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olvu] = Ak X7 (Met-Glu-His-His-His-His-His-His) & ¥ 3+3}= H- A A& 7FA] AL
o)
A

2} & 3F-6-5F= PCR AHE-S Ndel#

[AA] 4l 2]
Bacillus sp. I-5 3] CGTase EAEYA
2-1: CGTase = =A¥o] a4 A%
271 CGTase®| 284 A = FEHH o] E X7 & debd 7] 2 X $hat7] 9 8
CGT-I5-E284A-fw(A @ H % 8)9} CGT-I5-E284A-rev(A] @ T 9)5
A 2tst gl ow, 7] Zefolw = st7] 1 33 A
[3%3]

ol a4 A& AT

x-ﬂ




10

WO 2015/046848 PCT/KR2014/008806
93] ke BT
CGT-T5-F284A~fw =)0 19 |5 ~ANGCCGGTCTTCACCTTCGOCGCATGGTTCCTT-3" |8
CGT-15-E281-rev 32} o] o] |5 ~GCCGAAGGTGAAGACCGGCTT-3" 9
ATGSEQ = 2}o] 1 5'—ATCGACTTTGTAGGGT-3' 10
T7 B o]dlo] 8] stefeln] |5 -TATGCTAGTTATTGCTCAG-3' 11
[96]

[97] A7 AA e 1-29] A 23 W pBLACGTI-5ANA®] o8l %371 ATGSEQ
Zglol (A AHT 10)E AHrek o]l &2 CGT-I5-E284-rev Zgfo] &
Aubaf Zefo]lm R o] &35fo] 7] 3 200 whel PCRYH-E-& =8 5}
PCRAFE(CGT-15-E284-front) S AT A 2371 A 23 N E]
pBLACGTI-5ANd®l| th&ll 4}7] CGT-I15-E284A-fw E&lo| M & Qg Zelo|m 2
T7 terminator . &to] ™ (M AH T 11)E G o]y & o] &-3}o] 47| 37 29
b2} PCREHS-S =8 5o PCR*P%(CGT-E284A-rear)-§— AATt 7] Aozl F
PCR +H&E CGT-E284-front®} CGT-E284A-rearS 41 3L &}7] 3% 39] step 1
PCREHE-& T 35lo] + PCRAMES 2 H }%E}. o] T ¥k-3- o]l ATGSEQ
ZlolHE ek o]l 2 9} T7 terminator primerE & Wak X glo] 2
HolF &, ¥ PCR A= 3 39 step2¢]] uhe} PCR RE-g-& 35}
S-&5ho] B wlvg o] A g5k CGTase ¥ 0] 8.4, =5 Bacillus sp I-5 F-2ll CGTase 2]
284H A FF e o] E A7) 7} <dEbd A& X 3HE CGTI-5[E284A]1=
FE8ehE f A4S FH5hE PR A 8551500, 17952 Sokol
d7] PCR At& 2] 7178 9F 2.5 kbps & 21183 7] 7 PCRE] 271&
7] % 40l 71415 vl e} g},

(98] [3£4]
[99] | o w8 4] 71
1t o] WA 95T 15
N ojd 55T 30 &
1 A RED 72°C 1530 =
Bl o] & 1A wAez 7t 7 Mola
ATGSEQ = T7 ¥ o]y melo]m 9] 57}
2etA 2] H A 95T 18
od<g 55T 30 =
2 % A 72°C 15 30 =
ol g et Ao WAewm I |20 Mol E
RESES 72T 7R
[100]

[101] 7371 CGTI-5[E284A18 ¢35 3}38t= -7 AHE 3H7-3+= PCR 4H&E -8 Neol#
HindI[IZ A¢3F 3 o] & F A3 A3 a4 2 2] e pET28 wH&l v E] o}
ghol Alo) gk 2 7] A Ao 1-1¢]] whe} E. coli MC1061°]] &2 H 8 2
A 2N E pET28-CGTI-5[E284A1E 3313t A7) A1 2% ¥ g
pET28-CGTI-5[E284A]] M E] 9] A DA % E v (o] YeR AT A7)
pET28-CGTI-5[E284A] # B = 7] <1 CGTase &4 2] Al E 2] ¥H|E ¢ &
A ZLEA A 22 A Do) A A = AL R 2F -] Ndel Al §F8.A4b2] 7
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AAR o™, 2840 FFEMH o] E 27]7F depd o' X ghE o] §lom g4 9

N-Ztol] 87] 9] 714 Q1 ofn| =4k 7&71 (Met—Glu—His—His—His—His—His—His)%

¥ 3F5= CGTI-5[E284A] 5 25 33 F-4AE 7FA L )
[102]
[103] 2-2: CGTase == 1W o] &4 (CGTI-S[E284A]) A4t
[104] 7] Al 23 pET28-CGTI-5[E284A] Al 23 M E] = E. coli BL21(DE3)01] A7
A A el 129 S g w0 2 A M A7 I Fhrujo] Al A o] -
gelsto] 7] e 7 A o 5, dEASA E AEE T ﬁ%ﬁi
o= s

T- - - o

3 A A3k = 7huvpo) 2lo] SHi-E LB A Wi %] 2.5 Lol % <&3}ar 37°Ce) A
i Fate] 600 nmoll A &3 57F0.57F € W IPTGE & &5 5% 02 mME 3 71sto
20°Cell A 154 3 al < o}iiﬂ}.

[105]

[106]  2-3: &4 AA

[107]  &7]oNA A Aol 2-2001 4 Wi 3 E. coliE 4°Coll A4 7,000 x g £ 22 301k
g ste] A 2 ashalth. 471 31978 A E 5 mM CaCl7t 23 50
mM Tris-HCl €58 N (pH 8.0) .= AE 3 5 47 dEst A& =53
AT 7] 25T EAE A S 10,000 x go] 2 QR 3087
A YA s NS FH ATk A7 s S 60500l A 204K 7HE & %
10,000 x g Z 71 2 & 30%-7+ YAl H-2] 5o *J%—O“g = o}j, 7 F5H
A NS Ni-NTA 213} A2 vtE g 3o F=¢]

[108] A Z3F W pET29-CGTI-5[E284A] & & El%j%/«]ﬂ E. coli BL21(DE3)°ﬂ A
A ALE] CGTI-S5[E284A12] A A GAE Al 5.2 s
YEFH AT 7] =29 M Aol mp7 o] L, ¢ 9] 1+ 3
Wwaste] 5 2ol a, #<l 2= XJE] FTEGFASAAANNEE
Ni-NTA 218} A Z2ntE 183 2 A A CGTI-5[E284A] &4 0] 3L, &<l 32
4719 Ni-NTA 218} AA) o] dAv] & 7538 ol

[109] %= 20 YER vl2} o], 7] CGTI-5[E284A] E4(HIQ1 2)7= E A &l <}
Ni-NTA 338} A 2ntEadd A& 53] a&402 A" As &2l
A 2.1 SDS-PAGEZ}ell A 41 7] CGTI-5[E284A12] 1713 2F 76 kDa2] H-*
LR O] A7) CGTI-5[E284A]19] ofH| il AR {34 o] 24 ¥4t
AR #& YER AT

A

[‘_>|i
o&
f
S
>
E
m

- b

w
2

o
T

-

[110]

[111] [&A] o] 3]

[112]  CGTase EQEAW o] £ (CGTI-S[E284A]) ¢ 54

[113] 3L Ae|Erd e gAay

[114] 29 9y o] CGTI-5[E284A]2] Aol S22l ~Ed MASA S AE357] 9519

A CGTase?] & A "3 27121 50 mM Sodium acetate $+5-8 2 (pH6. )Oﬂ
e ARS 4% HEE HUe T Fevtdete] ARS S Z T A
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[115]
[116]
[117]

[118]

[119]

[120]
[121]
[122]

A 8 0.2 mLoll 7] AAd] 2-3¢] upe} Ao X CGTI-5[E284A18 HE 55 1

mg/ml7F H =5 H7Fe 5, 6050 A 15A13E HE-E A ZA T A7 BE-3-8 o]

mM NaOH & 91 3} )35 2 &8¢ 21 5 mM Na,CO;°l 0.02% <1 o) 35 e ¢l
Al oFS ZH2E 0.7 mLe} 0.1 mLE 71 3 Aol A 15%-7F W] 8k & 550

nmoll X FF 5% ¢S SASUTE V] S4H FEE A2 Ao EREAEH S
VEgNeR o] g5l ARH REHAoRNE AdE Mo F R AER-
%S 5438 1 ¥ 1 micromole] Ao]|ERHUAER-M S A= a4Y S 1
o2 AARardtl A7 CGTI-5[E284A1% o] &3 HE-L-S 23

AolEFrE AEY A G AEH A &t

3-2: CGTI-5[E284A]2] 71 o] 34

20mM &b E QA Z R elo]| =9l 40 mM ofA~F 2N 4HS 7] A J o] -85} o]
100 mM sodium phosphate $+%-8 9 (pH7.0)°l & g o CG -5[E284A1E
HEE 5% 05 mg/mL7t B 55 HI7Egh 5 2550 A 24A| X wEE-5F Qi T AT

HE-g- o ] §h-&-AHE-& vhel o 2 E 213 9] (thin layer Chromatography, o]}
TLO)W & E-3f vk oS 2151t} TLC A7) £ v]+= 1-butanol:acetic
acid: &= 3:1:1% AFE3FS 0, 284 nm 3] UV FA Sl A of ~2F ZRHIEE
g5k 522 A=3519T)

CGTI-5[E284A1E o] &35lo] &dup-TE QA =7 glo] =9 o}l A Z WA
HkS ol o] TLC HA AT E & 30 YER QUL A7) & 49 A= 3AHS o] &3}0]
LA g o spot A 0] AL Bi= 254 nm @] UVE] 53 ARxlolt). d<l 12
U IFEA FRgo|=o BE G| ¢l 2= o A ENILLS] FE
Folola HRl 3 45 HIFEHA] &2 blank £ o] iz, #9145
CGTI-5[E284A]& 7 7}3 ub-g-ello] ],

5 300 Wbl uhel gho), 7] CGTI-5[E284A] B8 H7H wE-E- (2 <
2)oll A of s =AIAL o] 2] o] g 7 o] = o] A H A =-S FAEHA

3-3: CGTI-5[E284A] 5l o] 4l o] pH 54

A7] A A o 2-39)) whe} Ao 2 CGTI-5[E284A12] pHE &4 & <71 93] 50
mM sodium phosphate $+5-8 < (pH 6.5), 50 mM sodium phosphate $+5 8<% (pH
7.0), 50 mM sodium phosphate $+%-8& < (pH 7.5), 50 mM sodium phosphate
9F==8-9 (pH 8.0), 50 mM NaOH-glycine 2+ < (pH 8.5), 50 mM NaOH-glycine
&N (pH.0)= A2 o] &3] 20mMe] Loh-TEL A FReto|=E

FFolAZ 40 mM of 2 HE24ES I8 A 2 519 1 mg/mLe] CGTI-5[E284A] 2
36 Al ZF25°Col Al HE-g-& X8}t Hb-5 F 8 5= 1.06% meta-phosphoric acidE
4n) -3 REF bk ek 3 4oce] Bakshglt. §EE- <& HPLC (YL9100 HPLC
system, % ¥ 7] 7])¢l] Nova-Pak C18 column(3.9x150 mm, Waters)jﬂr Ultraviolet (UV)
detectorE AFE3}9] 243 nmol| A A3 71 At E40) 1w
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[123]
[124]
[125]

[126
[127
[128
[129

[130
[131
[132
[133
[134

[135]
[136]
[137]

Ot
38

LERH Lo pH 7.591 4 pH 8.57kA] & aL =88 F138 At

3-4: CGTI-5[E284A] o] &t o] 2% 4]

7] A A o) 2-390) whel Dol CGTI-5[E284A12] &5 5418 &2l3l7] 96
50 mM sodium phosphate $+%-8 % (pH 7.5)°l] &a- U E QA F2 o]}
ol 2~z ZNIsto] 747k 20 mM, 40 mM©] | =% ] 7F ¥ CGTI-5[E284A15 2% 1
mg/mLo] ¥ =5 3} 20°C, 25°C, 30°C, 35°C, 40°Coll A 36 A {F ¥-&-5} i o}, HE-g-
A B 7] A A 3-39}F 9] 1.06% meta-phosphoric acidE- 4]
F3) 9k % 7F8Fe] HPLC (YL9100 HPLC system, % 1 7] 7])°l] Nova-Pak C18
column(3.9x150 mm, Waters)jﬂr Ultraviolet (UV) detector® -2 A 7} 25°Col A
43 580 FHlo] M S gelaglon] AnE wso) e = et

_4

—l U

[&A] o] 4]

Flo] W AE A

H 1-S- C18 SEP PAK cartridge (Waters)oﬂ Zolat T 27 A 25)e] 1)
& AL, ol e 2 Falo] e §EF S5

NG b E 57 2 A BES A A o)

G Ol EALS HTtsle] BE A E ol E S A7 3 2B

A7t A AR E a9 E B gAo] ARS8 A F eIt thA]

S =38 Sl E 9A 3] A 73

uk-goll ALEE o 528 ohu)

rf
_10
r

U

o
%1
2
I
il
o

oo 0 X o oo i
oo S o o ox 0P F

oM 2 ooff T 2

_& J{N' M o

[ A] el 5]

o) 4B e FREA

5-1: MS spectrometerE- ©]-8-¢F F- 2} 2k A

7] AA e 4o upe} d2], A A E G o] AbE S LTQ XL linear ion trap mass
spectrometer (Thermo Scientific Inc., V] =) & o]-8-3Fo] ¥-A418}9] a1, T19 #&
H]—O/\}U/] /\)ﬂEEJO]q_ H/\Jﬁljr e A~ 8 HJ/} o]_/\:[EH]/\]—o] ﬁaL_tq
o] AE T AT EAR (EAF =5004)2 7HA = b=l LAY E M+
Na+, ¥- A% = 500.4 + 23), LEFF & (M + K+, 25 = 500.4 + 39), & o] &4 2]
AT E 9 (2M + Nar, 2 =500.4 x 2+ 23) FH| 2 HE = Aok

H B0 59| ﬂ, acetic anhydride &
o

& & & A A8k

o

Silica gel chromatography & -3l o} A & 3}% %ﬁ o] AHETHE
, Ao AES FREXE (CDCI3)ON =91 F <l 91 21400 MHz using a

s =Y
1
Bruker AV-400 spectrometer) ¥4 & 53l 72 & AA 3]
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[138] 'HNMR % ¥4 A3} 5459} 5.35 ppmol| A F ) 2 o 2 52 3.6 Hz9 T
valueE 7} 4] = double peak & 2+ A1 02 Hol F 1H 4ol ¢ ]? + alpha
forme 7HA = A& &2lsSl vl BCNMR -2 541 A3 ol 2~z =l AF 3 5]
EF4 9] chemical shift7} 150.41 ppmoll A Hol= A& S8 HEQ X
o~ =W Ak 7F9] O-linkage™ ZH2F 1H ¥4 9} 3 & {4 AA=R
gelslsitt. 919 NMR 235 & 3slo] A =2 3-0O-a-D-maltosyl ascorbic
acidd & 215} sit), ofelof] 2 NMR 2 9] parameter& LJrE]rLH =

[139] IH NMR (D20, 400 MHz): 5.45 (d, 1H,J =3.6 Hz), 5.35 (d, 1H, ] = 3.6 Hz), 4.90
(d, 1H, T = 1.2 Hz), 4.55-3.34 (3} o} 2z E W Abo]] Qli= v} 2 o] ¥-2] %A}

[140] BC NMR (D20, 100 MHz): 171.32 (C-1), 150.41 (C-3), 118.58 (C-2), 102.51 (C-1"),
101.62 (C-1"), 81.48, 79.03, 76.24, 75.77 (2C), 75.54, 74.78, 74.18, 73.96, 72.38,
72.28, 65.37, 63.35.

[141]
[142] [2A] o 6]

[143] GTI-59] Glu284$] X o] th & 729 EH ol golB e A

[144] 71 A CGTI-5 249 Glu284 ol n| =4t 27| & 919 9 ofn] 4t o =

%) 5}&17] Y8t CGT-15-E284X-lib-fw (N €] 2] 9] &1 7] <, K3= Guanine B=3=
Thymine, A @HZ 12)E A 26l o, 7] Zefolw = 647] 31 59 Zr.
[145] [3%5]

[146] RE! Aan s
CGT-15-E284X-1ib-fw 5" =CCGGTCTTCACCTTCGGCNNKTGGTTCCTT=-3" 12

[147]

[148] 7] A A]ol 2-12] A] 23 W E] pET28-CGTI-5[E284A]°l thaf 7
CGT-15-E284X-lib-fw S AWk Zglo| ] &2 ALg-3lo] A7) A A4 2-1
S 02 CGTI-S T49] Glu2g4 oF1] s=iko] glele] o] it o @ 4|
CGTI-5 Ed &AMl 45 (CGTI-5E284X, X ¢ 9] 9] o] =ak-2
Iz setE FAAES 5390 7] PCRY 212 37 3 390 7| Al
ule} i,

[149] 7] CGTI-SE284XE & 3)st= FAAHE & §7-8h= PCR AHE & 471
A ATl 2-17} & U gk W 0 = W E] pET28a0l] efo] Alo] A gk 2 7] A A[ 4
1-20]) whe} 47 3 A & A 28k,

|
1 A 7]
[152] FA o] G L A= CGTase S U WMo 549 Aut

] 37 A 23 pET28-CGTI-5[E284X] W E] gho] B el g] & A7) A A ¢ 1-29]

w02 WA E, @A AFA 10072 77 20 pgfml 7Fpko] Alo]
501932 3 mL LB il X ol] 55 3k31th 7] A Al o] 2-2¢] WP © 2 CGTL-S
Zovol 5 S Aasta A4 R el st A5 Al ste] B M E R B
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[154]

lysozymes H &5 1m /mL7]- 7} 50 mM sodium phosphate (pH 7.0)
hs-&ol 20 pLoll AEZE 3 Aol A 30% WA 8ho] A £ o] lysozyme©ll 2] 3]
A =E o] e NS ho}iiv}.zjlzgi@ig 50 mM sodium
phosphate (pH 7.0) &5 8 ol 20 mM &3} HE Q A Z 2 2lo] =9} 40 mM 2]
ol =ul 1}% @%s}t 717 SN 1R 42 F,25°CoN A 24 AL HESE
&)l ar, wha)k = 2 v & 71 2 3 (thin layer chromatography) 1 -2 53]

HEE NS EA ST F 100709 Al T G0l AtEel HEH 1T A EE
5390, sl d ol A 45 Aiksh= Al 23 ot & 2] QUAGEN
¥ 7| =& AFE3}o] CGTase %Oﬂ WMol g4 & daslsle

O{Nv

<1

32
1H 10 P

_

el
FAAE R A2 ek an = HEE shal, 71 L& AT
1A WOl A 4= CGTI-59] Glu2g4 o}nl sbol ehebd, Aldl =

=l o2 A ghE WolA mAglE SIS 62 V] A E T
A A RS Wol A SAE o] 85t YR EAY SR EE TyolAl®
o~ =NIAE G 8 A 2 AR Frlo] w2 TLC ¥4 ZAxfolr}, #¢l
M2 & F AN E SEHAEQ 27HA] o] B E & vh7 ol aL, 8]}l Bi=
dut-BEH ERfo| 2 ol a2 ERIARES S8 th ol oz, #1912
CGTI-52] Glu284 o} esto] e o 2 X ghy Wol A a4, &l 2=
CGTI-59] Glu 284 o}v]=Abo] Al o= X3y WolA) fk, “1¢]a1 #9191 3
CGTI-52] Glu 284 o}H] x=Ato] 2] 2l 07 X35 Wol|x A8 o] 83 Filo]
Hh-2- oot} 1= 6o ARpRIFE] 4] A WHolA FAT)

E
A gl o] AHES
o P
sS4 )

N

Wi

o
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AT
7 1] AMARE 1E 7]AE ofv] =ik A Aol A 284 #] 2 FEpM| o] E
717 X3t RS EA o= star, da D EA §3E 9] oA o]

W& Sk Aol 2R A E- FRIb e B A A
o] 34

%473 2] A7l oM, 7] S FEHH o] E 24771 hebd 1] =2 2] Sk
MAHE 28 FAHERo| 2R AE-] FRI - E N AT oA
o] 34

[ -3} 3] A7l oM, 7] S F e o] E 277 AR 2] & 2] gk
MEHT 308 FAHEHMo|E2d ~EH
FF7tmEda A Eddo] a4,

[74-7-3 4] A1kl dol A, 7] = F e ol E &7 7F =8l 7= 2] ghd
AN D 48 A EE Ao EF2dAEd FFI-E A~ v A
=dWo] a4

%83} 5] A1 WA A7 5 o= & gl Qhoj A, 7] dat-EEA
IS -2 EA Zrde|s, SR EA ofxlo]= gl
dup-BEA opAHl o] ER FAE o Toll M A B ¥ <= sk s
ol ASE SRR = Aol ERYAER]
P/t Ed Aok Ed o] A

81 6] (a) 4oL EA 3t Lol 2RI E Mo SR Y A ER]
R/t Ed s e A Sl i T38| Ze] A3
S FdskE v 3
(b) A7) 2] 23} kg ow A H o~z =L
3-LEAL|EE B 5ehs Ul E EotetE
3-0-43-D- U EA Lo}~ 2 ﬂﬁﬁ@ﬁ%%

[47% 7] Aodtell dol A, A7) dak-BEY 3§ e gl v EA
*iﬂﬂﬁ°R4mENﬂﬂMEQC%$%E@ﬂMﬂQEE
TAE T T A H =S = ol As 5w
&= 3-0-4 0h-D-LEA Lot~ 2RIk Ay,

473 8] Aleol oA, 7] (a) EAI= 5 WA 99 pH 9, B 15°CHi 4]
50°Ce] =5 W eloll A whgsh= Ale 5 0= 6=
3-0-¢9h-D-HEA-L-of =5 ZRIAES] A AHiE,

7% 9] Alodtoll oA, 7] Mol ER Y ~EQ SRt E N AT A
Eddo]l g AMEIE 28 FAHE A S EH R 5=
3. O_OLIL} D-ZEA - o]-/\:/ EH]/\]—/] /\g/&u(g—lﬂé

7473 10] Aledtell QolAM, 7] Mol FRYAEY FFI-E N v A

EWo] FAE MEAHT 307 FAHE AL ERoR d=
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3-0-L3-D-HEA Lo}~z ZHl Ak
A 6atoll Qo) A, A7) Mo F 2 Y A~

1mL

EAH EAT AMEAHT 4R FAHE A& SO E o=
3. O—O]'J]’ D-ZEA [ ol Az EnHlALe] A ﬂ'ﬂc}ﬂé.
7] 8814 19] 3-0-4 DR EA-L-ol 2220k

(31814 1]
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[Fig. 3]

<A>

sE, mM

Of
%0
<

<B>

2/3

6.5

7.0

7.5

pH

8.0

8.5

9.0

PCT/KR2014/008806



3/3

WO 2015/046848 PCT/KR2014/008806

[Fig. 5]

4.0 A

3.5 -

3.0 1

20 25 30 35 40




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2014/008806

A.  CLASSIFICATION OF SUBJECT MATTER
CI12N 9/10(2006.01)i, C12N 15/54(2006.01)i, C12P 17/04(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classificailon system followed by classification symbols)
AY - o v

CI12N 9/10
Documentation searched other than mintminn documentation to the extent that such documents are included in the fields searched

Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electrenic data base consulted during the international search (name of data base and, wheve practicable, search terms used)
eKOMPASS (KIPO internal), NCBI, google scholar & Keywords: Cyclodextrin Glucanotransferase, CGTase, E284 A, E2848S,
E284G, L-Ascorbic Acid

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X LL C. et al. Transglycosylation of Engineered Cyclodextrin Glucanotransferases as O- 1-5

glycoligases. Carbohydrate Polymers, 27 August 2013, Vol. 99, Pages 39-46.
-See abstract; and page 40, right column
A -See abstract; and page 40, right column 6-12

A HAN, R. et al. Systems Engineering of Tyrosine 195, Tyrosine 260, and Glutamine 265 in 1-12
Cyclodextrin Glycosyltransferase from Paenibacillus macerans to Enhance Maltodextrin
Specificity for 2-O-D-Glucopyranosyl-L-Ascorbic Acid Synthesis. Applied and
Environmental Microbiology, January 2013, Vol. 79, No. 2, Pages 672-677.

-See abstract; and page 673, right column, Biosynthesis and analysis of AA-2G

A JUN, HONG-KI et al. Production of 2-O-a-D-Glucopyranosyl L-Ascorbic Acid Using 1-12
Cyclodextrin Glucanotransferase from Paenibacillus sp. Biotechnology Letters, November
2001, Vol. 23, No. 21, Pages 1793-1797.

-See abstract

See patent family annex.

m Further documents are listed in the continuation of Box C.

Py N il (i a3 o fend e G o y R )
Spocial categories of cited documents: 17 fater docament pubtished after the international filing date or prioxt

A7 document defining the general state of the art which is not considered date and not in conflict with the application cited to understand
to be of particular relevance the principle or theory underlying the invention

“B7 earlier appl-mt-on orpatent but published on or after the international  «}”  document of parteniar relevance; the claimed invention cannot be
filing da cousidered novel or cannot be considered to wvolve an inventive

step when the document is taken alone

el
?-:
]
7~
e
;L
i
7

. ua\ %’1 on (a5 speci i Y document of particudar rele ; the claimed mvertion cannot be
) po ASOL (A5 Sped . o ) ered w0 mvolve an e step when the document is
“0" docuraent referring to an oral disclosure, use, exhibitton or other combined with one or mare other such documents, such combination
means being obvious to a person skilled in the art
“F” document published prior to the international filing date but later than  «g»
the pricrity date claimed
Diate of the actual completion of the intemational search Date of matling of the international search report
26 DECEMBER 2014 (26.12.2014) 26 DECEMBER 2014 (26.12.2014)
Name and matiing address of the {SA/KR Authorized officer
Korean Intellectual Property Office
Government Complex-Dagjeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.

Form PCT/ASA/Z1G (second sheet) (July 2009}



INTERNATIONAL SEARCH REPORT

o ) P International application No.
Information on patent faraily members

PCT/KR2014/008806
Patent document Publication Patent family Publication
cited in search report date member date

NONE

Forrn PCTASAZLG (patent family annex) (July 2009)



A 2 AR 1A

TAZLNL
PCT/KR2014/008806

A, 2o £3E 7| EFFA S EFAPC)

C12N 9/10(2006.01)i, C12N 15/54(2006.01)i, C12P 17/04(2006.01)i

E284S, E284G, L-Ascorbic Acid

B. ZALE Hof
AL HAFHGTASEINEFTE 714D
C12N 9/10
EAFE /)% R okel Sote 22w ol9le] #
e EAEAAdTR H Sy AT R AL FH AT ] 7] A" IPC
ARGHALLNGFR I dEFNALENAFR: AL HAaTFH 7|4 1PC
A Zbel o] § 5l <4k dol el uo] ~e el e w o] o] 33 % 4 4lol (S F et A 5)
H = Cyclodextrin Glucanotransferase, CGTase, E284A,

cKOMPASS(E-31 " - A A A2~y NCBI, google scholar & 7|%

c. BEEH

7hell el Q8w % B PAELE A9 A Al 37Y
X LI, C. et al. Transglycosylation of Engineered Cyclodextrin 1-5
Glucanotransferases as O-glycoligases. Carbohydrate Polymers, 27 August 2013,
Vol. 99, Pages 39-46.
-aok W yolx] 40, $4AH Fa
A -aok W ¥o]x] 40, $4Y Fa 6-12
A HAN, R. et al. Systems Engineering of Tyrosine 195, Tyrosine 260, and 1-12
Glutamine 265 in Cyclodextrin Glycosyltransferase from Paenibacillus
macerans to Enhance Maltodextrin Specificity for 2-0-D-Glucopyranosyl
-L-Ascorbic Acid Synthesis. Applied and Environmental Microbiology,
January 2013, Vol. 79, No. 2, Pages 672-677.
-9k 2 He]x] 673, $ZH Y, Biosynthesis and analysis of AA-2G 3L
A JUN, HONG-KI et al. Production of 2-0- a-D-Glucopyranosyl L-Ascorbic Acid 1-12
Using Cyclodextrin Glucanotransferase from Paenibacillus sp.
Biotechnology Letters, November 2001, Vol. 23, No. 21, Pages 1793-1797.
~ash 2
F7FEgle] C(AS)ol 71A1E o] slsH -5 5] B3 HAE Fxstdrl L
185 3 p=-:} _ _ _ N
* A8d #1492 T BAENY B $AY T TAE FHO 2, 05} 455
‘A7 533 B e AR nelt ARA VerEe AR gy F2M IR IR AT At 22 eldsh] A9 A 84
ey 719(0‘2] %2%%L%o‘jo€]% 72%0‘21 e) _ - - _
- jgﬁééggig%;é; o P A qg“X’%%@%%ﬂ%%%iﬂ%%&ﬂ”%ﬁié?%%%ﬂﬁ
T EEIRAY] Qe Ao B}
LA T gES AV E R R dEJASEIY IAY L, . st e ) a1 = - =
L R e sl g e Y SRS agel g £2 49 52 s} o399 e g2
2t A2 225 FA A AP G A A9 4y
‘07 T AN, AV, AN e B RRE AT de £ sdRdel gl= Ao oot
P S o) Fol FAH R oY ZAZAD o el TAE F & AR U SEAEA ek Fd
DA ZALe] A A e FAFALR 3L B Ed
2014 129 2690 (26.12.2014) 201471 129 26¥ (26.12.2014)
ISA/KR®] 34 @ S5 & BRED PR
Lo So] S s
\ (302-701) tj BN A AR 189, A7 {
D @F 4T (FE, AyadAa 3
2T +82-42-472-7140 g S +481-5591 :

A2 PCT/ASA/210 (7 91 & -8-A1) 20091 7€



A ZFAR LA

TAEYHE
PCT/KR2014/008806
A7) A A7) 2

L/EE o= AR WA 8319 1.0 A

1 mAZ Lol Al A7) B/EE ofbr| At A AR sto], SAlEAb S thEel] 7] &8k RS

a EYN FEFTAZL AL
[]H%
X 244 2

b. 1% 171
%C’JA] A Z=Ye LT
|:| AAA = i-xﬂ A1} 34 A=
[] 5118 918l 27180 5 A%

2,[]éﬂiﬂ@%%ﬂm&@&%ﬂ“Aﬂﬂﬂ44iﬂﬂ%

7&' B L
AR Q919 AR ELeY EE SUA 9 AR E Hojur] ek

—|~

AR 7145 o] Qi
7} AZ A

e
Z=7
1< x

i

3. &7 97

A2 PCT/ASA210 (L W] £2] 2] Z145(1)) (2009 72




TAELAND

S5 AF AR PCT/KR2014/008806
aagbe A e kd A

52
dlo

A2 PCT/ISA/210 (]S 55] F718-X]) (2009 79




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

