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(57) Abstract: The present invention relates to a novel Streptococcus pyogenes strain producing an NADH oxidase, an NADH oxi-
dase derived from the strain and producing water and a gene thereof, and a method for producing the enzyme, and more specifically,
to an NADH oxidase producing water, to a nucleic molecule coding the enzyme, to a vector comprising the nucleic molecule, to a
transformant comprising the vector, and to a regeneration of a coenzyme using the NADH oxidase producing water. In addition, it
was verified that a high-priced coenzyme is regenerated and repeatedly used through a coupling reaction of an L-arabinitol dehydro -
genase producing L-rare saccharides and a novel NADH oxidase producing water, thereby economically producing L-rare sacchar-
ides. Further, a purification process can be simplified by using the NADH oxidase producing water to no longer generate byproducts
other than water.
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Stz shd 4

-a -1 0 +1 +a
82 5% (U/ml) 1.37 2.74 4.12 5.49 6.86
NAD+& = (mM) 2.5 5.0 7.5 10.0 12.5
pH 6 7 8 9 10
=5 (°C) 20 25 30 35 40
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[Table 2]
M3 |HJLAD |NAD+(m |pH R (C) (A EE (%) |G E
(UmL) M) (%)
1 4.12 7.5 8 30 76.94 76.94
2 5.49 5 9 25 63.71 65.87
3 4.12 12.5 8 30 70.74 73.07
4 2.75 5 7 25 61.39 61.01
5 2.75 10 7 25 70.36 71.04
6 2.75 5 9 35 50.00 50.52
7 5.49 10 9 25 72.04 69.33
8 5.49 10 7 35 68.87 68.53
9 4.12 7.5 8 30 76.94 76.94
100|275 5 7 35 63.33 65.03
11 |5.49 10 9 35 69.07 70.02
12 [5.49 10 7 25 62.16 62.22
13 |2.75 10 9 25 64.29 64.07
14 |4.12 7.5 8 30 76.94 76.94
15 |4.12 7.5 8 30 76.94 76.94
16 |4.12 7.5 6 30 67.52 66.37
17 [2.75 10 7 35 73.62 72.04
18 |2.75 5 9 25 52.80 52.12
19 |4.12 7.5 8 30 76.94 76.94
20 |5.49 5 9 35 71.26 69.57
21 [2.75 10 9 35 61.39 59.46
22 |4.12 7.5 8 30 76.94 76.94
23 |4.12 2.5 8 30 64.48 62.59
24 412 7.5 8 40 60.00 60.57
25 |5.49 5 7 35 69.19 70.01
26 |4.12 7.5 8 20 56.00 55.87
27 |1.37 7.5 8 30 63.32 64.04
28 |6.86 7.5 8 30 74.56 74.27




PCT/KR2013/003316

WO 2014/171570
10
29 5.49 5 7 25 59.77 60.68
30 4.12 7.5 10 30 57.38 58.97

[70]
[71]

[72]

[73]
[74]

32+ RSMS B8 LA ER 2 ALY 45} ol
@) A4 2R0M ALZEE B3 Lolg Y BEEZRE LALERZ A9

Aok 4

Bk 4 3k ) - (KCTC 3208) -9 9] 22 A4 3l+= NADH
bl g aof sl Aol Al v 8 o] L-ofepi| v E ErAga s s o] &3
AZEY AL T3y AEH A o] && A4 3l NADH
2bslE A9 FEE 6.25 Uml, L-oFebH] Y & 555 250 mM, L-oFeki| 1 &
A8l g A9 F R 4.9 U/ml, NADY %Et 82mM pH+ 8.0, &%=+
30.9°C= 243 Th A7) A std AEE wHgolA A d L-ALdEZ S
HPLColl A €FQ18}3l ) (= 8). 4 s} ¢ %_Zj o 1 A8 gh A kg A 7EE
AgtraS B 7 e om, A7 A F & W 78.4%2] H U] H3ES
HEFH AT (52 9)
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AT
AT 49] ofn| =4k M A& 7HA] = & A8k Al
NADH 43} & 4.
A 18 Sloj A, A7) & A A 8F+= NADH 4+s} 8 4+ NADH
2bsh Aol &8 A8k 3 A 54 02 3 Al $ NADH

E X sk Az ey
Al 53] Az Ay = JAASE A5 M Yste] =&
A A &= NADH A8l G 45 A 23+
1ﬂﬂﬂ1ﬂmﬂﬂl%%ﬂhﬁz%ﬂiigﬂﬂﬂﬂ
714 & Abg)tske= Uy
ﬂlﬂmﬂﬂl% Oﬂﬁz%ﬂii%ﬂ%&ﬂNmmifa
NAD+E A A 3} = W,
=& A8 Al 13 WA A 28 5 o] = ¢ 3] NADH

Absta Ao Lofebn| Y& &
LA A S 25 ALks)=
A 18 WA A 28 T o] =gk e g4 FaAE R ETelE
LALEZ 2 A8 A E.
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[Fig. 4]

100 1

80 1

40

== Conversion{%)
]

20 1

50 100 150 200 250 300
L-arabinitol (mM)

[Fig. 5]

80
76
X 72
j
ke
wn
5
z
O
(@)
5.49
9.00 4.58
pH HjLAD(U/mL)
[Fig. 6]
80
76
2 7
j
ke
wn
s 6
z
O
(@)

1.00 5.49

NAD(mM - 3.66  HjLAD(U/mL)
5.0072.74

—e— L-xylulose (mM)

PCT/KR2013/003316



WO 2014/171570 PCT/KR2013/003316
3/3
[Fig. 7]
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