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Abstract: To explore the anti-tumor proliferation activity of human interleukin-29 (hIL-29) variant and based on

bioinformatics analyzed data of hIL-29, a mutant gene AIL-29™"%%

was amplified by site-directed mutagenesis and
megaprimer PCR. The AIL-29""3*%’ was inserted into an eukaryotic expression plasmid pPIC9K and successfully expressed
in Pichia pastoris GS115. A recombinant variant protein (rhIL-29™"3-%) was purified from the ferment supernatant of the

9mut333s 4 CCK-8 reagent was used to detect

engineering GS115. To observe the antineoplastic activity of the variant rhIL-2
the anti-proliferation effect. Results show that it has strong anti-proliferation effect when acted on liver cancer cell
BEL7402, colon cancer cell HCT8 and gastric cancer cell SGC7901. The inhibition ratios of the three tumor cells were
(30.99 + 1.58)%, (22.47 £+ 1.37)% and (32.05 + 2.02)%, respectively. In high dose group, the anti-proliferation effect of the
rthIL-29™"33 was stronger than that of wild type rhIL-29 (P < 0.01). This indicates the variant rhIL-29™"*% has potential

development value for medicine.

Keywords: interleukin-29, site-directed mutagenesis, variant, antineoplastic activity
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Table 1 Primers used in this study

Primer name Primer sequence (5'-3")

CTCGAGAAAAGAGGCCCTGTCC
CCACTTCC

GCGGCCGCTCAGGTGGACTCAG
GGTGG

5'-Primer
(hIL-29-F)
3'-Primer
(hIL-29-R)
Mutant primer TCCAATGCGTCCCTGGCCTTCTT
(hIL-29-M) GAAGCTCGCTA

The underlined sequences are the mutated sites.

hIL-29
PCR pPICOKM-AIL-29
hIL-29-F  hIL-29-M PCR
94 C 2min 94 °C30s 57 °C
30s 72 C15s 30 72°C
PCR pPICOKM-hIL-29
PCR hIL-29-R
94°C2min 94°C30s 45°C30s
72 °C 1 min 2 94 ‘C30s 55°C30s
72°C 1 min 28 72 C
PCR EZ-10 Spin Column DNA Extraction
Kit

10 min

10 min

pUCm-T IM109

14 FHEFBREIEREMUESIESRIE
pPICOKM

pUCm-T-AIL-29™"> Xhol  Notl
pPICOK™
T4 DNA 10 C
IM109 PCR

pPICOKM-AIL-29™333

pPICOKM-pIL-29™"3%3
Sull GS115
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MD MD
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PCR GS115
Invitrogen

1.5 rhlL-29M™S33® pyosaih R L E

8 000 r/min 10 min

( 10 kDa

Millipore ) -
(10 mmol/L pH 6.0)
SP-Sepharose Fast

Flow (@ 16 mmx*200 mm)

NaCl -

(NaCl 02 04 0.6 0.8 1.0mol/L

pH 6.0) 1.0 mL/min

SDS-PAGE
rhIL_29mut33,35

rhIL-29™3333 Western blotting

SDS-PAGE NC
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CCK-8 1h Aaso

SPSS 22.0
a=0.05
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Asso / Agso ) x100%
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Fig. 1 PCR amplification of AIL-29™"%*3°. M: 250 bp
DNA ladder marker; 1: product of second PCR
amplified with primers hIL-29-R and the first PCR
products; 2: empty.
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(GenBank AY336716.1)
98 T C CTT
CCT Lys Arg 104
C T CCT
CTT Arg Lys
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DNA 5-A0X  3-AOX PCR
PCR 2 200 bp
1100bp DNA 2100 bp
GS115  AOXI 1 100 bp
(563 bp)  pPICOKM
5-A0X  3-AOX (500 bp)
hIL-29™"3% GS115
( 2
RIL-29™%%%/GS115  1.5%
96 h
SP-Sepharose Fast Flow
SDS-PAGE 23 kDa
( 3 3)
pPIC9KM/GS115
( 3 2) rhIL-29™53333
(20 kDa)
rhIL-29™"33 GSl115

[18]
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Fig. 2 PCR detections of recombinant P. pastoris
RIL-29™%%%/GS115. M: 250 bp DNA ladder marker; 1:
pPICOKM/GS115; 2-3: hIL-29™"*%/GS115.



B S/ IL-29 NERRERAMEEENS 2 707

kDa M 1 2 3 0.6 mol/L NaCl 0.2 mol/L
99.7 W S ’:: NaCl
66.4— M- PAGE 0.4 mol/L NaCl
443 — — - 0.6 mol/L NaCl

x s (4
29.0 — W : 0.4 mol/L 0.6 mol/L

NaCl

A ¢ rthIL-29™%33%  Western blotting
20.1 — W | : v FhIL-29mui33.35 1L-29
143 — W NC

23 kDa ( 95) SDS-PAGE
3 TIEBEHK hIL-29™%GS115 % B & 1Y

SDS-PAGE 4 #7 Western
Fig. 3 SDS-PAGE analysis of expressed blotti
thIL-29™%*** M: middle molecular weight protein otting
marker; N 315: empty; 2: pPICQKM/GSlIS; 3: 24 rh“__zgmut33,35 E‘J?ﬁﬂﬂl@iﬁ'liﬁa\#ﬁ
mut33, .
hIL-29 /GS115. CCK.8 ThIL.2gm3.33
2.3 rhiL-29™"3% pyan b fn F BEL7402 HCT8  SGC7901
SP-Sepharose
Fast Flow NaCl rhIL-29mut33.35
SDS-PAGE 0.4 mol/L - ( 6-98)
A —Uyv— - B
. UV — Cond— Conc 4 3 2 I 0 M kDa
Peak 1 ‘ Fl : 1 99.7
Peak 4 —F - H— 66.4
= / 443
< Peak 3 __“_ 29.0
= \ Peak 2 —/ , '

J//\j Iy
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Volume (mL)
E 4 rhlL-29™"3% 4 SP Sepharose Fast Flow B4 ik B 5 kBt lE & SDS-PAGE 4 #f
Fig. 4 Chromatography patterns of the rhIL-29™"7**° purified with SP Sepharose Fast Flow (A) and SDS-PAGE
analysis of the eluted peats (B). (A) Peak 1: eluted with 0 mol/L NaCl buffer; Peak 2: eluted with 0.2 mol/L NaCl
buffer; Peak 3: eluted with 0.4 mol/L NaCl buffer; Peak 4: eluted with 0.6 mol/L NaCl buffer; Peak 5: eluted with
0.8 mol/L NaCl buffer. B: SDS-PAGE analysis of the eluted peaks. (B) M: middle molecular weight protein marker;
0: empty; 1: eluted with 0 mol/L NaCl buffer; 2: eluted with 0.2 mol/L NaCl buffer; 3: eluted with 0.4 mol/L NaCl
buffer; 4: eluted with 0.6 mol/L NaCl buffer.
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rhIL-29™"%%%
rhIL-29 IFN-02b 3
rhIL-29™"%%%
BEL7402
( 0
(30.99+1.58)% (P<0.01)

kDa M 0 1 kDa
99.7

66.4

443

29.0

20.1
14.3

B 5 rhlL-29™"*% By Western blotting 45

Fig. 5 Western blotting of the purified rhIL-29™"%*%,
M: middle molecular weight protein marker; 0: empty;
1: the purified rhIL-29™"%*%

BEL7402
[ —A—TL-29m Hok

30  —m—1L-29
95| —8—TIFN-a2b *

35

*k

*k

20
15|
10 -

Inhibition ratio (%)

5L
0

50 500 1 000
Concentration (ng/mL)

B 6 rhIL-29™"* 3BT EE LR A BEL7402 HyHETEHN
il 88 Bz

Fig. 6 Anti-proliferative effect of rhIL-29™%**° on

liver cancer cells BEL7402. *: P < 0.05, **: P < 0.01,
compared with negative control.
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HCTS rhIL-29™mut33:33
rhIL-29 (P < 0.05)
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Fig. 7 Anti-proliferative effect of rhIL-29™"%*3° on

colon cancer cells HCTS8. *: P< 0.05, compared with
negative control.
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Fig. 8 Anti-proliferative effect of rhIL-29™"** on
gastric cancer cells SGC7901. *: P <0.05, **: P <0.01,
compared with negative control.
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