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Effect of SBD’ s Position in Fusion Proteins on Activity and Binding Properties
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Abstract The starch-binding domain  SBD -encoding region of cyclodextrin glycosyltransferase from Ba-
cillus circulans is fused to the 5'-terminal end of the luciferase LUC gene via an artificial Pro-Thr en-
coding linker sequence. The genes are introduced in an amylose-containing potato cultivar cv. Kardal
and/or the amylose-free amf potato mutant. The results show that the SBD in N-terminal position

SBD-LUC is capable of granule-targeting during starch biosynthesis. However the fusion proteins ac-
cumulate to lower levels in starch granules than LUC-SBD. The luciferase activities of the fusion proteins
appear to be potato genotype-dependent.
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E. coli DH 5« Invitrogen pLuk07 Mankin
Kardal amf
’ . linker
DNA Baseclear . Pfu DNA Stratagene DNA
T4 DNA DNA Marker Pharmacia anti-SBD JiQ
! IeG H+L Bio-rad Luciferase IeG Ap
Bright-Glo Promega
1.2
1.2.1 PCR
pLuk07 * DNA LUC
Lucl 5'-GGCC GTCGACCGAATTCATGGAAGACGCCAAAAACAT-3”
Luc2 5'-CGCTGAATACA GGTACCTTTTACAAT-3
Lucl Sal 1 Luc2 Kpn 1
PCR 94°C 45 s 95C 45s 52C 45s 72°C 4 min 25 72°C 10 min.
1.2.2 SBD-LUC
pBIN19/SBD-LUC SBD-LUC SBD  N- .
pBIN19/ SBD 2* pBIN19/SBD-LUC pBIN19/
SBD 2 SBD  Sal I-Kpn 1 LUC Sal 1-Kpn 1
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1.2.3

Visser
SBD C- N- SBD
pBIN19/SBD-LUC pBIN19/LUC-SBD  pBIN19/LUC '
Kardal amf 6
50 MS 30 o .
Kardal 45 amf 17
5 em 5
. Kardal  amf
1.2.4
1.2.4.1
2 mm
9 mm 0. 15 mg/mL
20C 20 '
1.2.4.2
10 mg 30 pL Bright-Glo
20°C 5 min L
1.2.5 Western
LUC LUC/SBD Western !
1.2.5.1
12. 5% SDS 50 mm x50 mm x 3 mm 9 9 mm
Hybond ECL
1.2.5.2
20 mg 200 L 2 xSDS 250 mmol/L Tris-HCI pH 6.8 30% 8% SDS 200
mmol/L DTT 0. 05% 100°C 5 min
1.2.5.3
Hybond ECL Phastsystem
20V 25mA 15C 45 min.
1.2.5.4 Anti-SBD
1% 10 mL 10 x Western 90 mL TBS 20
mmol/L Tris 500 mmol/L NaCl pH 7.5 TTBS 1 L TBS
0.05% Tween-20 2 5 min. 48 ml. TTBS 2 mL 1
500 anti-SBD 2h. TTBS 32 mL. TTBS
12 mL 1: 2000 IeG H+L 1 h. TTBS 2
TBS 5 min. 0. 1 mol/L NaHCO, 1% NBT/BCIP  0.01 mol/
L MgCl, pH9.8
1.2.5.5 Anti-Luciferase
anti-SBD . Anti-Luciferase 1 250.
IgG Ap 1: 2 000.
2
2.1
pBIN19/SBD-LUC SBD LUC
PT-linker ! SBD-LUC
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GBSSI 1. pBIN19/SBD-LUC
pBIN19/LUC-SBD  pBIN19/LUC Kardal amf
6 KDLxx KDSLxx KDLSxx amflxx amfSlax  amfLSxx L SL
LS LUC SBD-LUC  LUC-SBD xx Kardal 3
45 amf 3 17
2.2
/SBD
2A KDLS 20 s
2B 3 amf
20 s 2 amfL 17
amfLS  amfSL amfLS  amfSL
SBD
a I [ il o I i
S o K015 [ 0] - - . . H A
| S -
Counts 15 065 S0 1198 1973 3516 4%
LELLA
— B0
2000
o 1 . - Bﬁ ﬁ ﬂ 11 14
Tranaforrred plants
[
wnd L B o Slo o # 15
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a. b.
c~h. KDLS
B.3 amf 20°C 20 s
2
2.3
anti-SBD  anti-Luciferase pAb
Western
N 1 1 1 SBD C-
N-  SBD SBD :
LUC-SBD SBD C- SBD
N- SBD SBD
T2 amf Kardal
. Kardal  amf
GBSSI Kardal
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GBSSI 3 KDL17 amfL.3
SBb "
1
2
5 min !
anti-SBD anti-Luciferase
KD-UT 0 nt’? n.t.
KDL17 49 + 28.0 n. t. -
KDLS16 3920 =+11.7 + +
KDSL23 7 117 £20.2 +
amf-UT 0 n. t. n.t
amfL32 22 +11.2 n.t. =
amfLS13 50 076 +33.3 + + + + +
amfSL12 29 225 +51.1 + +
1. +
2. Westren
G+ 1 " :. .; ’O!e
3 i
3. .
2.4
1 1 amfl. KDL
Western .2 amfSL12
KDSIL23 4 C- SBD N-
.N-  SBD amf Kardal
3 amf
amfLS13 amfSL12 Kardal
Kardal KDLS
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