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Saccharomyces cerevisiaelA Cycloinulooligosaccharide Fructanotransferase
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Cell Surface Display of Cyclomuloohgosaccharlde Fructanotransferase Gene in Saccharomyces
cerevisige. Hyun—]m Kim', ]ae-Hyung Lee, Hyun-Chul Kim’, Yeon-Hee Kim®, Hyun—]u Kwon",

Byung-Woo Kim"* and Soo-Wan Nam"*

. Department of Bzotechnology & Biocengineering, "Department of

Bzomaterzul Control, Dong-Eui University, Busan 614-714, Korea, *Bioneer Corp, Daejeon, 306-220, Korea,
*Department “of Biotechnology, Osaka University, Osaka, 565-0871, Japan, ‘Department of Life Science &
Biotechnology, Dong-Eui University, Busan 614-714, Korea — The cycloinulooligosaccharide fructano-
transferase (CFTase) gene (cft) from Paenibacillus macerans was subcloned into the surface display vec-
tor, pCTcon (GALI promoter). The constructed plasmid, pCTECFIN (9.0 kb) was introduced to S. cer-
evisige EBY100 cell and then yeast transformants were selected on the synthetic defined medium lack-
ing uracil and on the inulin containing medium. The surface display of CFTase was confirmed by im-
munofluorescence microscopy and its enzymatic ability to form cycloinulooligosaccharides
{cyclofructans, CFs) from inulin. The total activity of the CFTase was reached about 5.52 unit/] by
cultivation of yeast transformant on YPDG medium. The optimized conditions determined were as
follows; pH, 8.0; temperature, 507TC; substrate concentration, 5%; inulin source, Jerusalem artichoke. By
the reaction with inulin, CFs consisting of cycloinulohexaose (CF6), cycloinuloheptaose (CF7), and cy-
cloinulooctaose (CF8) were produced and CF6 was the major product.
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Immunofluorescence Microscopy
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Fig. 1. Schematic diagram of recombinant plasmid, pCTECFTN
(cft from P. macerans), used in this work.
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Fig. 2. Time profiles of cell growth, sugar consumption, and
CFTase expression in the batch fermentation of S. cer-
evisize EBY100/pCTECEIN on YPDG medium (1%
dextrose, 1% galactose).
Symbols: (@), cell growth; (M), residual sugar; (@),
CFTase activity of cell pellet; (A), CFTase activity of
culture supernatant; (W), control activity of cell pellet.

7batatt ol %W 2¥Y T4} 7145 whgey) 98
F7HA 9 B17) Lul episomal A B8 o5 7D
Jggo] Zaste ALE ARHU. webA, dubEel

episomal F&o vlg) AjFog FhTHgo] B Aoz

At E 3l

AQ,

HE AH pHe AN2E

AZY CFTases) TS HF B4 pHE pH 4.0~
1009 W oA A 23 Fig 3 oA B ule} 2] ep-
isomal ¥¥ CFTase £ pH[11]9} $Us}A pH 8.0014 &
A 848 24t pH 3.0Me 4840 A9 YEA
%okit, pH 6.0~9.0004 ¥H3Ald s EABA o] Fo] Fo}

,:100

s

bso—

o m_—( ’

260}

-

(5]

&

o 40

.E

& 20!

po—

-]

7 0 .

3 4 5 6 7 8 9 10 11

Fig. 3. Effects of pH on the activity and stability of cell surface-displayed CFTase. Dahlia inulin (5%) was used for the substrate.
Enzyme activity in 50 mM acetate buffer (@), 50 mM phosphate buffer (W) and tris buffer (@) were measured at 50C
at the indicated pHs. pH stability in 50 mM acetate buffer (O), 50 mM phosphate buffer () and Tris buffer () were
measured by incubating enzyme at the indicated pHs for 1 h at 50°C, and then the residual activity was measured in 50

mM phosphate buffer (pH 7.0) at 50T.

F, fructose; G, glucose; GF2, 1-kestose; GF3, nystose; GF4, 1F-Fructosyl Nystose; C, CF6.
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Fig. 5. Effect of different concentration of dahlia inulin on the

cyclofructan production.
The amount of 30 munit of CFTase was reacted at 50°C.
Symbols: (A), 1%; (W), 3%; (@), 5%; (W), 7%

Ratio of CF production (%)

1 2 3
Inulin source

Fig. 6. Effect of inulin source on the cyclofructan production.

Relative activity (%)

Ratio of CFs production was calculated by HPLC data
of inulin hydrolysates.
Lane 1, Dahlia; 2, Chicory; 3, Jerusalem artichoke.
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Fig. 4. Effects of temperature on the activity and stability of cell surface-displayed CFTase. Dahlia inulin (5%) was used for the
substrate. Enzyme activity (W) in 50 mM phosphate buffer (pH 8.0) was measured at the indicated temperatures.
Thermostability (V) was measured by incubating enzyme at the indicated temperatures for 1 h in 50 mM phosphate buf-
fer (pH 8.0) and then the residual activity was measured at 50C.

F, fructose; G, glucose; GF2, 1-kestose; GF3, nystose; GF4, 1E-Fructosyl Nystose; C, CF6.
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