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FE: LAY K R 2 8 AF 1 251 (Bacillus circulans 251) 3 5 16 B8 81 RS %61 45 B 5L 5 8 B ( Cyclodextrin
Glycosyltransferase, CGTase) J& 7175 BR 0 1 BF (Saccharomyces cerevisiae) I i S 1], F4) 8 4> 40 O {8 Ak 77 A= 7 2
O-o-D L i 45 24 K PR I 8 (2-O-o-D—glucopyranosylL-ascorbic acid, AA2G) , L& & AA2G [ 77 &,
[7577% ) ¥ CGTase 9 ith 5 [N cgr i 45 3 AR UKL pYD1 1) a Bt 4E 3 (a-agglutinin) Aga2p VK& R (¥ R 7 14
Ja T 7 FE AL UKL pYD1—cgr s AL BRI 1% B} EBY 100 313 5 41 18 EBY100-pYD1-cgr, X & W 5 4 (B 77 5
5 5 R 3 500 1 FURE VR FE) BEAT A0 AL 5 [ B 2 i xd 7 200 07 110 5 1% 7 g LA e R THT & 7R CGTase )1 4R & Bk
AA2G 5 AFBEAT TAAL s 32t — 20 MWL T R M 7R () CGTase Yy E. coli BL21 J % P 19 1) #5 CGTase 7t il
el % AA2G R @ =P 24 0. (45 R T fe7R CGTase IR BRI % B 20 B AR LA YPG 15 95 JeAE Kk
BB TR AL 1 A FLRE AT LG S IR Bl 20 g/L, £ 25 C 5T 48 h Ji7, K 1H g/~ CGTase fit K™ & N
0.5 U/mL; %[ fg 7~ CGTase 40 C 411 (13 5 45 g P LG Ui 25 g A7 i £ i, pH RS0 YO AR 56 o % 3 1 e R
1) CGTase il #& AA2G B4l 45 A AR AL K B, e de il B2 Bl pH 23 53] 2 30 °C R 4.5, B4k 48 h ik 311 45,
K RE/R ) CGTase il % AA2G [ R AU B M & T 37%. (45181 X T CGTase,a #ER ARG &N
SO JRE 715 2R 48 » Ay St 10 TS 90 T 5 4 0 0 HE A 700 D T il 02 T 46 AA2G INF s 7 2 1R 1 7 40 T 2 B T RE B BF 4
PR S AT BRI T 2600 S VO 158 4 4F S AA2G 177 52 18 00> 124> 40 I A0 00 LA R 19 S FH T 55t
SR BRR) : FOMRG 1 40 BE B RS Wy, TR0 19 R S 2 1T RE 7R 5 2 -0~ DL IR 6 45 B ik TR 1M R

RE 5 ES Q935 X E %S :0001-6209 (2015) 104305-09

Y3 C(VO) 2 AR B B A BE & ) K TFRASE R VO RTED RO BT SR oo HOap = 2
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A FR AR AR AR AR A R AR
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NS R VC 5 DA KOBURFE VC A
PR AR I I D g, IR VE A VO 1T 5 15 AA-
2G BER R FF VC 43 71 B e > ST i L /e N k4l
P v B A A i T T IR AR R A R R R VE
AR, HATZ T A £ B T DR R DA
Je F ORI = J i A7

il (1 B A 905 H R A 0 AA2G I ik 45, Bl
SRR W R LR B R AR R ) VC I C-
2 A7 b R S B 11 T R R K R AN TR £ B
HAA2G, (n=1,2,3,4,5,6,7) , T 2 % %5 B 5E b
Wik AA2G, 4B N AA2G. 24, L iRkiE K
T AA2G AWt RO IEAT 5 28 0 o 25 Bl
T+ oo~V Y TR R IR R BB RS 2 B L e RS
R o= 22 25 B L A B o S ple e YL
FROW K 6 250 08 L #E 72 W (CGTase) f9 45 9 JiE ) 4% 5
PRI R H AT AA2G A4 & o A 52 6 i
ﬁ:’ [13] B

BTl CGTase £~ AA2G I H M = & K,
SN 48 A A T RN Bl AA2G [ AR 7R AR B
Bio HHE—B BRAE AA2G 192 P A, 34 R, 6
F [ 52 4k CGTase (1 B 57 th 4 pi 4 ™",
Prousoontorn MH 4§ Rl HJ 44k 25 JL A i B VL 4 2K 4F
HikF B ALl (Paenibacillus sp. A11) Y8 [f) CGTase
il 4k J5, UL 40 g/L 4 A= 25 C 810 40 g/L 1) B-
WA (B-cyclodextrin, B-CD) iy & 71 2E 7= AA2G,
RV 48 h J5, AA2G [ &4 0.5 g/L" . Zichen
Zhang 55 ] 43 - 0 W B < 10— 1 A8 Tk ¥ 9 1R b 0, 311
M7 104 35 Wk 2K 2F 0 FF % (Paenibacillus macerans)
KIR ) CGTase [ 52 1k, LL 50 g/L ) VC F1 50 g/L
[y B-CD AR H H A 77 AARG, fe @ " BAE S
RA[ik 21 g/L, 4 ¥ &5 B 2E 7= AA2G ;= & [ 2
{%[15] 3

B AA2G Tk AW o — W& A T,
CGTase 71 75 il AA2G [y b F v 25 A= 1l ) %5 0 42
SRR NS RIS R P W 3K N Gy T B
RN KRR Z AR, 5 VC 364 CGTase )52 1AL
SN2 T OAA2G [ Y . Zhankun Wang
25 M) ) 2 T i 78 CGTase 287 BR1RE » M T 48 &1 7 4
2 B Aol 1P R A0 B AR A T BRI T R B A SR T
I 7E P G BRI RS B 2 R T 30% M . i
I TT WL K CGTase JEAT 4 1H1 7 & BEAK /N 43 -7 Il 7
Py 30 16 AT AT T B

Tl 2B 4 3 T T s BOR R G  RE R T B RE
AR 5 DLl A R R SR R AR R P A i R
0o 3T LA SR A 40 0 A A A7) S A 5806 B B B S
75 326 ~ e 2% AT AR 22 ) e SR AR UL /T T A
T 2 T A5 QU1 B TR AR R o AR I I8 BE P
P2 A IR AR T SUBUE I AR KPR D) B IR AL N
RN B B IR TR R 2 — " o ARHT IR
MRS I BF 100 2R 1 a HESE BAE N Bk E A K B
circulans 251 Y5 ] CGTase &7~ T BRI % £F % M,
K cgr K DN v i 22 R 7R AR pYDL Hf Aga2p (1)
373, A7 T GALL J3 21 T i # @ 8 Ak pYD1 gt LA
SIEFRE S 3 T I RIE . a B R WK AGAL
G 0 1) A% 00 7. Agalp A EE AGA2 i i 1) /) 45 5 IF
HE Aga2p 2 B, WAk 2 )38 1 b B A S i) Agalp
T B R A IR IR WL (GPL) JL A 45 & 2 4n e BE L
TSI T e 7% o 55 B> AHIE FAE Y B0 3 1 JiE s
FARME MR 2 B EBY100 JEI A h A T A
GALI-AGAT JF JC I 8 HE , LA Aga2p-egt fil 4 26 1
AE S TR Agalp 45 4o X P 7R R 4038 i 3t 4 d
AL H R A L g0 i BE 0 4 S S D 2R L OF BN
SRR B S DR T AR 2 ) N

1 MRS A

1.1 ##
1.1.1 &= #kFO R KL : Escherichia coli JM109 A 5z

% 25 R 3 ; Saccharomyces cerevisiae EBY100 (aGAL1 -
AGA1::URA3 ura3-52 trpl leu2Al his3A200 pep4::
HIS2 prbl1Al. 6R canl GAL) , # & it ki pYD1 14 14
2% [ Invitrogen 2 7], B4 JFi ki pET20b ( +) —<gt LA
J 515 1% JTRL ) Escherichia coli BL21 ¥t AR S2 56 =
Fe s K R K o

L1.2 $FFE:OLB ¥Rk (/L) & AN 10, %
BE¥y 5,NaCl 10, & F 5% 2% 0. 1,pH7.0. QYPD ¥
Ik (g/L) & Ak 20, % BEFY 10, 5 4545 20, B)SD
R gR 3t (g/L) :YNB 6.7, # % # 20, &R 0. 1. @
YNB-CAA-Gle } 555 (g/L) : YNB 6. 7, g 85 4 & 5t
WS, M4 20, @YPG K JRIk (g/L) @ & 11 Jik 20,
B Rk K 10, 2 FLHE 20, © YNB-CAA-Gal 55 77 3 :
YNB 6.7, lg 85 12 HE R 5, 2 FUBE 20 @ Ueky kil
PR 75 (g/L) :YNB 6.7, i &R (1R 51K 5, 5L
Bl 20, W] ¥ I VE KD 20, Ul 20
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L1335 ook /s & 4 B0t n) &
(Amp) YNB W [ g4 T A4 TR A A IR Al
R EcoR 1 Xho 1 T4 &5 H TaKaRa
wl SR H R R AA2G AR AR B Sigma 2 ] H
A 00 Ay 1 7 23 T 2 Ui B CGTase H A SI2 56 3 R it
B0 K o A B R T P 43
1.2 RERFEHRN pYDl-cgt BIHE

¥ 4% A H 1 58 B kL pET20b ( +) —<gt 4
EcoR 1 1 Xho | XUEG V) )& » B V) W £ HE vk O 8 11 9]
W R 2 DR B, SR D T4 3% 2 i 1A 35 IR R ) R
il D) b B AR TORL pYD1 BB, R WAL E.
coli IM109 J& 37 75 4H i, IF ¥4 38 & %% A WOk A 72 %
Amp [R5 77 3 PR 1,37 CRE IR A P
PR P& BEAT AR B IR B HOIORL A D) S E . A X
it L) 56 30F 1) T 40 5RE pYD1—cge 3% b i 4 B 2 W) Wl
7> LA R 7 41 1E )
1.3 EBHLRIFR

K E b R S ) B JFORE pY DL —cge 5 A4 TR 1 1%
EBY100, # 4k % 1] LiCl 3%, #: A4k 7 F) ] A & 6%
T2 1) a6 B PRSP B AT Uk K EE O IR R B
EBY100-pYDI1-egt % %f 8 EBY100-pYD1 4% Fh 5 i
AR F.30 CHE IR 4 d 5, W ROU 257 B P
LA € CGTase J& 5 7R 1)
1.4 EERETR CGTase i55FRIE

A5 4L B B BE EBY100-pYD1-cgr #: Ff &
YNB-CAA-Gle AR5 5 He b 35 5% 1 180 &0 )5 43 5l
KR AR B R 3 YPG B JR 3 L J YNB-CAA-Gal 5557
Fr, 75200 r/min, 25 C4 A TS RIE, 75052
12.24.36.48.60 h WK, K I 4= 41 i (1) 3% 1 7 i
T ¥ EE AR % BE EBY100pYD1 gt 25 4 YNB-
CAA-Gle Y ARRE 7 3 b 55 32 1 8 &0 5 23 00 K 1
R 2] YPG 5 37 Kb, 43 ) 7E 20.25.28 C & A
TS RE, 5 NES 12.24.36.48.60 h BUFE, £
W4 40 B 2% T R R B VE R 41 BR W R B
EBY100pYD1 gt % F &2 YNB-CAA-Gle ¥ {4 % 3¢
FEh R SR B0 5 0 R R AR B RS B YPGB IR
Berp, BRI S IR N 510.20.40 g/L 2 FLAHAE
200 r/min,25 C4& M FHFRIE, 50iF S 12,24,
36.48.60 h HURE, Kl 4 4 P 1Y) 3 T R O S 5 R
SR 1% BF EBY100-pYD1 gt $ F 2 YNB-CAA-Gle
AR K 7 v B FR a0, B0 IS 4 K TR AR e 7% B
B 20 g/LEFLRE YPG B 323, #5200 r/min, 25 C

MRS RE, 4 MFES 12.24.36.48.60.72 h
KR 5 ARSI 4 40 i 1 3% T JR s Wi 9% < T 7 D U0 25
Pt % LA B B AR T
1.5 CGTase fig5F N E

2% (W/V) W PEVE R % 1 mL 5 50 mmol /L
Fr 15 R Na, HPO, 22 ¢ 3 (pH5.5) 1 mL, 5 0.1 mL
T 2 RS (R 8 VR 5 SO °C K W8 K i s Y 10 miin,
BN 3 mol/L HCl ¥ ¥ 0.2 mL £ 11 J N, A
0.1 mmol /L IEM W 0.2 mL,16 C & 20 min,
5 505 nm il E W JE . — AN AL (U) s X
HAE FIRINE AR 1 min AT wmol o34 B
FIT 5 ) Il
1.6 AA2GHEFLUREBENE

TER S IR E 5 g/ L (1) LHu 3R il /% «
B A W1 RS T — i (197 2% 5K I 7R CGTase (R H
R R 7~ CGTases 477 AA2G I M AR & i\ £
WP 6.7 g/L [ EE Y YNB) , il NaOH i 45 pH
$5.0,35 °C N 24 h, 0N % 55 e AL BE 6 h
Jei > BURE I N R AR AR = S SRR v i (10% , V /)
Ll RN I PTTE B 1 UUTES hJE K AT 5 18000 x gy
A 10 min, HUF G R RE S M 0. 45 pum i 9 i
ik, JEHEAT HPLC 43 07, 38 i A # VE A 8 AA2G
A (AA2G IR EE = bRFEIETHI AR x AA2G AR k¥
W (g/L) TAA2G bR FEUETHIRY) o (o3l 4 fF n F
Agilent 1200 HPLC (% 3% {%, Agilent [ Z) 3k Ff 4%,
Agilent SB-Aq 5 um (4.6 mm x 250 mm) , LCHA 4
AT W 2% 5 B0 AH 2 20 mmol /L ¥ M W IR, UL
0.8 mL/min; #Ej5 35 C.
2 gilg
2.1 CGTase TR EMESRRERANIEL
2.1.1 FRERTEHRK pYDl-cgr B4 5 - 45 4y
A HIOHER (cge) (T 41 ki pET20b ( +) - cgt Al
P RER AR IR pYDL 43 5 48 EcoR 1 A1 Xho T XU 1)
Jei o ¥ H R R T BRI pY DL R, 4R 5 i 4%,
TN E. coli IM109 J2 52 25 41 i obr» il 4% Bk .
kL4 EcoR T Fl Xho T XUEE VI B AE, Wbl 1 fros,
7E KA 5000 bp F12100 bp 4b #4745l » 43 il A4
WJFRL pYD1 K H (35 R cgr Jv B K/ — 50, 2 W
I RIA R pYDl—gt ¥ & i yo B. circulans 251
CGTase & [K cgt #f vg % 2 ik pYD1 o, &b T 3L
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VEJR B FRHEZ R, 55 F S UM A 4
1 F Bl E & AT R Ih g, ] SO T UiF CGTase 5 a—t

(A)

PGALI

EcoR T

cgt

TRP1 ORF

A 38 Gt ) i DAL 1) 3 8 o, OF — 0 2 38 A6 I 19 BE 1Y)
P Ah K 1 -

(B) M 1

e <— 2100 bp

1. RERFELRK pYDlcgr MM E R EFH I IE
Figure 1. Construction and analysis of recombinant plasmid pYD1-gz. M: 5000 bp DNA Ladder
Marker; lane 1: recombinant plasmid pYD1-cgt double digesed with EcoR | and Xho | .

2.1.2 RERTEERERESNFIESEE HE
UKL pYD1cge 5 e BERA BURL pYD1 43 531 % A i3k
DN % RE EBY 100 J 52 25 41 g b, 23 53 #4441
WERER EBY100pYD1-cgr e JC cgt 1S M 41 % BF
EBY100pYD1, 75 SD V#3777 H 5% 7% » B B o 3
R 2 YNB-CAA-Gle 5597 5L 15 J7 1 0, 7 40 1) 4%
F A VR R P L, B R 3 d S i R A o
2 A LU 3 T H EBY100pYD1-cgt 43 W L (1)
TE A 7K AR P 5 T T R D) G K P R B CGTase
i L JEE 73 A TR P B % T

B 2. FME R TERE B S EH R 0 B 9
TR L A BgE A

Figure 2. Halo assay of normal yeast and engineered yeast.

The strains were incubated on YPG agar plates

supplemented with 2% soluble starch for 3 days. Left

panel: EBY100-pYD1; right panel: EBY100-pYD1-<g:.

2.2 FEMHERER CGTase 55 K1k
2.2.1 REEEFEEE ok 017, 1920] i
B HTRMDEREARBERER S S KBRS

YPG 17 77 3 DL J YNB-CAA-Gal 5535 5L, AR5 % 2
TP I R 0 I 7 IR R, a3 R, H
YPG £ 7% A& W K & o8 CGTase [ 3% nf ik
0.5 U/mL, ifi il YNB-CAA-Gal ¥ 3% 5 i 22 1 & 7R
CGTase i35 4 0. 32 U/mL, I A#F 5T 1% $% YPG £
I HEAE Ny 7 i A W R IR

0.54 . T
—=—YPG
{1 —*—YNB-CAA-Gal 3
~ 044 /
-
E |
sl
< 03 / /H—‘i
= /
3
= 024 /
£
i‘
f=1
= o014
o
0.0 ' ; . . .
0 12 2 36 48 60
t'h

3. BHEENIBERNRIE

Figure 3. Influence of culture medium on enzyme activity.

2.2.2 HEFSEENIEE MY Invitrogen # 1
T W RE I B AR SRR N 28 °C, i S E N
20 -25 °C, AWFFLR FH 20.25.28 C 4 4¢ 5 41 % B
(75 UL B S 45 SR W] 4 PR, 75 IR 25 C L 3R
i &7~ CGTase g i% fe =i 4 0.5 U/mL; 1% 5 il &
k20 °C I {35 B 1% 24 0.35 U/mL.
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——207T 069 _a—surface-engineered 378
054 —-25TC o free enzyme T
05] —=-DCW i
— ~
3 047 2 / "~ 6
£ = 04 . T
5 = /3/ = o
= e~ rd =
z 03 £ 4 @
‘; .2 0‘3_ // / i 4 _§
é g l/‘ 5
S 02 2 024 / e -
g £ 0 /& A
: : Y/ —
=01 . 0.1 /
/
e ':"{
0 T T T T T 0.0 +=—""——"7 T T T — 0
0 12 24 36 48 60 0 12 24 36 48 60 72
t’h t/'h

4. FHREMEBFENZM
Figure 4. Influence of inductive temperature on enzyme

activity.

2.2.3 REFSFIREMZRE: LI LM
BT BLIR 5 70 SO 7 i B B E — B U AE 15 4]
R B 15 77 A K FUBR BE X 5 g B AT 2
fRSEma, 45 RAELS Fros, 20046 2 FUREIR E Y 20
g/L I, W% A LUK 2] 0.5 U/mL, P4 & 75 9 771K
Ml AN P10 WOUE B AR A FUBE S I A20 g/ L.

—=—5g/L
0.5{ —e—10g/L
—a—20 g/l
—v—40 g/L
5 0.4
£
= 0.3
z
g
S 0.2
&
g
5 0.1
00 5”"” I. T T T T T T T T
0 12 24 36 48 60

t/'h

Bl 5. 3 ZLHER E X BEE B 800
Figure 5. Influence of initial concentration of galactose on

enzyme aclivity.

224 REFSHBERBEE: WE 6 Pix,0 -
12 h WAL KN, WK T HERBAEK, LT
Y] 12 48 o AR A B, T S R RO T
FRECI 0T 48 h i B A I A) 0 S G, AR T S
AV, WARERKIEANTE W 5T 48 h I3
T & 73 2 125 il 3% Y23 3] e K 3R JE s 1Y) B K g
W4 0.5 U/mL, K& B B35 K i 2 Mg i b
0.2 U/mL. A ICHE AL BE A I 48 h Oy S 19 7 I (1)
= ZEL LT

B 6. %S B 6] 3 B 7 B B 4R A KO S0
Figure 6. Influence of inductive time on enzyme activity and cell

growth.

2.3 XRMEET CGTase £ AA2G EFIR A M &Y
Iz A
2.3.1 RMERT CGTase By a4 FEEH T2 E
4 WK 7-A PR, K s CGTase £E 50 °C R 5%
W 4 h, 75 40 °C R ERilE 24 h LUS A 0RFF 75% UL E
(03 1 » 17 35 25 B AE 50 °C 40 C 4% A 1 2 32 1 43 i)
b6 h 110 ho 455 FHFE M 7~ CGTase £F 40 °C
N R v d s B o B 7B SR, %R T R R
CGTase 71 pHS5. 0 I - 3£ ] H 45 3 h, 1fij & pH6.0 -
8.0 A Rl 24 h 5 B Mg % A DR 4% 75 80% LA L, iy
WA Mg £ead 12 h Rl )5, pH 75 5.5 3] 7.0 2 [ 5%
B Bty 3% 0 PR FF 7 80% LA L fn 78 Hfh pH 41 R, Bk
B IS 1 55 30% LA R P, & W K 1 JiE 75 CGTase )
pH F& 52 3 [H 4% 5
2.3.2 BBIRHIE AAG IR . RNBEEMTE
B 2 M8 - 2% s 381 TR 7R R 119 5 0 A KU B S DL
10 g/L ff) B-CD F15 g/L VC (pH5.0) A 20 U %
JE R If) CGTase 43 M 7E 25.30.35.40.45.50 °C /K%
FEIR 4k 48 h, HPLC £ 1] AA2G A gt . i &
8 FT 71 » 1 JE 71 CGTase (145 38 %5 443 7k 30 °C,
30 40 CYoH A AA2G (¥ 7= & 3y ok 5 38 4 4 il 2
T 90% LA F .
2.3.3 BBIRHI& AA2G I#EP, RE¥E pH X
FEE B RN < 2% L8 B R I B ¥ 55l A K pHL, BLEE
W RE 10 g/L ) B-CD 15 g/L VC ] 20 U 1 &=
CGTase 4> %I {E pH4.0.4.5.5.0.5.5.6.0 {1} F7&
35 CKMHRIR T4k 36 h, HPLC K il AA2G 4= %,
. WK 9 B, R R CGTase [ #: i # 1L pH
i 4.5,pH4.5 -6.0 JE[H N AA2G (7 B8 H i
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(A) .
1004 ——40C
i; ——50T
] 1
2 804
£ B *
Z T
2 604
]
=
e 5
o
2 407
S
0 4 8 12 16 20 24
t'h
B) —a—06.0
( ] ——7.0
100 —a—380
804 1 i
= -
2
5 60
L]
=
= .
5 404 .
& \-\
20 \I——_‘E.
0 48 12 16 20 24
t'h

7. ZERR CGTase HiE E fa E M (A) LK
pH (B) I2 E ¥
Figure 7. Effect of temperature (A) and pH (B) on

surface-engineered CGTase, respectively.

T

2.0 /

7#

/} :
. T
% 1.54 / / /}
<
= 1.0+
E 7.
3
E 0.5 / /
(=B
0.0 | — T/ g T T |/ g T T
25 30 35 40 45 50

8. BEX AARG FFE T

Figure 8. Influence of temperature on the production of AA2G.

i pH F ¥ 80% L) I,

2.3.4 [MHIR&I%& AA2RG ZiEd, RN EMZE
BN LL 10 g/L (19 B-CD M5 g/L VC Jy i,
A 20 U % i J& 77 CGTase, B T 35 C /KB IIK, 5E
IR A I AA2G 2B it . Wi 10 fro, AA2G

3.0

Jd W
SN | 1]
11

9. pH 3 AA2G F=E MM
Figure 9. Influence of pH on the production of AA2G.

fhy 7 e Bt A A A I Tl 1) S 1 180, % AL AE 48 h ik

FoP-r, KM 7~ CGTase £ 7= AA2G {77 &1k 3
2.93 g/L.

3.0 A
2.5 e

Production of AA-2G/(g/L)

0 12 24 36 48 60

10. [ RzBt A3 AA2G = BRI
Figure 10. Influence of reaction time on the production of

AA2G.

2.3.5 AARGESIRE M IREHEI YRR E: Al
WIHTFCE B, UL 10 g/L ) B-CD 1 5 g/L VC H &
W, 11 E. coli BL21 1 It 45 F4 Ui 25 1 1 L B 0 4% A1
AT AA2G, 48 h NP AT I AAR2G R iy
2. 14 g/L, 1y A 1 € 7- ) CGTase {EAH [F] IS WK Z N
A7 AAR2G [ R S S T 37% . e i
JEUIRL, 6f R 1T & 7R 1) CGTase PA J i B CGTase ff 5™
AA2G R R rb AR R A 2 R 2EAT I, i 11 Py
7 B F i 85 CGTase MU A4 IS 46 26 B 5 & B I (0] 1)
FEK TGN, [ B 48 h I A3k 3.15 g/ L, i A H &
[l Ji& 7~ CGTase fif e A N 4 % 9% & & — H AL T
0.45 g/L.
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3.5
30 _ —=— surface-engineered CGTase A
o —a— free CGTase
2.54
) 2.0 .
5 -
S 151 /‘/
2 3
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5 1.0 /
0.54 - u
4 T = B
OO T T T T T
0 12 24 36 48 60
t'h

11. RERR CGTase 5iff & CGTase & 7=
AARG EIFMBEERESEHLEER

Figure 11. The content of glucose during the process of AA
2G production by surface-engineered CGTase and free

CGTase, respectively.

i

AW FEAE B % B b 34T CGTase &M E
BRI T EBY100-pYD1-cgr 41 i W5 % 1F, L &
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Anchorage of cyclodextrin glycosyltransferase on outer
membrane of Saccharomyces cerevisiae to produce 2-O-o—
D-glucopyranosyl-L.-ascorbic acid

. . L2 . . 1,2 . 1,2 . 1,2 1,2%
Yanjun Xiong'*, Lingqgia Su’", Lei Wang"~, Jing Wu"", Sheng Chen
" State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu Province, China
? School of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu Province, China

Abstract: [Objective] Displaying cyclodextrin glycosyltransferase ( CGTase) from Bacillus circulans 251 on the cell
surface of Saccharomyces cerevisiae to improve 2-0-o-D-glucopyranosyl-d.-ascorbic acid (AA2G) production. [Methods]

CGTase encoding gene cgt was inserted into the 3” terminal of Aga2p of vector pYD1 and the obtained recombinant plasmid
pYD1-gt was then transformed into S. cerevisiae EBY100 to produce surface displayed CGTase and culture conditions
(culture medium, inductive temperature and concentration of inducer galactose) were optimized. Moreover, resulted
CGTase displayed on the yeast cell surface was used for the AA2G biosynthesis under the optimized condition. [Results]

CGTase activity on the cell surface of recombinant yeast, S. cerevisiae EBY100pYDI1—<gt, reached 0.5 U/ml in 48 h
fermentation using Yeast Peptone Galactose culture medium with 20% galactose as sole carbon source and inducer at
25 °C. The displayed CGTase exhibited better thermostability and pH stability than that of free CGTase. The concentration
of AA2G produced by the surface displayed CGTase was 37% higher than that produced by free CGTase at its optimal
transformation conditions of 30 °C and pH4.5. [Conclusion] The cell surface display system based on a-agglutinin is an
effective system for displaying CGTase. During AA2G production by surface displayed CGTase, the by-product glucose
might be consumed by yeast cell and thus facilitated AA2G production. The whole cell EBY100pYD1-<g¢ will have better
prospects for applications.

Keywords: cyclodextrin glycosyltransferase, Saccharomyces cerevisiae, surface display, 2-O-a-D-glucopyranosyl-L.—

ascorbic acid
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