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(57) Abstract: The present invention provides: a novel allulose epimerase variant in which glycine (Gly), which 1s an amino acid
residue present at position 216 of the amino acid sequence of a wild-type D-allulose 3-epimerase derived from Flavonifractor plautii,
1s substituted with serine (Ser); and various uses thereof. Since the novel allulose epimerase variant according to the present invention
has a higher conversion activity of fructose to allulose than wild-type D-allulose 3-epimerase denived from Flavonifractor plautii, and
has excellent thermal stability especially under high temperature conditions of 60°C or higher, contamination during an industrial-scale
enzyme conversion reaction for the mass production of allulose can be prevented, the production time can be shortened, and the pro-
o duction cost can be reduced.
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stiztlloll S8 22 RE Aol E¢hE = o, o] & A 52 74k
5' = 3 Rt YA Ut AV ZEEHE BEA] T2 RE Y A
TEEH E 0 et TEEE Y A8 e, A= B
npol | 22 E fFefld o= ATk & T ol A AREshis B-of "As s sHA
Addd'=ded e E Ao v EdLEHEAYE AR 2=

3
LIREEVAE L] ddE Aol = A=,
R EE ] HA 2t 9l= A9 ZEEE 2E MDA
e AV, HE s A A7 s SR 7 S A shar v,
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& ok
i oSt

e

B ox BNl

™ of, & off n2 K

of
a
4 o T
=
gl
v.)
O

TE s

5
o

[29]

“»

ll‘ .JE' E

o o Kl N K X =

1,
>~I
kfi
i_,,
i
PN
olf
Ol
N
0
-
o
O
1
‘r F
1,
2,
A
[-JO
oﬂi‘
i,
AN
N,

O
d
%9 (transduction), A| 3 g3, ZHrH XY ol E
¥l o 2 7F <A (liposemmediated transfection), DEAE
2 7+ (DEAE Dextran-mediated transfection),
= B v 7] # & A 72 (polybrene-mediated transfection),
A 7| A &1 (electroporation) , A 7| =<4 i (electroinjection), PEG & & 3} ¢4
A 2] W A A} F=(gene gun) &2 ©|-&3F WE, € 5 4 (heat shock) W 5 ©|
10}, ol 7] GH = AL ohTh 2 uhgol A uE WE = G AT &
N S AR WY A, A E AE, T A, EE AR S A
28 Aolekd 1 EFH7F 2 AGE A &k or, vl 3} 1= DNAS
EYaEe] i, ¥ DNAS A g &0 2 57 S AR ¢ &
o, A7 SF A Ee A Td 9\}\1‘/}. 7] it o2 BL21, IM109, K-12,
of of] A gkt = 2 ot o]

to
cs
5
A U
Wz
N ®,
= i
{‘j r
" =
—4 W
T
>
mﬁj ol
o
x5
w12
ruﬂ:L
L)
"
juy
mz
H
v T
=T
nUt
B
>,
> -
M
‘o

A A% 27, 29 Lﬂ SHeel & SR 5 2 2l v elol 2

FR AL A Gl FLAA S B F ]

e R 3 R AT FF 502 o Fol7l FolA] A
273 Abgstolw Bshe

30] AV R o u sl B ol Ao Az e A
obul w4k M AR o] ol 1 g2 of 3wl 8} F A Mol A& =
Zelir 2 S =ol o s FRARE ) AN E 59 ofn]

ol Fol7l g2 oI fk WOl AE aY s Ee TS

= A g e o] o3l z«—mw B

—

A E T, o5 A 3Eol| of 3F whul A of Hbel 2 g & A (Lactose),
21 TPTG(isopropyl-1-thio-f-D-galactopyranoside) ‘s & A8 6Fo] 2 =

of = AL, AR A o] of 5 AT stE A 2EE 4 Tt
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[31]
[32]

[33]

ubrlol 4] okg 2 2 o) 9 M3 A Mol A QX o] G aRE
322 ¢ ik @A walo] AL E AT B8 % W 299 Hg,
71 A A i HEi= Al Tl A oF S v =
st S Qlom], B4 A 4B el 7] %
75 3FCH(Sambrook et al., Molecular Cloning: A laborarory Manual, 2nd Ed., Cold
Spring Harbor Laboratory Press, 1989; Deuscher, M., Guide to Protein Purification

Methods Enzymology, Vol. 182. Academic Press. Inc., San Diego, CA, 1990). o] &
= jj__r M Eo] o&)] eyl vhulA o] Ry = A v o 2 1= 7<47}Oﬂ£
AR, A A, A, 54, ARt E I y(o] Zulst A 2 npE T v,
Aepd AsntEe o], M52 ek A2n ey, 974 HPLC, 2 25
HPLQ), A A XA~ Y o]lo] t}ekst Hal = 53 WhH & 35l o] 9
F 95 A Qs S, B ol A Az FFe B2 R s
o5 3 B4 Mol A2 el shz WA vk Bl WE = v o2
1344 A= vl E 713 I (affinity chromatography)©ll o] &l =3l = <= T} A7
HE| = B 15 HA B 7L, FLAG H| 71, His B L, BCCP (biotin carboxyl carrier
protein), c-myc Ej 7L, V5 B} I, & FE}FE| 2-S-E ¥l 23 2}o}A| (GST) H+=
MBP(maltose binding protein) & £ o] &4 & T3t B 71 & A3 = Loy,
o)% His t 7191 Zlo] vbgalshch. His-th 2 1l vl 22
Ni-NTA(U 2 E 2 2 E elol 4 B4} 4] o] 218l Aol S0 5 02 Egwm,
EDTA (3= of vt} So] o8] §354 2+ 9

1

7 EERS NS X 34 d o= AL 59 o it ML=
o] Fo Xl AdERE A M F} g4 Hol A E gt} g AV dEE A
AAEE 2B T o= AEHE 59 ol At A EE o] R dEE 2
NI M} g4 HolA & Zd st 8 wEd LE == 3 E gAY
MAHS 59 o] A AL =2 o] Fo| Xl AdEE 2 o F W3} g4 Hol A &
Aol S WwEHQLEEE 2delE A2 WEol o] 2 A3 22T
o, 37 A a5 s v A7 A o9 gl =& £33t
olul], 7] dEZ 2 LS A =2 vhEA S| = Wi o], YA o] &
SE o] 20 5 o] Fol Xl yrol|l A AEE = 1F o] & v 28 = 9141, U
vt 2 8= WA o] & = I E o] & U X% o t) £ ol wE
A dERE A YW 3E g4 ol A= wEr o] 2ol o8] AT 2 E =
w3 8.4 (metalloenzyme) 540 & WEFWH W, A7 B4l 9§ Hb-g-& A o] -
e IHE o2 2 54 F4 ol 29 &4 slol| A r3lgh o 24
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[34]
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bz 2o YA FES ST 5 9

ek A7 o gBE AE R AE A 2= U] 9 o= gl ge

1Y 8= e EﬂOFJEE“‘ MAMZ 59 ofu| =4k AL = o] Fof Xl
AQEFZ A oﬂwﬂﬁ} ah HolAE A et FYwE U EE ek
A= e ol ofal AASH A2 o, AV AT T =, A
N2 w79 &= B olE T o= 3ty o] e st A=
dFS A7) = O A & £ 8Hetth wEk Ay g o R e dERAS A 2EE
HPHE 54 ol 22 H7bshE dAlE F7HE 2 4 3o, 5 o] 29
S A=t kel gof A of| 2 AV] JE o] 22 7 AE R Zpiel] HIbE A,
a4 HolA e} o] 239tEo H7ME o vk e T E o = V] 54

o] - a4 WHolA 7} g 3t WA o A7FE A H7F A, V] 2k
Aol A 7F 1A st A o g 3o HIE AT H7F ), B
g H7MA o] #2529 R HU7HE o Aok A= o5 E AR S
85, 371 w5 o] o] el H7FE A == o] 2o H7FE vl F vl A] ol A
i Fol =all= =X Qi) &gk, V] 7o ETH LBEZAE A 23 =

HRHO| A A7 dEZ 2 oI W3} g4 oA = 7] A2 d55
vhe 2l s A = T A o] g StE o 7] EAlE 28 EH] s o] Ado] AV
TAE F A=A 2T F AT AR, a4 13 FREE AT T
A= dAE BE HAA AegE Q) o & 50, AV HA R

A4 E F(soduim alginate)= AH&S 7 o A E RS | 279

A EW o] FZHSHA EA)6h= Hd S 2ol =A T FE,

1k 2 Y AH(B-D-mannuronic acid) % = 559 AH(a-L-gluronic acid)©| Z=4d &
AL, e Holl A= T2 =2 vl EE-1,4 23S o] Fol YA Hol, o5 e
aAaE AR QAN A dEEL FE SHAAN FH T %1
A2, GEZLY TS B} T XA 71 7] |8te] 1.5 LHZl 4.0%(wWIv) &

=13

Hhe2] 3} A 1= 60~67°C, A4 Hol A2
Hheh2] 3} = 62~65°C2] H ¢ o

BF& 2 8HA| 5= 6.5~72)

o] A stol A2 2 3
Xﬂi“}% HEtH o A HE-8- &5+ 60~70°C,
O}

4 R HY 2= .]_Eﬁﬂuﬂ U]

ﬂﬁlqvww@wqﬂoaT1M€iAﬁﬂZﬂb

MPg ol 4] Tt s S AFhE A erou), A WA AN S el

w A =S VT

O 7 1~75%(w/w)R! Zlo| ufe-A 5141, 4~35%(w/w)Q] Al o]

o vl g shoy, w3, 4

7] G o2 HE dEZAE A X3 W o A

AL E = BA Wol A o] Fis AX WS R 7] 50 ' 0.001~0.1 me/nl,

1. A

Al 22 A = 0.01~0.1

AxF 7S ol Goto] HhFoanE BBE AT AL A4S 4] AL

mg/mé, T B2 A= 0.02~0.05 mg/m D 5= AT}, T3
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W] S A A A QR QPR il Slo] nis A sl AV
A eR eheh EE el o2 okl @ Ao R el =

QH Al A 2 EA k= A=A 543 Bl 7] GRAS(generally
accepted as safe)w 2] 7-A| 4 Q1 o &= ARFFE wulo| Al 2 A | 8] 4] off(
Saccharomyces cerevisiae), B2 & 22 A B & 2| 2( bacillus subtilis),

YU 2] = = FEF| E( Corynebacterium glutamicum) 5 ©] 3

35
36]  olsh B udg AA el Bato) Bk pAl o2 Ay vt 5]
A e B el 71&H 53¢ BasH ol Aety] 9@ AL W, B uge
859 E ARk AL oL,
37

38] AN 1:D-BER23CNNE Eao] ABE L DAY FHL A
ob] At X 3 1A B4

[39] =t H Y Ay = 2-5-El( Flavonifractor plautin) =55 73 3t D-& &2 X~
-9l 3} g 4o e dEE AT AeE 2 A FAA] SFALS 9 &
Qi 2 o 2ol Z]ukake] obul At X3 91215 A ich. 37
ZoFE E“Ei = ¢}5-¥l( Flavonifractor plautii) =55 7 ¢+ D-<dE =2~
3-of 3] W &} J A (= D-AFo] 2 3-0| 3w ) g A= g o] F<lo]
ol el & “PO% TEWE eyl S 5 553] A110-14739185(2014.12.11)°]
NA o] Q). A7 SR Y Z Ay = 2-5-El( Flavonifractor plautii) = E
%ﬂ@D—OLEE/\BﬂAUﬂ@}ﬁ = AEHE 19 o =4 A E =
o] o] X)L F4 o|5he] pH 7o) A T o] B 2o Ak el o)

LA S 7R e ] 7ho] = T‘Efﬁ— e} o g HE ebE g Ao |8k Al ALo]
Pt 9.9 A B8 e e TN B g A 45 B4
T Ao ZAash= HAVE Atk B o] e el YA E EF$-E|(

Flavomfmctorplaum)i+51 el 3 D-SdEE A 303 3 5 A9 w9
UdEE AR ASE R AP A7 V] sl EEtE *é‘a}*ra(
Flavonifractor plautii) 72l D-&& 2 2 3-9| 3| M3} & 4 ofu| =4k M A

o g 5 e Ry Y e o] gelel BHA FEE o Z o1, bl
212k 1A= AT ] 22 A B2 2 Robetta /ﬁﬂ%%— o] -85}

—
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[40]
[41]

[42]

[43]

T E a1, A SR o = E A2 Coot, PyMol, UCSF Chimera 2} 2+

P2 o]-&st] A H YT D-LEE L 3-of W3} 549
A2 Fel shel Avtel WA ek R A b
e B B i Il S o B B B L o B s R R R
sttt &= 12 &g of g xlEo] Zet R Y E
%ﬂ}—?—ﬂ( Flavonifractor plautii) 2 D-&-& 522 3-0| 33 3} § 49 79
olz= g A8 o] A3E L A ok A AT 7] el X3 THE A3 =
57H8] opw| Ak 7] A& vERW Aot & 1)l A "T21"E A EH S 19
ofu] kat A T 21 A # 2ol EA )T ol A Al(lle)= WHEFU AL, "A82" =
MAHD 19 ol 4tk A F 82H A 9 X] o] &=A4)5F= &t (Ala)S
LERH AL, "LI33" 2 A DS 19] ofH| Ak A A T 133 A f{ Aol E A=
F2l(Len)< YEF AL, "G216"2 A EH S 19] ol A4k A E F 216H A $1 4] 9
A 5= =28 Al(Gly)& YEFH AL, "A276"= M A D 12] opn| =k A E =
276 A Y %] o] & A5 = Lt d(Ala)S YEFRITE 3 T<:3) = vle) o]
MAHG 19 ofu| At A = 21H A Y X] ol EA)3F= ol A7l (le)S

Al = 1(Cys) 2 2 X gk5to] A AT 22] ofv| it A= o Foj 7l B4
Hol A RICE A28 a1, D HS 19] ofn| A A = 82 A 2 %] 9
SA k= Eebd(Ala)E of2A H(Arg) 2 2 A $hshe] A AT 39] ofuf it
M AR o] Fol Xl a4 Hol A A82RE A 2Fet A a1, A DAH T 19] o] AL AL
= 133 HA| ] X ol LA 5= F42l(Lew)= o =3 EAHAsp) &2 | 3t6}o]
AN T 49] ofn] w2k A Oéi ol Fo 7l ma Wlol A L133DE Al 4st 3l aL
AT 19| ofn|ieql A 5216 A $1 %] o] EA)8h= 2 2] 21(Gly) &
Al (Ser) o2 x| gtato] MAH T 59 ofn| =k A AR o] Fo] %] B4 Wol A
G216SE A 2ta o, A = 19] ofu| =ik M A T 276 H A $f %] ol] &4 8f=
detd(Ala)E oF 24 (Arg) 2 2 | 2h5te] AWM T 69f ofr| kat A=
o] Fo] X F. A WMol A A276R-S A| 25}t

AA o 2: T Y ZAY E8-$-El( Flavonifractor plautii ) 73 D-Z &2 2
3-o| ¥ ™3} g4 HolA o IS He QX Y R A2 dF A F
Lelusele] LeboE fo SER2 o9 st Gl ofy Y
¢ 7= LE| =& 7[HE S 2 overlap extension polymerase chain reaction ‘ﬂc}
o]-g3sto] g4 WHolA 5F(121C, A82R, 133D, G216S, A276R)2] o} 1] =4
/‘1 Ag desleliE FYwEULE E @ S A2kt
AA], SY YA S0 mif SR oy w3t B4 Wol A
F ok arAANE Al ASH] #1el 8h7] 3% 1ol Hooli= Zefo]w & o] &
32 st glh 724 A o2, 100uM ] H S A 5728 LE =
E H o] E(dATP, dCTP, dGTP, dTTP)7} A 7} Hbk-gollof] 3 19]
A = A FEHLEHE IpM, BRI EZd 0| E(F9)E o] &5 =

1ie;

ol i

L

o] PCR

L

ep———

QL
I

a 2~ 3
e}o] v

E

-d
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2 o 3|3} g 4o oA

T—

HS 7) IOOng% 2%}3} 31 Thermocycler(TP600, TAKARA

&3] pfu-X DN A Z¢] ‘ﬂ ﬂxﬂ 16]”E(Bmoneer) 1
FUES] &EA 3ol 25~3057] 2 PCR X

Zefoln 7] A(5'-3)

ACTGGGACGAGATTGCATACTGCCCCCTGATGGAG
AAGCTGGC

GCCAGCTTCTCCATCAGGGGGCAGTATGCAATCTC
GTCCCAGT

ACCTGGCCAGCGACGATCCGCGCGTGCGGGAGAA
CGGCATCCG

CGGATGCCGTTCTCCCGCACGCGCGGATCGTCGCT
GGCCAGQGT

AGAAGCGCCGCAAGGAGGAGGATGCCCTGGAGTC

3L g}o] CATGTCCCG
L133D W& CGGGACATGGACTCCAGGGCATCCTCCTCCTTGCG
I gjol GCGCTTCT
G216S =HHt GCTGGGGCATTTCCACGTGAGCGAGAACAACCGC
SEgfo] CGCCCCG
G216S <&t CGGGGCGGCGGTTGTTCTCGCTCACGTGGAAATGC
3t g}o] CCCAGC
A276R <13k CAGCGGCGGGGCCGGGGAGCGCGGGCTGGACGAG
3 gjol ATGGCGGG
A276R <Y}gk CCCGCCATCTCGTCCAGCCCGCGCTCCCCGGCCCC
SEgfo] GCCGCTG

[45] Stgfol 2312 B3l ol A B H S FE3 5, Ao A& FH o= shal
NdeIJ/} Xhol Xﬂ S ﬁ.i Q] Al H.9] o] /\1 Aol =¥ &I FEYLEHEE

H ol A

EX

[46]
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[47]

[43]

[49]
[50]

[51]

[52]

3z 2o A1 zabol ] 4714 A(5'-3)

Ndel =HFeE S glo]l  |GCATGCCATATGAACCCGATTGGAATGCA
ol |GCATGCCTCGAGCGCGGTCAGCTCCTTGAGGA

< 89 VAL A4 HolA 121CY] op At A& dFEstekE
TelwE P R EHE s YR AL, A E RIS 92 IV AT ma HolA
A82R Y] ot At M & eFestels HeyrEdl B = v & YER o
AEHE 109 A71A D2 54 #lolA L133DS] ohv] =4 A D & %Eﬁ}‘é}{—
E %—*‘é’—aﬂg = 9Hg e, IS 119] VA 54 WolA
1= Eﬁ}‘%} ifﬂlvgﬂl?ﬂ_‘i e = YER AL

o] 2, Al 2 Z gy LB = ©hH & A ¢ a4 Ndel# Xhol S A8
dbe] W) B Q1 pET28a(Novagen)2] -5 U gk A gk a A F9 ol AFdslo] Al L& e
H e 552 A 2Feti v, gk 4 heat shock) %18 (Sambrook and Russell:
Molecular Cloning. 7 32)a AF-&3Fo] o)+ BL21(DE3)(invitrogen)®l| Al =35
el e S SAAA FRABS D, A 2T WY 5E S AT A2

Az g itel 60% el M e 412 Ao, Ea AL 98 e
A A7) Aol 70°col A B B el

of
/_1_@ 1l

AA Y 3: FE Y X AY E8-$-El( Flavonifractor plautii ) 73 D-¥ &2 2
3-o| v w3} a4 HolA o IEH 2 AHA

sh7| 3 39 A NA IL 7| 59)& 7] el dhel &
Qeko] Z gl A o] AR of 20| A A| 23 A Z 3 o) A
il 71 = 32°C] 2% £ 3 140 rpm @] X% Z:d_g A SFH A 24 hr 5 <
H SEA T}, vl Al ol] EEHH 1% &% X~ (Lactose) & &

Hol A o el 2 7 528t
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[54]
[55]

[56]

2 & *(Lactose) 1.0 5% FeSO 4 10.0 ppm

= E% ZnSO , 10.0 ppm

0
KH ,PO , 0.5
S

TS % XA (M) 1.0 drop
A

ofF, i dE R oy M3 g4 HolAE vt 2 WA E

SHATh WA, A2 ol %ol 4100xg B 4°Ce] 2710 A oF 15
AA B 5lo] A5 NS A At A Z3 A7 A4S 3|59}
5] 2= %) xﬂg_:a; qq;g%lg o A £ lysis buffer(50mM A 1$14:H2F, 300mM

2 LS9} 94 7| (Sonicator) &=

A o} M-S 15,814xg L 4°C 2] Z 7 o) A
ey i ba*—}oa xﬂi Jé‘%*le AABEIL s RS 8] skt o] %,
H]_Z(Hls tag) X3} AZvPE 1Y) A5 2 ©¢(desalting) HAH S
Ao gy AdEg A oy E g4 HolAH S -3 A A

shgich

o o 2

- E
Ol
_&
>
L
fU
&L
I
_;,
_Q

o

ol O ot 10 v pR O off Mz

Fr oo )
12 2 @
o o 8

)

W

AA A 4:D-LEEL 333 a4 HolA|e] AP dEELE AZYS
2 d AL §2

SZUHUZ A So5E il dEE 2 oY E g Ao ofA Y Y ol A 9
e dEE AR Aeas U dPHAS IRlsty] Al a4AE 2o ¢4
A ZE & QF =S A 7] 2 219 OLEE/’\EA Azt Ao A= A%
HAEA T}, A A 052 A Ao 30| A =5 AA AN EL FE 1 mg/ml)S
62°C2] 8} %o A Ohr, 1 hr @ 2 hr ‘E¢F B33lo] g 2] 59t} o] 3,
4%(wiw) 4 LD 1mM 32 Z(NISO )9 F4: o] &0 £3+% 50 mM PIPES
$h5-& <% (pH 7.0)°l Oﬂme AA ahNS ah %Li }25 gg/mm ﬂ
A

521011/\1 53 Bk ukg A7 E} Olf?i P——S— 78 o <] S_Li%—
S A AIA 7] 3L 16,600xg EH 4°Ce] 7o)l A DA F-¢] 5}
dedi= 3SRt o] %, & A A ¥l (Benson, V| =)ol FAE 1A T oA
A2t E 12 3 (HPLC) A 2= §1(SP930D pump, & H 7] 7]; MIDAS

A Al 25U 7], Spark Holland 1) 2 =4 X 5= 45 7[(2414 refractive index
detector, Waters )= ©|-85t] AdsHd Y dE2 A s 2L O 50 &
4%, SA4H 2025 Ao dEE ARl dska S AN 5
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Askas ma o] A= ARSI
[57) at7] 3k 40 et H U Z Y SebS-E il dER2 oI 5] oY
R HOAE A st W EA Y 20E AP dEEAR] HES
HHERU ST
[58]  [3R4]
62°Col Mol AAlg]l  |[EEE2 VM 54 ofAdlY R dolAle] A
Al Rk AlZHE Thdo] S E 2 A7 o] A3E (%)
ok 3 [121C  |AS2R  |L133D |G216S |[A276R
0 hr 176 [13.5  |16.5 17.2 179  |17.8
 hr 5.2 1.3 3.4 4.8 133 |41
2 hr 2.3 0.3 2.1 2.2 8.5 2.2

[59] A7) 3 40| A Boli= nhef o] SR Y EE S25EH FHl €4EE

o 3] 3} &4 WolA F121C, A82R, L133D =} H 1] 3 A E ea}TFJ +r oh
A5 2 2 o3 3} g4 2] ofA S (Wild type)} B L3]S wl] & 7] o] -9}
Al glo] e dEE R A eAdo] U] Wttt R dERE A Oﬂlﬂﬂii}
a4 HolA| A276R-2= LEE 2 o W3 g4 oF A (Wild type)Z} B 1L g2 uj

A2 & SHA| B> A7l HF o EdEELE At Aol 27 kot

Ao o&l HFe] dEZ AR A3t g o] & A sHA FAasH T vhA,

UEZ S oﬂqtﬂg} ah HolA G168+ &E 22~ o ¥ 3 a4 ofAl 3 (Wild
) A2l ef Aytglo] B dEEZ AL gt 2ol ¢

w0 ,g_a A7 FE d kg AL YRR,

[60]

61] ol A e} o] - uhg e Ayl o] MAle) & Fa) A skl A uk B ol
dre Al of 7)o g S E AL oy n] Bk o] W Fop AP Mo ubA b
M9 WA Thde MDA 7} 7hs e e B R ol wheba, B g o
B9 B oahgo) ARE 553 Te] Mol 3l BE AN FuE
T 3ok o A H of o g}
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AT

[7d & 1] MAHS 59 ofn| =t A= o] Folzl LdER 2 o 33} 54 WHol A

[ 73} 2] Ao dEZ A HME A HolAE Iy ZYFEIE =

[7d -3} 3] A|28tol] Qo A, A7 ZEFEULEEE AEHSE 119 97 Ad =
o] Fo| X A 5O = 5= HYwEHLHE

[7d -5} 4] A28kl Hel wEU QLEEE Eghel= Al =3 W

[ 1" 5] Al2gke] el wEd L =, Al3ete] 7w LB = 1= A48 9]
A 27 WY T o= dhrtol o &l o d A Sk e A2 v

[7d -5} 6] A58ke] A2 dFE v gete] dE= 2 oI M3 54 HolAE
A 7] = @A 2
A7 dEZ 2 oI E) g4 HolA 7 A E A2 A9
=2 FE dEE L I g4 HolA & 8= GAE
Sl B2 2 o F M3 a4 WHol A o Az

[7d -3 7] A1ee] dEZ A oy g4k Hol| A5 X35 = dER A AAE
L=

[7d -5} 8] Alsgkel Az o, AV A2 e s e AV A2
72 =2 L35t = dEZ 2 AMNE 2AE

[7d 1~ 9] : |
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a. forming part of the international application as filed:
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only in the form of an Annex C/ST.25 text file.
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