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Abstract In order to obtain active recombinant PNGase F in Escherichia coli a prokaryotic expression vector pET28a/PNGase

F was constructed. Amplification of PNGase F was obtained using PCR technique employing suitable primers designed according

to the PNGase F gene sequence from Flavobacterium meningosepticum . The expression of PNGase F gene in LB medium or M9

medium led to the formation of inclusion body and soluble protein respectively. The refolding of the denatured inclusion body

was successful by gradual dilution. Further purification of the refolded protein and soluble crude extract from M9 medium with

Ni?* -NTA argarose resulted a 90% purified PNGase F. The purified protein catalyzed the complete and intact cleavage of N-

linked oligosaccharides from various glycoproteins. The efficiency of this cleavage was affected by the substrate status in the

reaction system. In summary we have developed an enzyme production system where PNGase F was over-expressed in

recombinant E. coli. This system can provide more than 15mg/L purified active PNGase F. This purified active PNGase F can

be used as tools in analyzing the oligosaccharide structure.

Key words PNGase F pET28a RNase B deglycosylation
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Fig. 1 Cleavage site of PNGase F on glycoprotein
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ATCC 33958 ATCC
DH5a BI21 DE3 pET28a
1.2
LB 1% 0.5% 1% NaCl
20pg/mL
1.3
T4DNA DNA Marker
IPTG
TaKaRa dNTP TagDNA
DNA
B IgG Sigma

1.4 N- F
3mlL LB
37°C 250r/min 12h
DNA
N- F
°  DNA
3 5' Neo I Xho 1

5' PNGasel

5" ATCCATGGATGGCTCCGGCAGATAATACGG 3’

3’ PNGase2

5"AACTCTCGAGGTTTGTAACTAACTACCGGAGCAC 3’

DNA
PCR 942bp

50pL

25mmol/L. 3pl. dNTP 25mmol/L

20pmol/L
0.5pL
94C

Ipl

94C
45s 56°C
72°C 10min

Xho 1
pET28a

1.5 N- F
pET28a/PNGase F
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20pg/mL
1:100
0oD =0.7
mmol/L. 200r/min ~ 37°C
1.6 N-
2.0¢g
50mmol/L Tris-HCI
Smmol EDTA
0.1mg/mL

13000g 4°C

F

Smin

PNGasel PNGase2
DNA PCR

10 x PCR bufferSpL. MgCl,

1L 12
DNA IpL Taq DNA

28
455 72C

PCR

2min

Neo 1

DH5a

3mL LB
200r/min
50mlL LB
IPTG

M9
37°C
M9
1.0

15mL
pH 8.0 0.05mol NaCl 0.

50mmol/L. PMSF 10p.LL

30min

15min

A 50mmol/L. Tris-HCI pHS.0

2mmol/I. EDTA  100mmol/L. NaCl 0.5% Triton X-100
VIV 4mol/L B 50mmol/L. Tris-HCl pH8.0
2mmol/L. EDTA 100 mmol/L. NaCl 3% Triton X-100 C
50mmol/L Tris-HCI pH8.0 2mmol/L. EDTA 100 mmol/

L. NaCl 0.5% Triton X-100 2mol/L
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SDS-PAGE
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Fig. 2 Agarose gel electrophoresis analysis of
the products obtained during the construction of
the expression plasmid pET28a/PNGase F
1 DNA Marker 2 genomic DNA from F. meningosepticum 3 pET28a
vector 4 PCR product of PNGase F gene 5 digestion of pET28a/PNGase
F by restriction enzyme 6 pET28a vector restricted with Xho | .

BL21 DE3
M9 10h
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Fig. 3 Expression and purification of PNGase F
a. expression of PNGase F in LB medium. 1 protein molecular marker 2 cell lysate of E. coli BL21 DE3 3 cell lysate of E. coli BL21 DE3 pET28a/
PNGase ' 4 refolded and purified PNGase F from inclusion bodies b expression of PNGase F in M9 medium. 1 protein molecular marker 2 cell lysate
of E. coli BI21 DE3 3 cell lysate of E. coli BI21 DE3 pET28a/PNGase F' 4 purified PNGase F from cell lysate of E. coli BL21 DE3 pET28a/
PNGase F .

B N- F 200000  /mg

5 N- F
Fig. 5 The activity assay of Deglycosylation by PNGase F
1 RNase B 2 RNase B treated with 1pl. PNGase F 3 RNase B treated
with 2uL, PNGase F 4 RNase B treated with Spl. PNGase F 5 RNase B
treated with 10pL. PNGase F.

3
PCR
97.4—
ATCC 33958 N- F
Trevor Loo
66.2— N F ;
C His,
AN F _ Ni-NTA
Fig. 4 Deglycosylation of glycoprotein by PNGase F
a.l protein molecular marker 2 heat and SDS denatured RNase B 90% N- F
treated with PNGase F 3 5 heat denatured RNase B treated with N- F 1B
PNGase F 4 native RNase B treated with PNGase F 6 RNase B.
b.1 protein molecular marker 2 transferring 3  transferring treated with M9
PNGase F 4 human IgG 5 human IgG treated with PNGase F. N- F
2.5 N- F 10 mg/L
N- F M9
N- F 0.05mg/mL
50pL S50pg B N- F 15 mg/L 2001
37C 1h 5 Trevor Loo pBluescript SK*
SpL 95 % PNGase F 8mg/L 7
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