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(57) Abstract: The present invention relates to a method for increasing the productivity of 2'-fucosyllactose (2'-FL) through an enzyme

treatment, wherein lactose, which is used as a substrate in the latter half of a culture stationary phase, is treated with a small amount of
enzyme and thereby decomposed, the glucose obtained as a result is consumed to produce guanosine diphosphate-L-fucose, which is
a precursor of 2'-fucosyllactose, and the lactose remaining in a later phase of the culture can be maximally utilized in the production
of 2'-fucosyllactose. Thus, by-products are minimized and there is no need for additional glucose, thus enabling the productivity of
2'-fucosyllactose to be increased from an economic perspective.
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B AAF (=] ZA7 e &, 7 RE FRe T
Y Ao HEE ¢3lol) AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, IM, JO, IP, KE, KG, KH,
KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TI, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

84) AAF (BEe] HAZF Y= g 7tes BeE S/ 9
Wl 8o ¥35 93]y ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), 724 o} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, ME,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),
OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).
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7] & %ok

PugE g4 AYE o2 FZA B E 9 2 (2'-fucosyllactose, 2'-FL) 2]
AL ol wbH ol #hek Al o 2| U S Al ek A= V1A Ql /- F (lactose) =
MO R a4 AP E sho] F7H A §lo] 2-Fa A H R o] AN S
S A 7]5= Wi ol Tk Aot}
w37 e

B f-&2] 319 (Human milk oligosaccharides, HMOs)-2 E.f-0 - o] =
gelngon §% 0 AL Lo whol A A WAl Be Aot
5ol o] Ei oF 20001 £ 0 % hekak, Wl 752 BB A,
ofol o] Wbt} g Fof] £ JaFs T+ 5o b ol H& 7HxIT

TR HMO 5 7HS B2 o= A5 = 2 F ZAHE S A= st
A& o2 Ao gt 7 E Aol 2SR ZAFE QA ALk
M AR R e B e i e e
Saah o] Atk AR A R gL e FEah e
v &2 ol g} A}, TG Fo] AdHA o) ar whe Ak o] 2= A 7} 9l
gk, 3hehA A ke 714, v o] A A A e B AAE, e A
%4 Ao}e] Abg ol EAH QT £AH PAWE ATAT 5
GDP-L-F519 227k W] % w7keliz Aok F310 2 Ao] o] FA0 Fo] ol
!

olF& A E A He HAH R =S o] &5t
Y F AR 9 20 Aol GOt Edel 1S d AT TS
o) 8 47| o)Ak, B ARk ol 3= 4w Aol Al A2 Eolehiz 214l
Ao, A MES] H9 79 F3 a4 (Lactose permease)2] 2F-8-¢f 2] 3|
T A 3w F B ol M B E Q2 Y (Lactose killing) o] #hi= <t Al £ 7}
A2 ¥ = ¢ /d(Daniel dykhuizen and daniel hartl, 1987, "Transport by the lactose

permease of Escherichia coli as the basis of lactose killing",
10.1128/JB.135.3.876-882, 1978, Journal of bacteiology)®] WEF L} L2 AF-8-3F=
o] thas A a4 ol th. o] o) 7| Fo] WS FESEA st AA 4o
2FAABEQ 20 YA S FUAYE AR E A So] WRF Pgolr,
o] AAR A

7l=4 A
Bk 71490 55 (actose)S FA A2 & Hagomm 2} uA glo]

BAAA R 2 FAATEQ 2o AN S FHHAT = WS Al eskal
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[11]

[12]

A HE &

By 2 q-1,2-F 2 Q.2 Aol 84 (a-1,2-fucosyltransferase) 7} & ¥ =5
&2 A 3t ¥) 31, GDP-D-7h i 9 7~-4,6-T)| 5} o] = g} Elol A
(GDP-D-mannose-4,6-dehydratase) 7} & ¥ =5 3 2 A ¥ ™, GDP-L-FZ 2.2~
A EFOLA| (GDP-L-fucose synthase)7} WA H =5 A A A3y 1 2 EQ &

Hu] o} A (lactose permease)”} 2 & ¥ w5 3 A A 3y | E AN TF: F-EFol A
(phosphomannomutase) 2 GTP-TFx= @ 2~-1-E 3| 0] E ol d 2 E g 5 glol 4]
(GTPmannose-1-phosphate guanylyltransferase) S B.-3FaL A= A& 5 o2
st Al 23 Zevlvhe 2l & = F8H 5 (Corynebacteriumglutamicum) <
SHEQ 27F H b wj Aol v Fato] 2'-F A B E Q 2 (2'-fucosyllactose) E
A Arekel gloj A, Ml ¥ A %] 7] (stationary phase) B A} 7| (death phase)©l]

[}

ST ELS Ao e e SR S FadTE s

-

(2'-fucosyllactose) 2] A AHH S A &gk,

ghd, Bk of 2 FAEE Q 2 (2'-fucosyllactose) 2] A4 ol o] A,
7] Azt el a2 & 2R eh 28, uhdh A sl E 2 X whe Fehol A
(Phosphomannomutase) 7} 4 & ¥ =5 & 2 d 8k 51,
GTP-R1= @ 22-1-3E A ¥ o] E Fold E gl A~ 2}o}A] (GTP-mannose-1-phosphate
guanylyltransferase) 7} #H8 ¢ ¥ == & 2 A 3kl Al o] £

Sk By o] 2 E F A B E Q A (2'-fucosyllactose) 2] A AR O] Q1o A,
A7l A =, vFE A SHA S F 2 A5 E85EaL = A Y 4 Ak

gh, B g o] 2 F F A E Q 2 (2'-fucosyllactose) 2] AYAFHH o] Q1o A,
A7 2R A EE Q 2 (2'-fucosyllactose) 2] A AHHHE & vl A SHA
TEgELAE MG Tl F7HE T3dhs F7H WS = Fastes A d
AUTH

Sk By o] 2 E F A B E Q A (2'-fucosyllactose) 2] A AR O] Q1o A,
7] T e mAE, vk A SHA vl A A1 7] (stationary phase)©ll A AFE 7]

(death phase) = H $H¥] 3= A of] wl x| of] Tl 8l= AL 5= Ut
EEE

B o) iz g X 7] kel A /AR ALGEE fge) 2% BAE
Al sto] o & Wafahar, o 2l Aol EE S Lulstol

2 F Y E Q0] HTAQ FohmAl o] AL F m 2 E AL, % F7]
AEFE IS 2-FIULES 0 o) AN BEH 5 vk, o] B B3
BAES AioAAAE 270 EEGS AR oA o} AAH o=

2 FaYBEQ 20 S FTAA Yk,

SHel e Y
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[13] 22 wlek-ZetEAttol Aol o8 g Ea & el w2 el

[14] E3E P s E B - FaARES Aol AN S v A2
“Lef oty
2o AAE AT G

(151  F8EF& T 7 sl 2-F AR EL 2~ it A ehe 2o
olshz Sof A 715 A ol & A BLR o] & Aatshiz W ell i g v g et
g o] AlLE AL QlTt shAIRE V] E o] A A BApoll M B S8k W ol
sheb A, mand] S st A, arvbe] W, B Ak, 54 5o
A 7E 9ot e A sh] 913 i o] A g sk

[16]

[17]

[18]

[19]

[20]

|-8-3F= A4t 7] o] APHE o o F- Al =%
2 o] &3t 7| =ol, A Al A9 752 E A (Lactose
HE = JHHELA A7l

i

B a2} 58 o] H TEE S 10-17312635 (5= D A} 2017.04.24) 9}
A10-2014925 5. (55U x}: 2019.08.21)oll A A &3 2 o) v vhe 2] & S5 Ehv]
Corynebacteriumglutamicum)s ©] 83} 2-FL-& A A4Fsh= 7= o3l A otst
HE7} )

LEFAGEQ Ao At S EE] 7] H3 & st Al thFdt A g A
A 25 8 ar, mjoF A A 7] = APE 7] o] (BFEA SHA = vl &F7 X 7] ol A
A7) 2 AShE = b SRR RS e ows HEA

CFRAREL 20 QS U B e B g B e

ofof] B "2 -1,2-FF L2 Ao &4 (a-1,2-fucosyltransferase) 7+

5y L Q 2-4.6-t]3Fo] =gl Elol A
= P A HZE M, GDP-L-FQ 2~
2| = YdAgE gEQ A
Hu] o} A (lactose permease)”} 2 & ¥ w5 3 A A 3y | E AN TF: F-EFol A
(phosphomannomutase) 2 GTP-R =9 2x-1- X A5 o] E ol d H E Wl A3 2ol A
(GTPmannose-1-phosphate guanylyltransferase) S B.-3FaL A= A& 5 o2
shi= A2 ZE vl e 8l w = F B = (Corynebacteriumglutamicum) <
28 Q 271 H 7 w Aol nl YFele] 2-F A B E @ A (2'-fucosyllactose) &
A Arekel gloj A, Ml ¥ A %] 7] (stationary phase) B A} 7| (death phase)©l]

FILAELT WA0) FYsHe AL EPOR S FaYREL S

o):} N = =1
(2'-fucosyllactose)&] A HH & A &-gto), B g o] o & AF-8-5}o]
SERAYEEQ A ALbeE AR E B 1ol e AT
ghA, P o A V] sl mAsE, vk e
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E}-Z- 2 E A| T} o} Al (beta-galactosidase) Q1 Al o] =0, U] = ulFA 51 A| =
& el 7H73h= fi-Flactose) @] gF FA 60~100 unit > & A #] 3}i= 3l0]
SO e aao] Aol ole) ol HahHo] BE 20 Fr o)
AR ALY EEF o RN E 2 F 2R EQ 2~ AW FHE 7] -
T-ob Al o] IAE-L-F 51 2 2= (GDP-L-fucose) 7} AAHE 31, w3 ¥ 4] @82 7+
g6l 27 SARE L 2 R AL Aol ol B A ¥
A F71el -4k (By-product)©] 5= f S H 6& 3}04
E TR Q 0] AAES T A5 QA
2 FaATE e e pol A BN H5E
1% b el fahe A
A9, B el 2 sk ¢ o) AAPIe] dlolA, 4] A2
eljutele) § e e, bk o) 32 % R Fefol A
(Phosphomannomutase)”} 2} & & 1= % & 2 2 3k %] a1
GTP-TF=Q 2 1-E Ao E :rLOPéE @ 23 2}o} Al (GTP-mannose-1-phosphate
guanylyltransferase) 7} 2t & ¥ =& & A d 3k Aol Ev}, Za|vuhe 2] &
= FEH] - £ A T 7-EFOLA] (Phosphomannomutase, ManB),
GTP-TF=Q 2=-1-XE 29| o] E o}l d E gl 2~ 5 2} o} 4] (GTP-mannose-1-phosphate
guanylyltransferase, ManC) & ¢ & 3}8h= {1 AE A} A 2 0.2 H f-51o]
A7 5 Q] o), o] o] A SBHFE FHAZ LU AE
ot glovh, ohE ke Aa A o] Bas LANAZ Bast sl
qhep, B gel A kA B o T R AR B
Ayt el w 2 F eSS dA S e = Zlo) Had
G, 2 W ol A ARgah o] ehiz fof i
ok A A 0 2 AN A S g
1910 flel fAAE 2 h 5918
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o

3

L:

f
r.BL
Nk
¥
¥0,
bt
I

i
2 =g
fz
Vi3
o, T
1o
Hli
o T
rs)
1z
o
AC)
n-{o

olt

i T
iuj
o
E
o
£Q
Ao
o
ol

>,
X3
2o
Jas
z,

>
>
X
s

N

o T i

2 2

o M
I
L2
rl

f
ol
ofl
[’

oz 2
do g @

N
b
NP Y]

o my <y to

>
>
i
)
X
m
50
w2
1
g 3

o,
H
2
o
il
©
lo
T [
L
r-g{_t
ot
o
olX
=
_>11 >

~
E

x

;Do ok
B

SRCARY
1z

Ot
i
)
[o my R

™
e,

ofl |o
kol

2

>

<
&
N2
!
S
%
©
x
0%,
N
=
>
o

=
2 >,
=Y
)
. E
r ol
P
o
lo
=
&
o

o I,
z o,
ol
[
o
S
i
o
Ly
N
N
z
>

> _IE, ok
i
to
I
fu
o=
>
>,
e
SIS
pacs
v

oo
o,
o
fu
1o
:(‘>L_r‘
o
uly
do
N
L
1
=
o2
o
ol
:(‘>L_r‘

"2
2t 49 Ar o
=

> 2> o ot X
:
H
uly

X
R

-

et bW

00
=2

¥, do oy il
N

o
e U=
ol &
Lo oAy
:(}L_l‘
42
1
[
N T
2
mlm
oZ,
1y
ok

ot
e
N
i
Hor
>,
1y
il
1-0
>,
@
=
(@]
@]
w2
=
=
o
@]
w2
\J
o,
O:u:
>~
05
L
2
X0
2
>

[-"l



WO 2023/096197 PCT/KR2022/016912
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[26]

[27]
[28]
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[31]

[32]

A7) Rl m A, v EHA] v 9k A4 A 7] (stationary phase)©ll A AFE 7]
(death phase)® A $+¥] 3= Al Fol ] x| of] F<ali= AL 5= 9}

g, oh7] A o) olshe, Wby e o AA 7] gk Fukie] &
20l vt BREA oA B A oM, 54 e ARo v o,
HTHOZ 2 FANTEQAE 126% SHH = Al
FhAIZ 4 2152 1alT. o] 3= 7} %
Fob o] ULL-F 225 ALLalA] £ E §
(Glucose) O 2] 2-F 5125 9 2 A NFS-o] A% 7] Al

=
TFol Al o] Q14 L-3F 5 2~ (GDP-L-Fucose) 7} A 4HE] 31, o] Al o] H-& ¥ %] ¢k-&

=

g
B9 A% Y 2-F RS ES 2 2P REYL
AAR O Bgo] W 5 Qa, HEFHE F YRS o] §5)
SEEATEQ 2o A S Fol WA A
O %
| I

% glek. o] 8} go] 9
g

[Azd 1: Az Se2r =9 A x]

Sohav| = A 2 9 2 F 7 A EE Q A (fucosyllactose, 2'-FL) 2] A A2 9] &
22y th A (Escherichia coli) K-12 MG1655¢} 2] | 9HH| 2] & 2 FEbv] 3 (
Corynebacterium glutamicum) ATCC 130325 o] 83} t.

pFGW(Ps) St =n| =5 5ahr] 9l el o Ql K-12 MG16552] -7 A
(genomic) DNAZ-E] 5 7| 2] DNA 3Z2}o] M (primer) GW-F £} GW-RE o] &3t
PCR H-3-2 53l gmd-wcaG - A & 2~H(cluster) & %3},

AU Ebe 8 = = F B = (Corynebacterium glutamicum) ATCC 130322]

F A A DNAZ B F 7] 2] DNA 3 2}o] ™ Sod-F¢} Sod-RE ©]-§3 PCR HH§-&
3l Sod ALY ZRRWEHE FFH ¢, F 7] 9] DNA Zeto] ] Sod-Fof
GW-RE o] -&35le] ¥ (overlap) PCR HH-5-8 %3 pSod-Gmd-WcaG DNA
Ane g,

TS pXMI19 EZ8k 2~ = (plasmid) 2 FE] 5 71 9] DNA Z&}o] ™ Ter-F2f
Ter-RE ©]-&3%F PCR HH-5-& &8l AALEA HE& S5 5, 7] A s
pSod-Gmd-WcaGe} AALEZE A& FHO=E F 719 D
Ter-RE ©] 83 PCR ®¥H-&-2 53l pSod-Gmd-WcaG-ter A & &

At a A BamHIC 2 2 2 pCES208 =221 =9 o] & 4] 3Fe] pGW
e .
T3, el ube el e S5 e F ATCC 130322] §-71 2] DNAZH-E F 7)1 2]
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[33]
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[35]

[36]
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DNA 3Z&}o| ™ Tuf-F1¢} Tuf-R1E ©]-& & PCR ¥h-&-& &3l Tuf 312}
TERVHE ZEE31 59 ke AR~ (Pseudopedobacter saltans)
DSM 12145 &l a-1,2-FZ 2.2~ A 0] G4~ (a-1,2-fucosyltransferase) = B F
7§ 2] DNA 3 &}o] 1 FT(Ps)-F&} FT(Ps)-RE ©] £ 3%F PCR W32 =3
a-12-FHQ 2 Aol aAE TEe T F /9 Ze}oln Tuf-F FT(Ps)-RE
o] &3t @ ¥ # (overlap) PCR RE-&-& 53l pTuf-FT(Ps) DNA 4 ¥H &
S stTh. 371 TS5 ¥ pGW & e v 2ol A 3R & Notl& A 2] 5t
pTuf-FT(Ps)Z 41913t © & W pFGW(Ps) e} 2~1] =5 -5}l v}
3t pXIL Fet~n| =5 F535H7] 94, vl K-12 MG16559] 724
DNAZYE 5 7] 9] DNA Zg}o] 1 jlvC-lacY-F$} lacY pX-RS ©] &3 PCR
H-3-S Bdll lacY - AAE T E35La el vlvte 2§ 2 F B E ATCC
130329] §-# #] DNAZHH 5 7] 2] DNA X~ &}o| ™ pX-ilvC-F¢} ilvC-lacY-R<
o] &3k PCR HF-3-& 53 ilvC FrA A2 L2 HEE FSE3 T F 712 DNA
T o] pX-ilvC-F&} lacY pX-R& ©]-§3Fe] 28 3 (overlap) PCR KF-5-& 23
pilvC-lacY DNA HH-& 34 ¢k 5 A &k & 4 Notl# EcoRI®| # 2] H pX
Zehm = (pXMI19)9] ©] & 4T st pXIL Eehan =5 %819l
B A Z o ol Al AFE-3F o> (strain), 3 &} ©] M (primer), & 2} 221 X (plasmid),

31 BHAE

AL o Al A 5] 1A 4ol 71 A B,
[3E1]
T
E.Coli K-12 MG1655 F, lambda-, rph-1
C. glutamicum Wild-type strain, ATCC13032
[3£2]
4 G ofv] it A
gmd 34F A& MEHS 1
weaG Ak A MEMSE 2
lacY 342F A MEHE 3
FT(Ps) &4l A& MEHSE 4
FT(Ps) o}v] =4k A< MEHE 5
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Zefoln

X g}olw] A (5'-3"

pX-lvC-F | GTCATATGATGGTCGCGGATCCGAATTCCCAGGCAAGCTCCG
C

ilvC-lacY-R| GTTTTTTAAATAGTACATAATCTCGCCTTTCGTAAAAATTTTG
GT

ilvC-lacY-F | TTACGAAAGGCGAGATTATGTACTATTTAAAAAACACAAACT

TTTGGATGTTCGG
lacY pX-R | GCCTTTCGTTTTATTTGCTCGAGTGCGGCCGCTTAAGCGACTT
CATTCACCTGACGAC

Tuf-F1 TGGAGCTCCACCGCGGTGGCTGGCCGTTACCCTGCGAA

Tuf-R1 CAAATATCATTGTATGTCCTCCTGGACTTCG

FT(ps)-F AGGACATACAATGATATTTGTAACCGGATATG

FT(ps)-R |CGCTTCACTAGTTCTAGAGCTTAAATAATGTGTCGAAACAGAT
TC

Sod-F | TTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGAA

GCGCCTCATCAGCG
Sod-R TACACCGGTGATGAGAGCGACTTTTGACATGGTAAAAAATCC
TTTCGTAGGTTTCCGCAC
GW-F ATGTCAAAAGTCGCTCTCATCACCGGTGTA
GW-R CAAGCTGAATTCTTACCCCCGAAAGCGGTC

ter-F

GACCGCTTTCGGGGGTAAGAATTCAGCTTG

ter-R

GGTATCGATAAGCTTGATATCGAATTCCTGCAGCCCGGGGAA
AAGGCCATCCGTCAGGAT
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[38] [34]
Fopoan]
Plasmid Related features Ref.

[39]
[40]
[41]

[42]
[43]

[49]

pCES20 | KmR, C.glutamicum/ E.coli shuttle vector J. Microbiol. Biotechnol.
8 (2008), 18(4), 639647

pXMI19 | CmR, C.glutamicum/ E.coli shuttle vector | Biotechnology Techniques
(1999), 13, 437441

pGW pCES208 + Sod-gmd-wcaG 5] A|10-2014925%

A=
=
A=
=

pFGW(P | pCES208 + Tuf-FT(Ps) + Sod-gmd-wcaG 5] A110-2014925%

pXIL pXMIJ19 + ilvC-lacY 53] A110-2014925%

[EAe 1: FEA AL Ao BE2-FIALFEL S YA
B 22X o o) A = 7] A2l f-F(lactose) S B4
E}-Z- 2 E A| T} o] Al (beta-galactosidase) #] 2] 2 -8l sFo] F=7Fnll #] gl o]
FEAAHEQ NS AT = R o B A el

e A 2302 vhaa Z

- & A 241 10 g/L Yeast Extract, 20 g/L casein peptone, 10 g/L. Sodium chloride,
5 g/L glucose

- W] AW X] Z4d: 30 g/L Yeast Extract, 5 g/l Ammonium sulfate, 1 g/L Potassium
phosphate, 1 g/L. Potassium phosphate, 40 g/L. glucose, 20 g/L Lactose

- F7H Al 24 ;15 ¢/ Ammonium sulfate, 600 g/L glucose, 100 g/L Lactose

- 8.4 : beta-galactosidase

-¥j ek Z71 : pH 7.0, 800 rpm, 25°C, Air 2VVM

1 A A1 7] (stationary phase) -7 F-HER-of] F=7}F wj 4] o] Ff & F=8taL
FE3E F3E S48 ¢ 84 W EF-ZH e E At o} A (beta-galactosidase) &
80 unit> = A 2] 5ttt & 29F Fo] Ak
W E}-ZH ) E A tho} Al (beta-galactosidase) o] 2] 8[| 4] o] -8l ¥ H
2 E Q 27 A7 A H

1A, 533 ol bl A e] FQ) glo] a4 A ¢ 30.1 g/l

SEAAEEQ AT AMNE AL, FIF A o] FQlo] glo] R e RN

A o

k

w53

Frobim 2 o] QAL L 5125 AJALEHA] S5
LFARtEQ vk R o £ Bl Eo) AAE S
A 2FFAFE Q 2 7h 74 1
2 5 Qa, AEehz HFEe ol
~

_,d
I
0,
H

‘

— ©

ey

ot
Iy
i

o]
AR
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[50] ol A= fFE el E Dozl XX (Glucose) 2 ZEH-E
B

o}l o] QI AhL-F 31 2
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a-1,2-F T 2 2~ F o] &4 (0-1,2-fucosyltransferase) 7| W& ¥ =5
&2 21 84 21, GDP-D-RH = @ 22-4,6- Bl 3} o] = &} B} ol )]
(GDP-D-mannose-4,6-dehydratase) 7} & ] 125 3 2 2 215 |
GDP-L-F 7 2 2~ 41 E}o} A (GDP-L-fucose synthase)7} & ¥ =5
HFAAEE 1, HFE QA Hu|olA (lactose permease) 7} e ¥ =
A B E Y, AT J-EFoFA] (phosphomannomutase) 2
GTP-Tt=Q 2 [-E 2 o] E ol d H E A5 2ol A
(GTPmannose-1-phosphate guanylyltransferase)E H.-F-3FaL U+ 3 &
A0 & st Al 2F vl H 8w =78 5 (Corynebacterium
glutamicum) & T E Q. 27} Z 7L v x| ol v oFato] 2 F A AT EQ A~
(2'-fucosyllactose) & AJ2Fg}ol] Qo] A,
Al & X %] 7| (stationary phase) 5= A}'E 7] (death phase)©l]

W E}-ZH ) & A thol Al (beta-galactosidase) & 1l A of] 54 5F= A %
E % O 2 5= 2R A B E Q 2 (2'-fucosyllactose) 2] A4
o $ho A,
b aeulate g s = FEh a2,
9+ H-EFolA| (Phosphomannomutase) 7} 2} & B &=
a1 (HPﬂi0*14*ﬂ1E?ﬂéE%iﬂﬂﬂﬂ
P—mannose—l—phosphate guanylyltransferase)”} 2} 2 & & 1= =
Sty A2 EA 07 F= 2-F A A EHE Q 2 (2-fucosyllactose) 2

1
T~

)

N
2 o
2N
EO{'

>
r_>i H:l

—

— >
% T
o °F
¥o -
2
2

E:Oiéoé-b]‘ﬂoi_@ ooy 2 *oﬁﬁaoﬁﬁkliloié-ll

7] WA=,

FHLLAE EFEA 9= AlE SR s 2-FAdHEL S

"“fu cosyllactose)/] A AFHEE

39) 9lo] 4,

7] 2'—5,257_@ 2 & Q 2 (2'-fucosyllactose) 2] /\E el o

L EEHELAE WY T FULE sk b G R
o= A EH O R = 2 F A A E Q 2 (2'-fucosyllactose) 2]
.

13l Ao A,

7] W E}-Z- 2 B A] T} o] Al (beta-galactosidase) T,

% A %] 7] (stationary phase)°ll A A}'2 7| (death phase)Z # 3% =
];Goﬂ v #] of] &< O}E AS ER O 7 FED T:;NE—EO 2~

(2'-fucosyllactose) 9] AJAHHH.
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& SANE
100 60
80 -
& 40
G 60 - J
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33 o
= 40 n
Q -20
20~
0+ T Y T T 0
0 20 40 60 80 100

23 27.18 230 18.10 0.30
48 7872 16.60 29.60 0.30
72 7032 30,10 32.20 6.20 LactaseS ¢
78 79.32 33.70 21.00 4.90

96 45.36 38.10 1.80 6.40
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