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Expression, Purification and Crystallization of a Glycoside Hydrolase Family 5
Endoglucanase (AnCel5A) from Aspergillus niger

YAN Junjie', LI Yujie*, ZHENG Yingying’, CHEN Chunchi®,
GUO Reyting®, LI Huazhong™, LIU Weidong
(1. Key Lab. of Industrial Biotechnology,Ministry of Education, Wuxi 214122, China;2. Tianjin Institute of
Industrial Biotechnology , Chinese Academy of Sciences, Tianjin 300308 , China)

Abstract: The B-1,4-endoglucanase from Aspergillus niger (AnCel5A) is a cellulase which is
classified to glycoside hydrolases subfamily (GH) 5. It can hydrolyze the amorphous region of
cellulose long chains by endo-action, which makes it one of the key enzymes in cellulose hydrolysis.
This research aims at determination the crystal structure of AnCel5SA by screening and optimization
its protein crystals. The signal peptide truncated AnCel5A is successfully expressed in P. pastoris
X33. Purified proteins are obtained by using ion-exchange and hydrophobic chromatography. The
crystal screen of AnCel5A is completed by using sitting-drop vapor diffusion method and screen kits
bought from the Hampton Research company. Initial crystals are found in the reservoir solution of
cryol kit (A6). After further optimization, better crystals are obtained. The crystals diffracted to 1.8
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A and dataset is collected at beam line BLI5SAI of the National Synchrotron Radiation Research

Center (NSRRC, Hsinchu, Taiwan).
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1.1.3 &EA  HIRMEE: TR Pichia pastoris X33/
pPICZaA—AnCelSA (A S5 AR AF ) .

12 FHi&

121 Fad ke RE 80 CLRAFHH I 1
mL #Z %] 100 mL YPD ¥5 5723 (Zeocin®, 100 g/
mL) 1,30 °C,250 r/min 4 % 55 57 2 0Dg=0.6~0.8,,
B YPD B 37 W 2135 A0 3] 10 % 500 mL BMGY
K #2367 (Amp* Kan*, 100 wg/mL),30 °C,250 r/min
PR 55 9% 16~18 h, & ODg=2~6,4 CILFF 6 h, i 3=
U DUTE A M F AR BMMY 85 97 BE B 4k 2k
T30 °C,250 v/min fik 7 Hi 9% . BERE 24 h ALK
JE 1% H B, S35 96 h,

122 AmraMEL AL LRBKRZLS 500
r/min, 4 °CE&5 0> 25 min J5 W LG, LBk
A5 AnCel5A 71 N-¥EEEAL AL, P 2]
Endo H BgVI EMERAL, FRARFRLE 1:10% 1] W
A 20 mg/mL () Endo H i , 25 FUML B S 26 A
EHAE A 5 L(25 mmol/L Tris—Cl,pH 7.5) 35 # i
4 CENFREY, B0 6 h WA, B 12 h
ICFESDS-PAGE HL K (B2 AR NN 25 0 ) | 6 £
A DIROCR

1.2.3 DEAE Sepharose 6 Fast Flow “Ffifik A:25
mmol/L Tris—Cl,pH 7.5; EMEW B:25 mmol/L Tris—
Cl,1 mol/L, NaCl,pH 7.5, JZHr#k H A W -7 J5 I
e, BERESERUR A WOMUEF- 67 B W E AR 0~
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Fig. 1 Endo H enzyme digestion of AnCel5A
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T [R] — G2 vh g b, A [ 3 2 T P Ay 9 R

MR AL 2 A AR, S B B TS A B A S
A A BT X, DT SE B H 0 S A E 4y
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WO H R KES R Bon BA A RV b AR A
(5 FZE T RO IR T ok, AT 2 o, kil 2 AUk
VL VKT 3 4 AR [R) ok B Vo I v vk B 1 2 1

M1 2 3

193 860

93 000
72 000

57 000
42 000
31000

24 000
15 000
8000

2 DEAE BB FXEMN
Fig. 2 DEAE Chromatography
2.3 Phenyl Sepharose 6 Fast Flow
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Fig. 3 Phenyl hydrophobic Chromatography
24 AnCel5A ERRFERRENE
AnCel5A V&4 J5 1 85 (VR B2 22 mg/mL, Vi 45
74 SDS-PAGE Biib 45 R UNK 4 fro . Horp 3kl
1 ARG 5 HE A

(a)Wizard Il G5(417)
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Fig. 4 SDS-PAGE of concentrated AnCelSA
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1)Wizard 111 G5 (41*), %51 :28% Polyethylene
Glycol 400 (PEG-400),0.1 mol/. HEPES pH 7.5,0.2
M Calcium chloride, fi & S ERIE , WLIE 5(a) ;

2)Cryo 1 A6 (6"),451F:40% (v/v) Polyethylene
Glycol 600 (PEG -600),0.1 mol/L. cacodylate pH
6.5,0.2 mol/L. Ca (OAc),, i M IEAR 24k, WL 1A 5
(b);

3)Cryo II A4 (4*), %A :40% (vIv) Polyethylene
Glycol 400 (PEG-400),0.1 mol/I. HEPES pH 6.5,0.2
mol/L Ca(OAc),, R EHOR UL 5(c),

5 AnCel5A ¥ @&
Fig. 5 Primary crystal of AnCel5A
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1)Wizard III G5 (41%).(22,25,28,31,34, 37)%
PEG -400,0.1 mol/LL. HEPES pH 7.5, (0.1,0.2,0.3,
0.4) mol/L. Calcium chloride;

2)Cryo I A6 (6%):(25,30,35,40,45,50)% (v/
v) PEG -600,0.1 mol/L. cacodylate pH 6.5, (0.05,
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0.15,0.25,0.35) mol/L Ca(OAc),;

3)Cryo 11 A4 (4%), %1F.(32,34,36,38,40,
42)% (v/v) PEG-400,0.1 mol/L HEPES pH 6.5, (0.1,
0.2,0.3,0.4) mol/LL Ca(OAc),o

WL L5 7R Wizard 111 G5 (41%) 25 - H Ak i
K 1 S AR B AR A HT - TC ek 38 | WLIE 6(a) ;Cryo 11 A4
(4 AR K b A5 1F RAE 42% PEG-400 X —31]
AL AR ILIE 6(b) ;Cryo T A6 (6%) & FIAL Fh Ak
IR BTk % 5 PEG-600 Y78 & 35%~45% , UL
K 6(c) 221X Cryo T A6 (6°) Z&FHEATARIE T .

Cryo I A6 (6%):(34,36,38,40,42,44)% (v/v)

(a)leard 111 G5(41”)

(b)Cryo 1 A4(4)

PEG -600,0.1 mol/L. cacodylate pH 6.5, (0.1,0.2,
0.3,0.4) mol/L Ca(OAc),,

H 400 20 VR R 5 20 R R 1 AR AR B X L R B

Cryo 1 A6 (6%) fL &l iy i & 1F 02 35% (viv)
PEG-600,0.15 mol/L. Ca(OAc),,0.1 mol/L. cacodylate
pH 6.5,
262 ATAEEIKSE PRIEMRARBINE A R
525U AT IR P R 4T (NSRRC), i€ £
BLISAT 2l #E47 X I £k hb iR 5, 45 204 51 7 (1
7) A ST ST 1.8

(c)Cryo 1 A6(6%)

6 AnCelSA 1L Rk
Fig. 6 Optimized crystal of AnCel5A protein

B 7 AnCel5A X-Sf& %751 &
Fig. 7 X-ray diffraction image of AnCel5A
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Wi AnCelSA, KWK UGHE 2 EndoH %tﬂﬁ*ﬁ
DEAE & 38 4 2 17 1 Phenyl Bi 7K J2 87 3515 &
JE 1 AnCelSA & 1 ., i 3 45 & 4% #F%Mﬁ%%th
AnCel5A T HIE R S I DTTER D Bk EE R A
BAK PEG (PEG-400 #1 PEG-600) , i H#8 &4 0.2
M Ca’; &1 7 35% (viv) PEG-600,0.15 mol/L Ca
(OAc),,0.1 mol/L cacodylate pH 6.5 B, & 4447 55 €]
(43 WA 3 fe = { 1.804
AnCel5A J& T 05 1 /K fift B 25 5 K nY GH-A

TR R St E) 12 o I S X WSO B HlE R AT A
P A48 1E B 2 AR A5 B, 3045 AnCel5A (1) =4k

45k, %*E%E,wnmﬂﬁxﬂﬁrél: S B S TR

AT B R 9748 e, 25 3R 159 15 e S | T e TR
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