 4. The

am notransferase as set forth in claiml or 2 being
obt ai{i¢deffearh: Pthadempitastfd nisfeasceriscatalyfles an amino
am notransferase as set forth in claim1 or 2 being
gisnap nexpnsberr Pracideondh &t poretvens KRkKbeplengEeERVMNd

BP-10599). o
1-benzyl-3-aminopyrrolidine from
l1-benzyl-3-pyrrolidinone and optically active

(S)-a-phenethylamine;
(2} substrate specificities:

(a) amino donor: the aminotransferase is active
with (S)—a—phen;—:thylamine, but substantially inactive with
B-alanine, taurine, putrescine, DL-ornithine, and
DL-lysine; and

(b} amino acceptor: the aminotransferase is
active with pyruvic acid and glyoxylic acid, and

(3) molecular weight: approximately 120,000 when
measured by gel filtration, and approximately 53,000
when measured by SDS-polyacrylamide - gel

electrophoresis.

2. The aminotransferase as set forth in claim 1,
further having physical and chemical properties (4) to (6):
(4) optimum pH: 7 to 9;

(S) optimum temperature for activity: 30°C to 50°C;




6. An am notransferase having the amno acid sequence
"of SEQID NGO 1 in the sequence list. 7. An

am not ransferase having an am no acid sequence, in

whi ch one or sone amino acids are deleted, replaced,
inserted, or added in the am no acid sequence of SEQ
IDNO 1 in the sequence |ist, and producing

acet ophenone and 1-benzyl -_%g)a[ri nopyrrolidine from
1-benzyl - 3-pyrrolidi none a optically active -86- (S)

- a-phenet hyl am ne. 8. DNA encodi ng an

g notransferase as set forth in any one of clains 1
to 7. 9. DNA (A) having the base sequence of SEQ ID

NO %gmrﬁ@ﬁmélesltafm&t&i: dfte@rbéBlg helengedybritdi phbl7e0
Wi th conplenmentary with the base sequence of SEQ
dfUNG  LeidpdheniseguenceadiGt tountie?f Cstfomgeot min, the
condi tions, and having an am no group transfer

A8l hvitt ¥n s £de phodlicesiracedOpheapnenand of its activity
1- benzyl - 3-am nopyrrolidine from

thdtetliy| e Bz pitte dld slibedoe catide dpebtaldeytacti ve .

(S) - a- phenet hyl am ne. 10. A vector having DNA as set
fort8. M aimiBoorafsicddse Aas ramsffortmnin adaaimdd day 2
transformation of a host cell with a vector as set

Bairtg) iobtdiaied 10from a microorganism belonging to

"Pseudomonas sp.

4. The aminotransferase as set forth in claim 1 or 2

being obtained from Pseudomonas fluorescens.

5. The aminotransferase as set forth in claim 1 or 2
being obtained from Pseudomonas fluorescens KNKO08-18

(FERM BP-103599).

6. An aminotransferase having the amino acid

sequence of SEQ ID NO:1 in the sequence list.

- 7. An a_minotraﬁsferase having an amino acid
sequence, in which one or some amino acids are deleted,
replaced, inserted, or added in the amino acid sequence of
SEQ ID NO:1 in the sequence list, and prodﬁcing
acetophenone and 1-benzyl-3-aminopyrrolidine from

| 1-benzyl-3-pyrrolidinone and optically active




12. The transformant as set forth in claim11,

wherein the host cell is Escherichia coli. 13. A

nmet hod of producing an optically active am no -87-
conmpound, the nethod conprising: reacting a carbonyl
conmpound in the presence of an am no donor with an

am notransferase as set forth in any one of clains 1
to 7, a culture product of ggseudononas fl uorescens
KNKO8- 18 ( FERM BP-10599), or a culture product of a
~transformant as set forth in claim11l or 12, the
(Bardogmly e nechpydandiroei ng represent ed by Genera

Formula (1): O P Qwhere P and Q are an substituted
or unsubstituted al kyl group, branched al kyl group,
aryl group, heteroaryl group, aryloxy group,

het efoaDN Axgngoadipg alrkemigebumn sierkexyaardsdnyorth in
group, al kenyl group, al kynyl group, cycloalkyl.
agromne afatlaimgrbue, 7or heteroaral kyl group, and may
forma ring by bonding with each other, but are
different fromeach other in chirality, the optically
active am no conmpound being represented by Genera
FormA-aD@4: -88- NH2

(A) having the base sequence of SEQ ID NO: 2 in the
sequence list; or | | |

(B) being hybridizable with DNA complementary with
the base sequénce of SEQ ID NO: 2 in the sequence list
"under stringent conditions, and having an amino group
‘transfer activity, which produces acetophenone and
1-benzyl-3-aminopyrrolidine from
1-benzyl-3-pyrrolidinone and optically - active

(S)-a-phenethylamine.
10. A vector having DNA as set forth in claim 8 or 9.

11. A transformant obtained by transformation of a

host cell with a vector as set forth in claim 10.

12. The transformant as set forth in claim_11,

wherein the host cell is Escherichia coli.

13. A method of producing an opticaily active amino



P Q(2) where P and Q are the sane as in Genera
Formula (1). 14. A nethod of producing an optically
active am no conpound, the method conpri sing:
reacting a carbonyl conpound in the presence of an
am no donor with an am notransferase as set forth in
any one of clains 1 to 7, a culture product of
Pseudononas fl uorescens KNK08-18 (FERM BP-10599), or

a culture product of a transformant as set forth in
claim1l or 12, the carbonyl conpound bei ng
cERRSeAHed HY riPePBbAl comPpmliag:i3): O R X (3) where
g1s an integer of O to 7, r is an integer of 0 to 2,

R i sreadihgt bt ebeth Ay LHpbiird eith ahe He¥dh® of an
carbon nunber of 6 to 14, heteroaryl group of carbon

AT dofndr Withl4n aimliavtraheferfée o byt fowlteinobny
6 to 14, heteroaryloxy group of carbon nunber of 4 to

dde afkepeim$91 @gpoup af ceaerhes puslerctobilPseriomonas
al koxycar bonyl group of carbon nunber of 2 to 5,

fuarebednad KKINKOSUD Sof (EBERMN BRUNBSODf, ot 0ad, culture
al kenyl group of carbon nunmber of 2 to 5, alkynyl
predpcofof ar hoanufobeiant 2stoeb focyle! oaldglim gf bupr of2,
carbon nunber of 5 to 7, nethyl group, or carboxyl

thougarkdrsyla bgtdipgamdit dreing arspbsséhtedd y General

Formula (1.):

O

(1)
P Q

where P and Q are an substituted or unsubstituted alkyl -

group, branched alkyl group, aryl group, heteroaryl group,

aryloxy group, heteroaryloxy group, alkoxy group,

alkoxycarbonyl group, alkenyl group, alkynyl. group,
cycloalkyl group, aralkyl group, or heteroaralkyl group,
and may form a ring by bonding with each other, but are
- different from each other in chirality,

the optically active amino compound being

-represe-nted by General Formula (2):




unsubstituted nethyl group, and g ? r if Ris the

met hyl group, the optically active ani no conpound
being represented by General Fornula (4): NH2 R X
(4 q where g, r, Rand X are the sanme as in General
Formula (3). 15. A nmethod of producing an optically
active amno conpound, the nethod conpri sing:
reacting an enanti omer nixigge of an ami no conpound
in the presence of an am no acceptor with an

amn _1ansferase as set forth in any one of clains 1
to 7, 2cul ture product of Pseudononas fluorescens
KNKOS§ 18 (FERM BP-10599), or a culture product of a
transjormant -90- as SE% forth in claim11l or 12, the
am npound bei ng Lresented by General Formula
NH2 (3 X (5 qr where qis an integer of 0 to
, ris an’integer of 0 to 2, R is a substituted or
unsubstituted aryl group of carbon nunber of 6 to 14,
het eroaryl group of carbon nunber of 4 '

where P and Q are the same as in General Formula (1).

14. A method of producing an optically active amino
compound, the method comprising:

reacting a carbonyl compound in the presence of an
amino donor with an aminotransferase as set forth in any
one of claims 1 to 7, a culture product of Pseudomonas
fluorescens KNK08-18 (FERM BP-10599), or a culture
product of a transformant as set forth iﬁ claim 11 or 12,
the carbonyl cémpound being represented by General

Formula (3):

“where q is an integer of 0 to 7, r is an integer of O to 2, R
is a substituted or unsubstituted aryl group of carbon
" number of 6 to 14, heteroaryl group of carbon number of 4
té 14, aryloxy group of carbon number of 6 to .14,

heteroaryloxy group of carbon number of 4 to 14, alkoxy



| #@Eg%f Luk-ed H%ib@

to 14, aryloxy group of carbon nunber of 6 to 14,

het eroaryl oxy group of carbon nunber of 4, to 14,

al koxy group of carbon number of 1 to 5,

al koxycar bonyl group of carbon nunber of 2 to 5,
branched al kyl group of carbon nunber of 3 to 5,

al kenyl group of carbon nunber of 2 to 5, alkynyl
group of carbon nunber of 2 cycl oal kyl  group of
carbon nunber of 5 to 7, group, or carboxyl
group, X is a hydrogen aton1or a substituted or

&% Ga ko éérﬁoh 1t foup of

I roup e o) tlcalﬂy acti ve a no co

c?gﬁ‘tggn hEAREY %nt)?dg b, GeNeJaln F108 AU BB ko - ofl\laarlgon

where ¢, r, R and X are the same as in

ﬁ?ﬁﬂ%ék 59%"%&5 (a@eﬂa_@ §¥B%ﬂ7%1fhégr9§n3%tu1frﬂfélh dfn2 to

ai m 14 or wherein X isa hydrogen atomand r is

3, Y1k& Qﬁ%‘.{ﬁ' of FOAPHbAC {dmB&x (&) 2 kb STheymbaoryl

as set for n any one of clainms 14 to 16, Whér ei n
b@?n%ﬁlciﬁwﬂl aPubdbet0 of6)s B i 7,ammathly]l @rewp, or
sSu

ituted with at | east one substituent, which is
SRHE6%9Y dricAp! e i@y aup yedsd &t i 4 8f oz hakogsstithosd or
unsubstituted methyl group, and q = r if R is the methyl
group,

the optically active amino compound being

represented by General Formula (4):

where g, r, R and X are the same as in General Formula

(3).

15. A method of producing an optically active amino
compound, the method comprising:

reacting an enantiomer mixture of an amino
compound in the presence of an amino acceptor with an
aminotransferase as set forth in any one of claims 1 to 7,
a cﬁlture product of Pseudomonas fluorescens KNK08-18

(FERM BP-10599), or a culture product of a transformant




hal ogenat ed or non- hal ogenated al kyl group of carbon
nunber of 1 to 3, nitro group, hydroxyl group, nethoxy
group, cyano group, and trifluoromethyl group. 18. The
nmet hod as set forth in any one of clains 14 to 16,
wherein in General Fornmulae (3) to (6), Ris a group
sel ected fromthe group consisting of a nethyl group,
nmet hoxy group, phenyl groqu)g-chlorophenyl group
3-chl orophenyl group, 4-chlorophenyl group,
2- hydr oxyphenyl group, 3-hydroxyphenyl group, -92-
4s hyer Gxyihdny clgiraup.l 3rneRhottydphanyhogeomppound being
3- met hoxyphenyl group, 4-nethoxyphenyl group,
eprédd g dret [yt pbeay IF@rmuda @&G)trifl uoronet hyl phenyl
group, 4-trifluoronethyl phenyl group, pyridyl group,
and pyrazinyl group. 19. A nethod of producing an
optically active am no conpound, the nethod
conprising: reacting a carbonyl conpound in the
presence am no donor with an ami notransferase
as set for 2 any one of clains 1 to 7, a culture
product of {Pseudonpnas fl uorescens KNK08-18 (FERM

or a cul tyre prgg ct of a transformant as

[ [ 12"/ the carbonyl conpound
bei n dby General Formula (7): m

where g is an integer of O to 7, r is an integer of 0to2, R
is a substituted or unsubstituted aryl group of carbon
number of 6 to 14, heteroaryl group of carbon number of 4
to 14, aryloxy group of carbon number of 6 to 14,
heteroaryloxy group of carbon number of 4 to 14, alkoxy
group of carbon number of 1 to 5, alkoxycarbonyl group of
carbon number of 2 to 5, branched alkyl group of carbon
number of 3 to 5, alkenyl group of carbon number of 2 to
5, alkynyl group of carbon number of 2 to 5, cycloalkyl
group of carbon .number of 5 to 7, methyl group, or
carboxyl group, X is a hydrogen atom or a substituted or
unsubstituted methyl group, and q =z r if R is the methyl
group, |
the optically active anﬁno compound being

represented by General Formula (6):




A O(7) )n where mis an integer of O to 3, nis an
integer of 2 to 4 (wheren >m, and thering Ais a
substituted or wunsubstituted benzene ring, the
optically active am no conpound being represented by
General Fornmula (8): -93- MAI-~-NH2 (8) n ~ )n where
m n, and the ring A are the sane as in General
Formula (7). 20. A nmethod._afy producing an optically
active am no conpound, the nethod conpri sing:
reacting nanti omer m xture of an am no conpound
in the pr e of an am no acceptor with an

ami notransferase as set forth in any one of clains 1

7, a culture pryduct of(o655eudom)nas fl uorescens
- -1 (FERM BP-10599) , a culture product of a
tran nt §)ket forth in claim1l or 12, the

am no conpound being represented by General Formula
(9): m A NH2 (9)

where ¢, r, R and X are the same as in General Formula

().

16. The method as set forth in claim 14 or 15,
wherein X is a hydrogen atom and r is 1 or 2 in General

Formulae (3) to (6).

17. The method as set forth in any one of claims 14
to 16, wherein in General Formulae (3) to (6), R is an aryl
group subsﬁituted with at least one substituent, which is
selected from the group consisting of a halogen atom,
halogenated. or non-halogenated alkyl group of carbon
number of 1 to 3, nitro group, hydroxyl group, methoxy

group, cyano group, and trifluoromethyl group.

18. The method as set forth in any one of claims 14

to 16, wherein in General Formulae (3) to (6), Ris a group'

selected from the group consisting of a methyl group,
methoxy group, phenyl group, 2-chlorophenyl group,
3-chlorophenyl - group, 4-chlorophenyl group,

2-hydroxyphenyl group, 3-hydroxyphenyl group,




n where mis an integer of 0 to 3, n is-an integer of
2to4d4 (wheren >n, and the ring Ais a substituted
or unsubstituted benzene ring, -94- the optically
active am no conpound being represented by CGenera
Formula (10): m A uu"INH2 (10) )n where m n, and

the ring A are the sane as in General Fornula (9).

21. The method as set fortB2in claim19 or 20,

wherein in General Formulae (7) to (10), the ring Ais
substituted with a substituent that is selected from
4k deperphesddi st i 8§0UP-a hydrByadhexorherailogengroup,
atom_ hydroxyl_ group, cyano group, nitr%_ roup, .
Smeihogvehry!  caB8Mhunbef -Breth 9y Bl group,
hal pgenat ed or _ non- hal ogenat ed kyl..group of, carbon
%ﬁﬁgiwoaprqe%y@?hglzy?mgrﬁytmodai—styré@?lqr&mﬁthﬁaﬁfnyl
one of cl aj 19 to Zf, wherein mis 1 and.nis 2 in
ZEOAHR a4 BB L8 ot h Y IRh 625Y | 853UPThRY A Kb BERUBerand
forth in claim19, wherein the carbonyl conpound

B BENtEPBY - General - Formula (7) is 1-tetral one,

2-tetral one, 5-nethoxy-2-tetralone, 6

19. A method of producing an optically active amino
compound, the method comprising:

reacting a carbonyl compound in the presénce of an
amino donor with an aminotransferase as set forth in any
one of claims 1 to 7, a culture product of Pseudomonas
h ﬂuorescens KNK08-18 (FERM BP-10599), or a culture
product of a transformant as set forth in claim 11 or 12,
the carbonyl compound being represented by General

_ Formula (7):

)m
o @
yn

where m is an integer of O to 3, n is an integer of 2 to 4
(where n > m), and the ring A is a substituted or
unsubstituted benzene ring,

the optically active amino compound being

représented by General Formula (8):




-95- net hoxy-2-tetral one, 7-nethoxy-2-tetral one, or

8- net hoxy-2-tetral one. 24. The nethod as set forth in

clai m 20, wherein the am no conpound represented by

General Formula (9) is 1l-amino tetralin,

2-am notetralin, 5-nmethoxy-2-amnotetralin,

6- net hoxy-2-am notetralin, 7-methoxy-2-amnotetralin,

or 8-nethoxy-2-aminotetralin, 25. A nethod of

produci ng an optically actie~am no compound, the

met hod conprising: reacting a carbonyl conmpound in the

pr egene )qnno donor with an am notransferase

fl one of clains 1 to 7, a culture

JJImee ?ns KNK08- 18 ( FERM
}dﬂbduzg of a transformant as

clLg{m1l or 12, the carbonyl conpound

: ted Iby General Fornula (11): -96- N RS

where j and k are independently an integer of 1 to 3

(where k j), Rs is a hydrogen atom aryl group of

.carbon nunber of 6 to 14, heteroaryl group of carbon

AHHe Al 4, d8dl4heakkyl ar e ehecanine agnbar Gdndral
to 6, aIRoxy group of carbon nunber of 1 to 6, acyl

-BoeHpuR{ (Tarbon

20. A method of producing an optically active amino
compound, the method comprising:

reacting an enantiomer mixture of an amino
compound in the presence of an amino acceptor with an
aminotransferase as set forth in any one of claims 1 to 7,
a culture product of Pseudomonas fluorescens KNK08-18
(FERM BP-10599), or a culture product of a transformant
as set forth in claim 11 or 12, the amino compound being

represented by General Formula (9}):

) m
NHy (9
)n

where m is an integer of 0 to 3, n is an integer of 2 to 4
{(where n > m), and the ring A is a substituted or

unsubstituted benzene ring,




nunber of 2 to 15, al koxycarbonyl group of carbon
nunber of 1 to 6, aral kyl group of carbon nunber of 7
to 15, aral kyl oxycarbonyl group of carbon nunber of 8
to 16, or a sulfonyl group substituted with an al kyl
group of carbon nunber of 1 to 6 or aryl group of
carbon nunber of 6 to 14, the optically active am no
conmpound being represented by General Formula (12):
-97- RN )k ~J (12) N R5 where j, k, and Rs are
the same as in General Fornmula (11). 26. A nethod of

produgieng aptopiligal | Ycebld veaadiime coimpidnd hebeing
nmet hod conprising: reacting an enantioner m xture of

2 r@ﬁeﬁﬁecﬁ@ﬁp@tﬁ&ﬁetdﬁ Flog nptieeqney: of an amino
acceptor wt am notransferase as set forth in any
one of clains 1 to 7, a culture product of
Pseum)nas fl escens KNKO8-18 (FERM BP-10599), or
oirﬁf a transformant as set forth in
he am no conpound being represented

WiNH,  (10)

where m, n, and the ring A are the same as in General

Formula (9).

21. The method as set forth in claim 19 or 20,
wherein in General Formulae (7) to (10), the ring A is |
substituted with a substituent that is selected from the
group consisting of a hydrogen atom, halogen atom,
.hydroxyl-group, cyano group, nitro group, alkoxy group of
carbon "‘number of 1 to 3, and halogenated or

| non-halogenated alkyl group of carbon number of 1 to 3.

22. The method as set forth in any one of claims 19
to 21, wherein m is 1 and n is 2 in General Formulae (7)

“to (10).

23. The method as set forth in claim 19, wherein the
carbonyl compound represented by General Formula {7) is

1-tetralone, 2-tetralone, S5-methoxy-2-tetralone, 6-



-98- HZN )k J X13) NI R5 where j and k are

i ndependently. an integer of 1 to 3 (where k > ), R5
is a hydrogen atom aryl group of carbon nunber of 6
to 14, heteroaryl group of carbon nunmber of 4 to 14,
al kyl group of carbon nunber of 1 to 6, alkoxy group
of carbon nunber of 1 to 6, acyl group of carbon
nunber of 2 to 15, al koxyc ESbonyl group of carbon
nunber of 1 to 6, aralkyl'gio&p of carbon nunber of 7
to 15, aral kyl oxycarbonyl group of carbon nunber of 8

he thexy-o-tatsalldaay|  gr oup- melhbixtyubede tidibran al kyl or
group of carbon nunber of 1 to 6 or aryl group of

£3hReR ek efalohd 0 14, the optically active am no
conmpound "being represented by General Fornula (14):
-99- H2N4. J (14) R5 where j, k, and R5 are the sane
as in Ceneral Formula

24. The method as set forth in claim 20, wherein the
amino compound represented by General Formula (9} is
l1-aminotetralin, - 2-aminotetralin,
5-methoxy-2-aminotetralin, 6-methoxy-2-aminotetralin,

7—methoxy—Q—aminotétralin, or 8-methoxy-2-aminotetralin.

25. A method of producing an optically active amino
compound, the method comprising:

reacting a carbonyl compound in the presence of an
amino donor with an aminotransferase as set forth in any
.one' of claims 1 to 7, a culture product of Pseudomonas
 fluorescens KNKO08-18 (FERM BP-10599), or a culture
product of a transformant as set forth in claim 11 or 12,
the carbonyl compound being represented by General

Formula (11):




(13). 27. The nethod as set forth in claim25 or 26,
wherein j is 1 and k is 1 in General Fornmulae (11) to
(14). 28. The nmethod as set forth in any one of
claims 25 to 27, wherein in CGeneral Formulae (11) to
(14), R5 is a group selected fromthe group :
consi sting of a hydrogen atom phenyl group, benzy
group, benzoyl group, benzg oxycarbonyl group,
tert-butoxycarbonyl group, nesyl group, and tosyl
g?oup. 29. The nmethod as set forth in any one of

ains 25 to 27, wherein in CGeneral Fornulae (11) to

(14 Rs jsyj@a benzyl group. 30. The nethod as set
forth i Aone of clainms 13, 100- 14, 19, and 25,
wherfei n the\, am no donor is an am ne group represented
by(€ 'ornula(gﬁg): NH2 (15) R6 R7 where R6 and
R7 \ae i gpendent I'y "8 hydrogen atom or a substituted
or uns tituted carboxyl group, straight or branched
al kyl gpoup of carbon nunmber of 1 to 10, cycl oal kyl

group off carbon nunber of 5 to 7, aral kyl group of
car bon nmber of 7 to 15, or aryl group of carbon
nunber oW 6 to 14. '

where j and k are independently an integer of 1 to 3
(where k 2 j), Rs is a hydrogen atom, aryl group of carbon
number of 6 to 14, heteroaryl group of carbon number of 4
to 14, alkyl group of carbon number of 1 to 6, alkoxy
group of carbon number of 1 to 6, acyl group of carbon
number of 2 to 15, alkoxycarbonyi group of carbon
number of 1 to 6, aralkyl group of carbon number of 7 to
| 15, aralkyloxycarbonyl group of carbon number of 8 to 16,
Cor a squﬁyl group substituted with an alkyl group of
carbon number of 1 to 6 or aryl group of carbon number of
6 to 14,

the - optically active afnino compound being

represented by General Formula (12):



31. The nethod as set forth in any one of clains 13,
14, 19, and 25, wherein R6 is an al kyl group of carbon
nunber of 1 to 6, an aral kyl group of carbon nunber of
6 to 10, or a phenyl group, and R7 is a hydrogen
atom nmethyl group, or ethyl group in General Fornula
(15). 32. The nethod as set forth in any one of clains
13, 14, 19, and 25, whereijd, the am no donor is a
compound sel ected fromthe ‘group consisting of
net hyl am ne, 2-butylam ne, 2-pentylam ne,
ylam ne, 3-heptylanm ne, n-ethylam ne,
, 101 n-butylam ne, n-anyl am ne,
i sopr opyTam )k i sobutyl am ne, al ani ne, 3-am no-1
- phenyl/but ane\ -benzyl am ne, (3-phenethyl ani ne,

and optically active isoners thereof.
as sél2§orth in any one of clainms 13,
14 19, 25, wherein the am no donor is a compound
selected om the group consisting of
(S) - a- phengt hyl am ne, 2-butylam ne, and L-al ani ne. 34.
The net hogyas set forth in any one of clainms 15, 20,
and 26, Hei n the ami no acceptor is pyruvic acid or
gl yoxylic acid. SEQUENCE LI STING <110> KANEKA
CORPORATI ON <120> NOVEL AM NOTRANSFERASE, GENE

ENCCODI NG THE SAME, AND METHODS OF USI NG THEM
where j, k, and Rs are the same as in General Formula

(11).

26. A method of producing an optically active amino
compound, the method comprising: |

reacting an enantiomer mixture of an amino
compound in the presence of an amino acceptor with an
aminotransferase as set forth in any one of claims 1 to 7,
a culture product of Pseudomonas fluorescens KNKO08-18
(FERM BP-10599), or a culture product of a transformant
as set forth in claim 11 or 12, the amino compound being

represented by General Formula (13):



<130> B040694W01 <150> JP2005-149900 <151>
2005-05-23 <160> 7 <170> Patent In version 3.1 <210>
1 <211> 454 <212> PRT <213> Pseudononas fl uorescens
<400> 1 Met Asn Ser Asn Asn Lys Ala Trp Leu Lys GQu
Hs Asn Thr Val Hs 15 10 15 Mt Met His Pro Met
Gn Asp Pro Lys Ala Leu HHs Qu Gn Arg Pro 20 25 30
Leu lie lle Gn Ser Ay Ly?rSGI_y Val H's Ile Thr Asp
Val Asp Ay 35 40 45 Arg g Phe Ile Asp Cys Gn Ay
Trp Cys Val Asn Ala Ay 50 55 60 Tyr Ay Arg
Ile Asp Ala Val Thr Arg Gn Mt u Qu

u Ala Tyr Tyr Ser Leu Phe Pro Ay Ser
Ala lie 85 90 95 Ala Leu Ser G n Lys
Ala Ala Gu Gu Gy Mt Val 100 105
Phe G’d35_eu Ay Ay Ser Asp Al a Vval

where j and k are independently an inte'ger of 1 to 3
(where k = j.), Rs is a hydrogen atom, aryl group of carbon
number of 6 to 14, heteroaryl group of carbon number of 4
-_to 14, alkyl group of carbon number of 1 to 6, alkoxy
group of carbon number of 1 to 6, acyl group of carbon
number of 2 to 15, alkoxycarbonyl group of carbon
-number of 1 to 6, aralkyl group of carbon number of‘7 to
15, aralkyloxycarbonyl group of carbon number of 8 to 16,
or a sulfonyl group substituted with an alkyl group of
carbon number of 1 to 6 or aryl group of carbon number. of
6 to 14,

| the optically active amino compound being

represented by General Formula (14):



115 120 125 Lys lie Ala Arg Gn Tyr Trp Lys Leu Qu
Ay Gn Pro Asp Lys Vval 130 135 140 Lys Phe Val Ser
Leu Tyr Asn Ay Tyr Hs Ay Leu Asn Phe Ay Ay 145
150 155 160 Met Ser Ala Cys Gy Gy Asn Ala Trio Lys
Ser Ser Tyr GQu Pro Leu 165 170 175 Met Pro Ay Phe
Phe Gn Val Qu Ser Pro Hs Leu Tyr Arg Asn Pro 180
185 190 Phe Thr Asn Asp ngbzelu GQu Lou Ala Qu lie
Cys Ala Gn Ile Lou 195 2000205 Gu Arg Gnlle Gu
t, Gn Ala Pro Gy Thr vVal Ala Ala Lou Ile 210 215
gﬁ@l\gﬁaGu Prolle Gn Ay Ala @y Ay Val |ie Val
% Ala Ser 225 230 235 240 Tyr Trp Pro Arg Lou
i N Asp Lys Tyr Asp Ile Lou Lou 245 250 -
255 life Ala p Gu Val lie Thr Ay Le6u fly Arg Ser
e G(iﬁier Arg Ay Trp Gy Val Lys Pro
Lou Lys 275 280 285 Ay Ille Ser
Ser Ay al Pro Lou Ser Ala Thr Lou Val Asn Ser
290 295 3 Arg Val Ala Arg Ala Trp Gu Arg Asp Al a
@y Phe Tht Ser Val Tyr 305 310 315 320 Met H's Gy
Tyr Thr Tyf Ser Gy Hs Pro Val Ser Cys Ala Ala Al a

5

where j, k, and Rs are the same as in General Formula

(13).

27. The method as set forth in claim 25 or 26,

wherein j is 1 and k is 1 in General Formulae (11} to (14).

28. The method as set forth in any one of claims 25
to 27, wherein in General Fo‘rmﬁlae (11) to (14), Rs is a
group selected from the group consisting of a hydrogen
atom, phenyl group, benzyi group, benzoyl group,
benzyloxycarbonyl group, tert-butoxycarbonyl group,

mesyl group, and tosyl group.
29. The method as set forth in any one of claims 25
to 27, wherein in General Formulae (11) to {14), Rs is a

benzyl group.

30. The method as set forth in any one of claims 13,




325 330 335 Lou Ala Ala lle Asp lie Val Lou Gn Gu

Asn Lou Ala GQu Asn Ala 340 345 350 Arg Val val dy
Asp Tyr Phe Lou GQu Lys Lou Lou Ile Lou Lys Asp 355
360 365 Lys His Arg Ala lie Ay Asp Val Arg Gy Lys
Gy Lou Met Lou Ala 370 375 380 Val du Lou Val Lys
GQu Arg Ala Thr Lys Au Pro Phe Ay Pro Ala 385 390
395 400 Asp Ala Tyr Pro LpynAla Ile Ser Au Ala Cys
Val Asn Asn Jy Val 405 410 415 WMet Ile Arg Thr Ile
Val Asn Lys Lou Ile He Ser Pro Pro Lou Thr 420 425
1480 Rhe dhd DB, GrheldesnVaheAspmGhe \@dnbdteidd anValmine
Lou Asp Arg Ala 435 440 445 Phe Val Ala Asn Pro Trp
g4oip f2P@es2ntedl by GHaberallFdrmbla{AH3> Pseudononas
fluorescens <400> 2 atgaacagca acaacaaagc ctggctcaaa
gagcacaaca cggtgcacat gatgcatccg 60 atgcaggatc
cgaaa Zﬂt gcacgaacag cgcccattga ttattcagtc cggtaagggc
120 gq Acatca ctgatgttga cgggecgtcge.ttcatcgatt
gccaggpcgg actatggtgo 180

| (15)
Re R7

where R¢ and Ry are independently a hydrogen atom or a
substituted or unsubstituted carboxyl group, straight or
branched alkyl group of carbon number of 1 to 10,
cycloalkyl group of carbon number of 5 to 7, aralkyl group
of carbon number of 7 to 15, or aryl group of carbon

number of 6 to 14.

31. The method as set forth in any one of claims 13,
14, 19, and 25, wherein Re is an alkyl group of carbon
number of 1 to 6, an aralkyl group of carbon number of 6
to 10, or a phenyl group, and Ry is a hydrogen atom,

methyl group, or ethyl group in General Formula (15).

32. The method as set forth in any one of claims 13,

14, 19, and 25, wherein the amino donor is a compound

selected from the group consisting of a-phenethylamine,'

2-butylamine, 2-pentylamine, 2-heptylamine,

3-heptylamine, n-ethylamine, - n-propylamine,




gt caat gccg gttacggtcg acgtgaaatc atcgacgcgg tgacccggca
gat ggaagag 240 ctggcgtact attcgttgtt tcccggcagc

accaat gcgc cggccattgc gctttcgcag 300 aagttgaccg

aggt ggcggc cgaggagggc at ggtcaagg catcgtttgg tctcggeggt
360 tcggacgccg tggagactgc gctgaaaatc gctcgt caat

act ggaagot ggaaggccag 420 cccgacaagg tcaagttcgt
ctcgttgtac aacggctatc acggqgfgaa cttcggtggc 480

at gt ccgcct gtggcggcaa cgcotggaaa agcagctacg aacccttgat
gccgggettc 540 ttccaggtcg aatcaccgca tctataccge
rdscatylidmdnegaat gat ca-agagyaaciice 600 gcdgapabelylamine,
gt gcgcagat ccttgagcgg caaatcgaaa tgcaagcgco gggcactgtc
isobuigdggeghtga tt grlegaigee, gat cchgogdngelgpbggadbutane,
tcatcgtacc cccagcctct 720 tattggccgc gcttgcgecca

eth ey brgdaa cgagtfapdamacthgiantigat, cggedehgxyldddine and
gt cat caccg gactgggtcg cagcggttcg ttgttcggtt cccgtggttg
apgetl Gasag 846 isomges difvardaft. gcct ggc aaaaggt at ¢
agcagcggtt atgtgcctct gagcgcgaca 900 ctggtcaact
cccgcgt ogc ccgggcat gg gagcgtgatg ccggtttcac ctcggtctac
960 atgcatggct acacctattc cggtcaccct gtctcttgcg
ccgctHyegdihgooggbeoat @s1620 foidntingagy vygraglagaams 13,
tctcgccgaa aacgcacggg tggttggcga ctatttcctg 1080
hgakYctagedt gas avteraiggdbgascninegdgoeat 69 gycgammpeagd
cggcaaqggg 1140 ctgatgctgg cagt cgagct ggtcaaggaa
s;gggég cca afgccgtt tBggcccggeaup00 gaoistong of
cgctggccat ttccgaggco tgtgtgaata acggagtgat gattcgtacc
(@%@-P&@@g‘%@@d@&na@@t é’agﬁ-h‘tyq@tf@gé@g @e’gg tlt-gdapinga
ccaccgagca tgtcgacgaa 1320 gtgatcgagg tgctcgaccg
cgccttcgtt gccaaccoct ggtaa 1365 <210> 3 <211> 20

<212> DNA _ <213> Artificial <220>
34. The method as set forth in any one of claims 15,

.20, and 26, wherein the amino acceptor is pyruvic acid or

glvoxylic acid.



<223> Primer 1 <220> <221> misc feature <222> (6)..
(6) <223> n represents a, t, g or c <220> <221>
msc _feature <222> (9).. (9) <223> n represents a, t,
g or ¢ <400> 3 aayacngtnc ayatgatgca 20 <210> 4
<211> 20 <232weNobA 1sRRd3> Artificial <220> <223>

110> KANEHATEORPERAT KiR20> <221> nisc_feature <222> (12).. (12)
<223> n re rese P% or c <220> <221>

<120> NWE'séMW@H}AN RASEz@E& E&@Pl [HESIANE:2 A MRTHPRS, e S STHEM
t, g or

<130> BO40694W001— :

150>  JP2005-149900
51> 2005-05-23

160> 7
<170> Patentin version 3.1

Q10> 1

211> 454

212> PRT

<213> Pseudomonas fluorescens

400> 1

Met Asn Ser Asn Asn Lys Ala Trp Leu Lys Glu His Asn Thr Vél His

1 5 ' 10 15

Met Met His Pro Met Gln Asp Pro Lys Ala Leu His Glu GIn Arg Pro
20 25 ' 30 .

Leu lle 1le Gin Ser Giy Lys Gly Val His lle Thr Asp Val Asp Gly

' 35 40 45 :

Arg Arg Phe {le Asp Cys GIn Gly Gly Leu Trp Cys Val Asn Ala Gly
- B0 55 60 :

Tyr Gly Arg Arg Glu lle tle Asp Ala Val Thr Arg Gin Met Glu Glu
.85 - 70 o 75 80
“Leu Ala Tyr Tyr Ser Leu Phe Pro Gly Ser Thr Asn Ala Pro Ala |le

85 90 ‘ 95
Ala Leu Ser Gln Lys leu Thr Glu Val Afa Ala Glu Glu Gly Met Val
100 ‘ 105 _ 110 .
~ Lys Ala Ser Phe Gly Leu Gly Gly Ser Asp Ala Val Glu fhr Ala Leu

' 115 120 ' 125

'Lys {le Ala Arg Gin Tyr Trp Lys Leu Glu Gly GIn Pro Asp Lys Val
' o 135 140

130

Lys Phe Va Ser Leu Tyr Asn Gly Tyr His Gly Leu Asn Phe Gly Gly
- 145 160 : 155 160

Met Ser Ala Cys Gly Gly Asn Ala Trp Lys Ser Ser Tyr Glu Pro Leu
‘ 165 170 - 175

'Met Pro Gly Phe Phe Gln Val Glu Ser Pro His Leu Tyr_Arg Asn Pro




<400> 4 acytgraara anccnggcat 20 <210> 5 <211> 472
<212> DNA <213> Pseudononas fluorescens <400> 5
at ccgat gca ggat ccgaaa gcactgcacg aacagcgccc attgattatt
cagtccggta 60 agggcgtaca catcactgat gttgacgggc
gtgg@ttcat cgattg %@g ggcggactaHQBZO ggt gcgt caa
tg gttac ggtcgacdgtg aaatcat cga ‘cgcggt gacc cggcagat gg
180 aagagctggc gtactattcg ttgtttcccg gcagcaccaa

Phe Thr Atsgagm@gcgem atu baghtat §1u24e Cysghlag@agt!e lgaccgaggt g

- 1geggccgagg aggé¥at ggt caaggcat®g tttggtctcg 300

gcggttcgga cgccgt ggag actgcgect ga aaat cgctcg tcaat act gg

Glu Arg GIR9¢L SBRAG: BRP A1 DPSAEGCRIAVAARA0AGARE FieCat CtCgt
710 tgtacaacgg e@{mtcacggc ctgazpttcg 420 gtggcatgtc

cgcct gt ggc ggcaacgcct ggaaaagcag ctacgaaccc tt 472

<210> 6 <211> 33 <212> 21 tificial <220
Ala lu Pepids O § N%G|V<ﬁ-t70ia2|6|%§%5g@dg'f<"gj’g€'z° Beggnacag

ccaacaacg agc 33 <210 <211> 33

Tyr Trp Pro Arg Leu Arg Gln lle Cys Asp Lys Tyr Asp lle Leu Leu
245 250 . 255
lle Ala Asp Glu Val Ile Thr Gly Leu Gly Arg Ser Gly Ser Leu Phe
_ 260 265 270
Gly Ser Arg Gly Trp Gly Val Lys Pro Asp lle Met Cys Leu Ala Lys
- 275 280 285

Gly Ile Ser Ser Gly Tyr Val Pro Leu Ser Ala Thr Leu Val Asn Ser
290 295 300

Arg Val Ala Arg Ala Trp Glu Arg Asp Ala Gly Phe Thr Ser Val Tyr
. 305 310 315 320

Met His Gly Tyr Thr Tyr Ser Gly His Pro Val Ser Cys Ala Ala Ala
: 325 330 ' 335

Leu Ala Ala lle Asp Ile Val Leu Gin Glu Asn Leu Ala Glu Asn Ala
340 345 350

Arg Val Val Gly Asp Tyr Phe Leu Glu Lys Leu Leu 1ie Leu Lyé Asp
355 360 365

Lys His Arg Ala lle Gly Asp Val Arg Gly Lys Gly Leu Met Leu Ala
370 , 375 380

Val Glu Leu Val Lys Giu Arg Ala Thr Lys Giu Pro Phe Gly Pro Ala
385 390 395 400

Asp Ala Tyr Pro Leu Ala lle Ser Glu Ala Cys Val Ash Asn Gly Val
405 410 _ 415
Met Tie Arg Thr 1le Val Asn Lys Leu lle lle Ser Pro Pro Leu Thr
420 425 - : 430
Phe Thr Thr Glu His Val Asp Glu Val lle Glu Val Leu Asp Arg Ala
435 440 445 .

Phe Val Ala Asn Pro Trp -




<212> DNA <213> Artificial <220> <223> Priner 4
<400> 7 tggtcagcga attcttacca ggggttggca acg 33

450

210> 2
<211> 1365
<212> DNA

{213> Pseudomonas fluorescens

<400> 2
atgaacagcea

o atgcaggatc

gtacacatca
gteaatgecg
. ctggeogtact
" aagttgaccg
teggacgeoy
cCCgacaage
atgtccgect
_ttccaggtcg
gcagaaatet
- goggegttga
tattggecge
gtcatcaccg
cccgacatca
| ctggtoaact
atgeatgget
gacatcgtgo
gagaagetge
ctgatectee
gécgcttatc
atcgtcaaca
gtgatcgagg
<210 3
B125 D
213> Artl
<220>

acaacaaage
cgaaagcact
cteategitga
gttaceggtce
attogttett

aggtggcgec

tggagactec

tcaagttcet
gtggeggeaa
aatcaccgea
gtecgcagat
ttgecgagee
gettgcgeea
gactgegtog
tegtecctese
ceogogtoge
acacctattc
tegcaggagaa
tgatactcaa
cagtcgaget
cgetggecat
agctgateat
tgotegacog

ficial

223> Primer 1

<2205

221> misc_feature
<222> (6).. (6)
223> n represents.a, £, gor ¢

ctggctcaaa
gecacgaacag
cgggogtogo
acgtgaaatc
tcccgécagc
cgaggagggc
gctgaaaate
ctogttetac
cgeoctggaaa
tctataccgc
cctitgageeg
gatccaggga
gatctgeogac
cagcggttce
aaaaggtate
cogggeategg
cggteaccot
tetegecgaa
gegacaaacat
getecaaggaa
ttccgagece

ctegeecgeog

gagcacaaca

cgeccatiga

ttcatcgatt

atecgacgoeg
accaatgege
atggtcaagg
gotcgtoaat
aacggetatce
agcagctacg
aaccctitea
caaatcgaaa
golggoggag
aagtatgaca
ttegttcggtt
agcageggtt
gagogtgate
gtototiges
aacgecacges
cgggccatog
agegcgacea
tgtgtgaata
ttegaccttea

cggteeacat
ttattecagic
BCCageecss
tgacceggca
cggccaftgc
catcgttieg
actggaaget
acggectgaa
aaccottgat
ccaatgatce
tgcaagegoe
toategtace
ttoctactgat
coegtggtis
atgtgectot
cegettteac
cogetgeget
tegttegcea
gegatgtgeg
aggagocgtt
acggagteat

ccaccgagea

cgeocttcgtt goccaaccocot ggtaa

gatgcatocg
cggtaaggge
actatggtec
gatggaagag
getttegoag
tetoggoget
ggaaggceag
cttegegtago
googggettic
agaggaactc
gegcactgtc
cecagecict
cgccgatgag
ggggetcaag
gagcgeogaca
cteggtetac
ggoggocate
ctatttcctg

CEgCcaagees

cggeecggea
gattcgtaéc
tgtegacgaa

60
120
180
240
300
360
420

" 480

540

600

660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1365




<220>

<4005

{221> misc_feature
Q2> ®..®
223> n represents a, t, gor ¢
400> 3
aayacnginc ayatgatgca
Q210> 4
21 20
212> DNA
213> Artificial
Q20>
223> Primer 2 .
. L2200

. 221> misc_feature
222> (12y.. (12)
<223> n represents a, t, gor ¢
<2205
221> misc_feature
222> (15).. (15) _
{223> n represents a, t, gor ¢

- <400> 4
acytgraara anccnggcgt
Q210> 5
Q1> 472
212> DNA
213> Pseudomonas fluorescens

5

atccgatgca ggatccgaaa goactgeacg

agggogtaca catcactgat gttgacgese

getgcetcaa tgocggttac ggtegacets

'aagagctggc gtactatteg ttgtttcocg

cgoagaagti gaccgaggtg goggocgagy

gogettogga cgecgtagag actgcgotea

- 'gecagocoga caaggtcaag ttegtotegt

gtggcatgtc cgectglgge ggcaacgect

<210>
211>
<212>
213

<2207
<223>

<400> .

6

33

DNA
Artificial

Primer 3

6

aacagcgocc attgattatt cagtecggta
gtegottoat bgatigccag gecggactat
aagtcatcga cgoggtgace cggoagateg
goageaccaa tEcgecgece attgcgcttt
agggcatggt caaggeateg titggtoteg
éaatcgctcg tcaatactgg aagetggaag
tegtacaacsg ctatcaoggc'ctgaacttcg

ggaaaagecag ctacgaacce tt

20

20

60
120
180
240
300
360
420
472




tggagtggceo afatgaacag ccaacaacaa agc

210>
<2115
<2
213>

220>
223>

- <400>

7

33

DNA
Artificial

Primer 4

1

tgetcagcga attottacca gegggttzgea acg

33

33



