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Fig.1 Generation of recombinant baculovirus for expressing PCNA by Bac-to-Bac system

(a) Sequence alignment of the sub-cloned gene of PCNA with the theoretical sequence from GenBank 1. Theoretical sequence;2: Tested

sequence (b) The expression cassette was applied for producing rPCNA protein  (c¢) S insect cells were infected with buffer (mock, C1) or

P; baculovirus (C2)

infected cells

(d) Three days post infection, protein PCNA was tested by western blot with anti-His antibody in cell-only control and
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Fig. 2 Effect of MOI and infection time
on expression of rPCNA

SO cells in 6-well plates were infected with P; baculovirus at

different MOI values (0,0.05, 0.2, 1, 4, 10) for different periods
(24h, 48h, 72h, 96h, 120h, 144h). Cell pellets were tested by

Western blot with anti-His antibody
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3b), Z 1Y 1kDa j&= rPCNA 75 4 o —4~ His-tag Fll—

AN TEV PRI B AR/ anti-PCNA {955 5 M BT 1A
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de) o FATHSL T SL ANAEESE SR PCNA AR
MalifeJrik, 7 it mis 110mg/L, 4l KT 95% o 1N
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F10.196 (& 5) . FZ PCNA [T IRLS &Rtk B35 &
T RIGFF #3511 PCNAL, 43 51 8 93.3% F173.3%
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Fig.3 Small-scale expression and purification of rPCNA by Ni-NTA chromatograph
(a) Proteins hanging on the column were eluted by imidazole gradient (50mmol/L, 100mmol/L, 200mmol/L, 500mmol/L) and tested by silver
staining assay (b ) Aliquots eluted from 200mmol/L and 500mmol/L imidazole were concentrated and analyzed by SDS-PAGE gel stained with
coomassie brilliant blue staining and Western blot with anti-PCNA antibody(c) Lane M; Standard protein marker; Lane 1, 2 The extracellular
medium and the cell pellets of cell-only, respectively; Lane 3: The cell lysate of infected cells; Lane 4: Flow-through; Lane 5. Effluent of
20mmol/L imidazole; Lane P, : Standard protein of PCNA (from Diarect Company) ; Lane P, : rPCNA purified by Ni-NTA column
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Fig. 4 Large-scale expression and purification of rPCNA
(a),(b)Cell lysate was purified by Ni-NTA chromatograph  (¢)-(e) The clean fractions of Ni-NTA chromatograph were further purified by ion
exchange column (Q sepharose) All rPCNA was eluted by 400mmol/L sodium chloride(c) and transferd to preservation solution (P, ) ;additionally
detected by coomassie blue staining (d) and Western blot (e) Lane M. Standard protein marker; Lane 1: Cell pellets of cell-only; Lane P, .

Standard protein of PCNA; P, : Purified protein of rPCNA
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Table 1 ELISA detecting the binding specificity to antibodies of rPCNA

PCNAL1 rPCNA
P P N
Positive 11 14 17
Negative 4 1 3
Total 15 15 20

Sensitivity (% ) 73.3 (11/15)

Specificity (% )

80.0 (16/20)

93.3 (14/15)
85.0 (17/20)

207

*

1.6 .

. *

. A

%q 124 : .

' ——
0.8 ‘
*
*

047 °* o i . »®  Cut-off value
00 L= T . ——
P N P N
PCNA1 rPCNA

E 5 [E# ELISA &0 rPCNA HjinfE &R
Fig.5 Binding specificity test of recombinant
PCNA by indirect ELISA
P: Positive serum of SLE; N: Negative serum of SLE; PCNAL .
PCNA product expressed by E. coli (from Diarect Company ) ;

rPCNA : Recombinant PCNA
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in Spodoptera frugiperda Cells
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Abstract Objetive; The object is to produce recombinant human proliferating cell nuclear antigen ( PCNA )
protein using insect cell expression system and purify and identify its antibody binding characterization. Methods
Human PCNA gene was amplified from HelLa cells and cloned into the baculovirus vector AcMNPV. Using insect
cells, the recombinant baculovirus containing the PCNA gene was obtained. The virus infected the cells to
express the protein, which was reached high purity by combining the nickel column affinity chromatography and
the ion exchange chromatography. ELISA method was set to identify its binding activity. Results: Full length
recombinant human PCNA (rPCNA) was produced in a baculovirus expression system. The optimal multiplicity
of infection (MOI) value and infected time were 0. 05h and 144h respectively. The produced protein samples
were subsequently purified by a two-step procedure, including Ni-NTA affinity chromatography and ion exchange
chromatography. The yield of TPCNA was up to 110mg/L cell culture, with a purity > 95% by SDS-PAGE.
Indirect ELISA results showed that antibody binding activity of rPCNA was much higher than that of PCNA
expressed by E. coli and rPCNA took a sensitivity and specificity of 93. 3% and 85. 0% , respectively.
Conclusions; An expression and purification procedure for rPCNA and the produced rPCNA presented high
antibody binding characterization were established which would have great potential applications on diagnosis of
PCNA-associated diseases in vitro.
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