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B . [ 848 L&k E—FF Arthrobacter arilaitensis NJEMO1 & R & A AU A B-wk v Fbs F
Bi(B-FFase), #hALItatfTsdbtretsti. [k M pelB 155 k5 B-FFase #kd A ik/its
pET22b-pelB-bff, +% - Escherichia coli BL21(DE3) ¥ # & ik, #iBi4xiLix. DEAE W& F
R E BT AN ELEE, KA LBXAAY AT B-FFase #ATL & &4 e fotite. [4
21 M ELRA pET22b-pelB-bff, BiE#AHFRELH, PTG KE 0.1 mmol/L, #FiRAE
30°C, #5870 10h, &) FHA 108 Umg, KA T RAEFEEGG IO TR AL, HILRFA
B\ 4k fh 4k 49 P-FFase. %5 &b M40 0% Ao kA0 /E 3KAF T 35 7~ B-FFase shik69 444 0.15 mol/L &
145, 0.1 mol/L HEPES pH 6.7, 26%% . —8% 400, dh/AAiT4ta#5%Tohik3] 214, [£#] 3
oM A8 ) B-FFase R X 4MAR 2 09I Fa s sy A0 T AR R, AMGEMAEMF A FE—F
RRAEGFEEMES RO KE, TORNMR B FEEEINERLE T T A,

KA RABHE, pelB 550k, MIKE, EARL, 4

Expression, purification, and crystallization of an organic
solvent-tolerant B-fructofuranosidase
SU Hui' CHEN Qiong-Zhen* HE Bing-Fang'"

(1. College of Pharmaceutical Sciences, Nanjing University of Technology, Nanjing, Jiangsu 218000, China)
(2. College of Life Sciences, Nanjing Agricultural University, Nanjing, Jiangsu 218000, China)

Abstract: [Objective] This study aims to clone, express and purify an organic solvent-tolerant
B-fructofuranosidase (B-FFase). [Methods] The recombination plasmid pET22b-pelB-bff by fusing the
signal peptide gene pelB with bff was expressed in Escherichia coli BL21(DE3), encoding B-FFase
from Arthrobacter arilaitensis NJEM0O1. Ammonium sulfate precipitation and DEAE anion exchange
chromatography were used to purify p-FFase. Crystallization condition was determined using the
sitting drop diffusion technique. [Results] Plasmid pET22b-pelB-bff was constructed. Under the
optimal induction condition as 0.1 mmol/L IPTG at 30 °C for 10 h, B-FFase with the specific activity of
108 U/mg was expressed in the culture medium, which was further purified to the crystalline purity.
The single crystal of B-FFase could be diffracted up to 2.1 A resolution at the optimal culture condition
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consisting of 0.15 mol/L calcium chloride dehydrate, 0.1 mol/L HEPES (pH 6.7) and 26% (V/V)
polyethylene glycol 400. [Conclusion] B-FFase has been successfully expressed, purified and
crystallized with an efficient transfructosylation activity, which lays a foundation for the investigation
on the structure-function relationship and improvement of B-FFase catalytic efficiency by directed

evolution of gene manipulation in the future.

Keywords: Fructofuranosidase, pelB signal peptide, Excretion, Protein purification, Crystallization
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B 1 i5SEE p-FFase Ri& AN
Figure 1 Effect of induction temperature on expression of p-FFase
E: A: RFESRIEEE R B-FFase HLIKEL M: AR [ Marker; 1: 25 °CiEFE KB [iF; 2: 25 °C BFJ5 M BERITRE; 3:
30 °CiEFIR KRR i 4: 30 °CEFIRBTRRFIINE; 5: 33 °C R REER 13Y; 6: 33 °C A MIEDIE; 7. 37°C
PG KFER LI ; 8: 37 °C /el SEUiIE. B: ARIFFIRE T LFOR L IG RS,
Note: A: SDS-PAGE analysis of f-FFase under different induction temperature. M: Standard protein marker; 1: Fermentation supernatant by
induced at 25 °C; 2: Precipitant after sonication by induced at 25 °C; 3: Fermentation supernatant by induced at 30 °C; 4: Precipitant after
sonication by induced at 30 °C; 5: Fermentation supernatant by induced at 33 °C; 6: Precipitant after sonication by induced at 33 °C; 7:

Fermentation supernatant by induced at 37 °C; 8: Precipitant after sonication by induced at 37 °C. B: Enzyme activity of fermentation
supernatant under different induction temperature.
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Figure 2 Effect of IPTG concentration on expression of 3 FESESEXS f-FFase &AM
B-FFase Figure 3 Effect of induction time on expression of f-FFase
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El 4 &{kj5 p-FFase B jk[E

Figure 4 SDS-PAGE analysis of B-FFase after purification
F: M: FRMES [ Marker (4.8 pug); 1: 5 pg 4lifL)5 p-FFase; 2:
10 pg 4lifbf5 B-FFase; 3: 20 pg &lifbJ5 B-FFase.

Note: M: Standard protein marker (4.8 pg); 1: 5 pg purified
B-FFase; 2: 10 pg purified B-FFase; 3: 20 pg purified f-FFase
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Figure S Crystals of -FFase screened by crystal kits

W A RS 0.2 mol/L k45, 0.1 mol/L pH 7.5 HEPES,

28%E "] 400; B: 5341 0.1 mol/L pH 5.6 ArHFERAN

10% 2-TAEE, 10%3E 2 "1 40005 C: $E3R4cF= 4% pH 5.0 B

RN, 12%3 2, ZFE 3550; D: 0.lmol/L HIFR%EE.

Note: A: 0.2 mol/L calcium chloride dehydrate, 0.1 mol/L pH 7.5

HEPES, 28% (V/V) polyethylene glycol 400; B: 0.1 mol/L sodium
citrate tribasic dehydrate pH 5.6, 10% (V/V) 2-propanol, 10% (W/V)
polyethylene glycol 4000; C: 4% (V/V) tacsimate pH 5.0,

12% (W/V) polyethylene glycol 3350; D: 0.1 mol/L magnesium
formate dehydrate.

50

El 6 p-FFase RIifRERE

Figure 6 The high quality single crystals of f-FFase

e A B BEFR S 0.15 mol/L 444k 55, 0.1 mol/L HEPES pH
6.7, 26%FZ " FE400; B: HRETFEEMUE 0.1 mol/L pH 5.6
FPERmEN, 0.2 mol/L S8 ALY, 13%3 2 I 4000.

Note: A: Single crystal grow in 0.15 mol/L calcium chloride
dehydrate, 0.1 mol/L pH 6.7 HEPES, 26% (V/V) polyethylene
glycol 400; B: Single crystal grow in 0.2 mol/L calcium chloride

dehydrate, 0.1 mol/L sodium citrate tribasic dehydrate pH 5.6,
13% (W/V) polyethylene glycol 4000.
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B 7 B3R BL17-Ul £kih ER&F|RY p-FFase 825
1THTER

Figure 7 The diffraction image of p-FFase single crystal
obtained at beamline BL17-U1 of SSRF
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