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—3t4F 5 4, 1A RT-PCR # AR BB LB b 515 MBI BE cDNA. 44513289 K B 4 % %) R A #4& pET-15b
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# 39 kD, %405 60 E 40 N-AEBL A B =T VA Xt R M AL 22 49 48 & & SEATHE 4R a9 0 IR, BLX AP 4R A F 28 R A DTT 694080 1%
F; N-¥EBL i B R AT AR SR O RER, ST RAGBEEZQRAER. FZ LB AAE Pnglp £FFRE. pH.
DTT RE Aok 4 T MR & T 2T 5 B 484 8.5 B(RNase B) &9 BLAE 2 (bAb ) & BL, 4809 it R IRE 30°C, RiER
K pH # 7.0, &Z6%E DTT KA # 10 mmol/L, &M AE 100°C AL 32 10 min B BE& BLAE R AL F R 5.
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Abstract: One pair of primers were designed and synthesized on the base of the cDNA sequence encoding Schizosaccharomyces
pombe N-glycanase reported on the GenBank. The cDNA sequence encoding Peptide N-glycanase was cloned from the
Schizosaccharomyces pombe by RT-PCR. And then the RT-PCR product was cloned into the expression vector pET-15b. The
expression vector pET-15b(+)/Pnglp was transformed into E. coli BL21(DE3). The results showed that the relative molecular weight
of the enzyme was determined to be approximately 39 kD using SDS-PAGE. The expression products after induction and purification
can catalyze the cleavage of N-linked oligosaccharides from glycoprotein coped with heat, but have no action on the native
glycoprotein with the help of DTT. The percentage of deglycosylated RNase B treated with equate Pnglp in different reaction
temperature, pH, concentration of DTT and denatured temperature showed that the optimum temperature, the optimum pH is 30°C;
the optimum concentration of DTT is 10 mmol/L and the optimum denatured temperature is 100°C.
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Fig. 1 Effects of Pnglp on glycoprotein!®
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; Agarose Gel DNA

Purification Kit, RNA PCR Kit (AMV) Ver.3.0,

(Schizosaccharomyces pombe.

AKU4220) DH5a.  BL21(DE3)
pET-15b TaKaRa ;
1.2 1ERE B(RNase B) Sigma ; TRIZOL
LB (1% 0.5% 1%NaCl) Invitrogen
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cDNA (No. AL031852), 2 ,
57 Xho I ,
5% BamH I ( ):

: SYTTA CTC GAG ATG GAT TTT

CAT GCG ATT TC-3'
¢ SUTTT GGA TCC TCT CAT TTT

CCT GCT TCC CCT CT-3'

1.5 RNA HJ#EE K RT-PCR

YPD 1.5 mL,
TRIZOL RNA,
cDNA, cDNA
) N- ,
TaKaRa RNA PCR Kit (AMV) Ver.3.0 0.8%
RT-PCR s TaKaRa
Agarose Gel DNA Purification Kit
1.6 [E#ZFTiE K pET15b/Pnglp BIMEE
PCR Xho 1,
BamH 1 , 5:1
,16°C ; DH5a,
37°C , PCR
LB+Amp 37°C A
DNA, Xho I, BamH I ,
1.7 N-#EEtRREERIE SR
pET-15b/Pnglp BL21
(DE3) ; 3 mL LB (
100 pg/mL) , 200 r/min  37°C
; 1:100 50 mL LB
ODgpp=0.6 , IPTG( 1.0 mmol/L),
200 r/min ~ 37°C , 1 2
3 4 5h , 15%SDS-PAGE
1.8 N-#EERRZEGRILE{L
1L 30 mL PBS

(NaCl 137 mmol/L; KCI 2.7 mmol/L; Na,HPO,
4.3 mmol/L; KH,PO, 1.4 mmol/L)

12000 g 4°C 30 min,
, A(50 mmol/L Tris-HC1, pHS8.0 2
mmol/L  EDTA, 100 mmol/L NaCl, 0.5%Triton

X-100(V/V), 4 mol/L ) B(50 mmol/L Tris-HCl,
pH 8.0, 2 mmol/L EDTA, 100 mmol/L NaCl, 3%
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Triton X-100(V/V)) C(50 mmol/L Tris-HC1, pHS8.0, 2

mmol/L EDTA, 100 mmol/L NaCl, 0.5%Triton

X-100(V/V), 2mol/L ) 2 mL

(50 mmol/L HEPES-NaOH, 6 mol/L R

25 mmol/L DTT, pH 7.5) , 12000

g,4°C 30 min,

,4°C 2 h, Ni

1.9 N-¥EE:RZBEEGIE B9 E
10 mg RNase B

(pH 7.0) , 100°C
10 mmol/L)

SDS-PAGE

30°C

1 mL Hepes
10 min, 50 pL

5uL

DTT(
,30°C, 12 h
10 pg RNase B 10 uL
1 h95%

2 &

2.1 RT-PCR ¥ #8ay4ER
PCR , 0.8%
1000 bp ,

1200 bp, ( 2

R U =

L <——1kb

2 RT-PCR =48k E
Fig. 2 Analysis of RT-PCR products
M: DNA marker; 1: positive control; 2, 3: RT-PCR product
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N-
, 39 kD 2.4 N-tERLRZEBRY AR HERALE R REETENE
( 4 , RNaseB ,
) 34 Asn
SDS-PAGE , 95%  ( 5) SDS-PAGE , , N-
RNaseB s RNaseB
s N-
- 6kb .
Cys His Asp
, ( : DTT) Bl
< | kb 5
N- RNaseB ( o),
N-
[7]
3 IRARMERRIKXRAMEMEE
Fig. 3 ldentification of pET-15b/pnglp 1 2 3 4

M: DNA marker; 1: PCR products; 2: digestion of pET-15b/Pnglp
by Xho I and BamH I; 3: digestion of pET-15b by Xho I and
BamH I; 4: plasmid of pET-15b; 5: plasmid of pET-15b/Pnglp
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Fig. 4 Expression of Pnglp in E. coli
M: protein marker; 1: E.coli BL21(pET-15b/Pnglp)without IPTG;
2~6: E.coli BL21(pET-15b/Pnglp) after IPTG induction for I~5 h

kD 1
116.0— =
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5 N-#EEtRRBEAYLEL
Fig. 5 Purification of Pnglp
M: protein marker; 1: purified Pnglp
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- ~ N Deglycosylated RNaseB

&6 N-#E Bt B B Y Bt 0 5 (L AE B
Fig. 6 Deglycosylation of glycoprotein by Pnglp
1: denatured RNase B; 2: denatured RNase B treated with DTT and
Pnglp; 3: native RNase B treated with DTT and Pnglp; 4:
denatured RNase B treated with Pnglp

Pnglp 0.05 mg/mL s 50 uL
50 ug RNase B
, 30°C lh
Image J 7 , 5 uL
, 90% ,
Pnglp 200 000 /mg
1 2 3 )
- = RNaseB

AN SN S < Deglycosylated RNaseB

7 N-#EBLAREE AR AR L ROBEIE N E
Fig. 7 Activity assay of deglycosylation by Pnglp
1: denatured RNase B treated with DTT and 2 pL Pnglp; 2:
denatured RNase B treated with DTT and 4 puL Pnglp; 3: denatured
RNase B treated with DTT and 5 pL Pnglp; 4: denatured RNase B
treated with DTT and 10 pL Pnglp
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Fig. 8 Effect of reaction temperature on activity of N-glycanase
(A) 1: control; 2: 22°C; 3: 30°C; 37°C; 45°C 0 T T T T T T T T T T 1
0 20 40 60 80 100
e
252 N- DTT
N- 10 JRYMZERE X N-FEBAREE s
S Fig. 10  Effect of substratre denature temperature on
[ ], activity of N-glycanase
(A) 1: control; 2: 50°C; 3: 60°C; 4: 70°C; 5: 75°C; 6: 80°C; 7: 85°C;
, DTT 5~100 mmol/L R 8: 90°C: 9: 100°C
RNase B s 20 mmol/L
254 N- pH
pH N-
A 8 7 6 5 4 3 2 1 , pH 7.0
- , RNase B 38%,
B , , pH 7.0
60+
| A 9 8 7 6 5 4 3 2 1
2 504
3 _w(J_ o — -
¥
g 40—- B
B 30+ 407
=
= o=
2 20+ 351
- E o\=~
Z £
£ 10—_ E 304
0 —— — 7T & 95
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g 204
9 DTTiREX N-HEBLARESSE J1 B9 M =3
Fig. 9 Effect of DTT concentration on activity of N-glycanase o)
(A) 1: control; 2: 5 mmol/L; 3: 10 mmol/L; 4: 20 mmol/L; 5: 10
40 mmol/L; 6: 60 mmol/L; 7: 80 mmol/L; 8: 100 mmol/L
T T T T T T T T T T T 1
4 5 6 7 8 9
253 N- oH
, » RNase 11 pH *f N-¥ERE =B 1E 1 B9 20D
B , 100°C Fig. 11 Effect of pH on activity of N-glycanase

(A) 1: control; 2: pH4.0; 3: pH5.0; 4: pH6.0; 5: pH7.0; 6: pH7.5; 7:
pHS8.0; 8: pH8.5; 9: pH9.0
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