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Cyclodextrin glucanotransterase (EC 2.4.1.19, abbreviated as CGTase) is one of the most applied industrial enzymes that
produces cyclodextrins from starch and related a-1,4-glucans by intramolecular transglycosylation reaction upon Ca®
dependent manner. The reaction of CLEC, a-CGTases from Bacillus macerans with the soluble starch as a substrate reveals
that the surfactants (SDS, N-octyl-B-D-glucoside) significantly affect not only the overall products of CDs but also their
selectivity. The surfactants (SDS, Lubrol PX) trigger the increase of «-CD production, but Triton x-100 and Tween 80
suppress a-CD specificity. Organic solvents (dimethyl sulfoxide, formamide, 2-methyl-2,4-pentandiol, and ethylene glycol) also

cause changes of total product and product selectivity.
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pneumoniae T X 2 A T}, BacillusT ) A} 75 = CGTase
T 2 7ol d F7Y CDE AN =] whet F FH2
2 B0} At} 3 2HE 0-CDE F2 A3 Bacillus
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AR 8414 (SDS, CTAB, Tween 80, Triton x 100, Lubrol PX,
9} N-octyl-B-D-ghicoside) ¢} 7] &ufl (2-butanol, ethylene
glycol, DMSO, MPD, “1&) 37 acetonitrile)= Sigmaito A 391 A}
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Z2A43te] BAHoZ FNH H4E150 mM NaCl, 5 mM
CaCl, & 8-3}3= 0.1 M .PIPES $3 &9 (pH 7.0)) A A3} A
4 A7 ¢h2- YM 30 (Amicon) - ©] 83} ulirafiliration®)) £}
3] 20 mg/ml 77 FEA U Ao A4S =dE 7] 4
3} screen Jancarik®} Kim(18)o} 2}8) 7<= & sparse matrix &
ALE-8F9th CGTased] 22 2o A 150 mM NaCl, 5 mM
CaCLE ¥ 3% 0.1 M PIPES &= £ (pH 7.0)0} 4 20-25%
(wfv) PEG 60008 HAAZ AME3lo] siiting drop vapor
diffusion®] & 2 Choe 517 2l&) B 18 Az} Lo st A
A3l sty

CLEC CGTase 2f M=

8-10 /e BA (0.2 x 0.2 x 0.3 mm)E 0.5%2} glutaraldehyde
& X5k | mlel A3 45 £9 0.1 M PIPES, 150 mM
NaCl, 5 mM CaCl,, 20-25% PEG 6,000, pH 7.0)3} 43612} 1 A{7F
ol 20T o] incubationA |y, 18 L 20 mM NaOAc9) 2
mM CaOAc] &389 (pH 5.5) 22 4 ¥l AoM A8 17t
2| 4°C o] LAt
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CLEC CGTaseE< 0.5% (w2 AREd4u =8 15-40%
(wiv) 7] So7t 8 500 w9 5% FHH 52 44 20 mM
NaOAc, 2 mM CaOAc, pH 5.5)9 30& 3<F thermomixer
(Eppendorfioll 4] incubation A)7] Fof) CLEC CGTaseSL <7}
{Amicon YM 30)o} j3f AASAR HF9 EYATES
methanol (L : 1, v/v)ol] 2}3) 23R} AB-& 214 £
%+ Zof] HPLC (waters, y-Bodapak/€r+3}5 22} column; 30

7.5 cm, 4 0.8 mimin)Z AME-3te] A E CDES F431F
o} o] g $-F 42 2E 30% acetonitrile- S £0) 2 ARS8l T

23 ¢ g

Yty o2 CD AQE FolAL& M2 O& Bacillus Folv}
Klebsiella pneumoniao] 213} A4H CGTasesf 2%t B
macerans) A 83 CGTase 71 948 €& a-CGTaseo]
2 AZEEeR & AFHAH ITh(19). B. maceransof A
CGTase: 802 1% column (DEAE - cellul ose)} gelfiltration
(superdex G-200)% o} &3 534 AAHE AAR
CGTase: AL A AAAZH 20-25%9) PEG 6,0008 #A
sitting drop vapor diffusion®§ & A}&-3to] 243} A} tHFig. 1).

Figure L. Crystals for preparing the CLEC CGTase from B. macerans.
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A (Triton X-100, Tween 80, SDS, CTAB, Lubrol PX and
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WH2AIA Ao CD &) 482 Fig. 2a0) Ve vt 2ok

AF Aol AA wS-Eo AE F44 05%, viv)g] F7kst
W CDY &) S7tshs ARE RAT) o2& HA &= A3
A E Triton x-100 (0.5% v/v) 2} Tween 80 (0.5% viv)olj A=
B-CDY &% Z7INAA A7 ZANA a-9 B-CDY] &l
Zalg A9 £ 4 Uk 28y o] 22 g A 44 SDS
2} 0] &8 =R o= N-octyl-B-D-glucoside &) A7}= a-CDY &
gol Tl g AT F7ishe 848 2o}t wEBd o &
71 8v(25%, viv)S (2-butanol, ethylene glycol, DMSO,
formamide, MPD, £} acetonitrile) 2] H7f+ o}F A1 =7} &
*HFig. 2b)& R Q7D, o) CLEC CGTaser} obd £ Aehel
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CGTase & Al8-3t9 G Rt 489 ool AR &
ol el AT Ao} YA & AIE HHTHT-10).

Relative yield (%)

Netive  CTAB  Twen80 LubriPX Tritonx100 SDS  BetaOG
Surfactants

Figure 2a. The effect of surfactants on the product specificity and the total
yields of CDs.
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Figure 2b. The effects of organic solvents on the total yields of CDs and
their product selectivities.
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Abbreviations

CDs : Cyclodextrins

CLEC : Cross linked enzyme crystal

CTAB : Cetyltrimethylammonium bromide

DMSO : Dimethyl sulfoxide

MPD : 2-methyl-2,4-pentandiol

PIPES : Piperazine-N,N’-bis
(2-ethanesulfonic acid;
1,4-Piperazinediethanesulfonic acid)

SDS : Sodium dodecyl sulfate

B-OG : N-octyl-p -D-glucoside
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