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B E.[88)] AKX E Nisslel917 F3KIF L- R ABLAEE 1 A B, HAFREIATEE M.
[ 5% v KA Nisslel917 A B 28 A 44K PCR ¥ 38 L- R A BLIeBa 11 LB, A% ETH5F
FIAHM pET28a L. H L-RABLlcds [ & & &K IR pET28a-asp 441 £ X M AT # BL21(DE3) ¥
HiB it IPTG -9 Ak, 2% A% B 5 & 7k (SDS-PAGE) A= 7% A8 & 38 - /T 1% (LC-MS)» & &
8 L-RABEMBE 1 #4758, @it F A BT dhAbi R R A o9 L- R A BB 1L, 4
R FVAE b L-RABLiEe TAE A s 5UIRIE 4T1 @2, AR Hep-3B @ fie o AN bk A
& 4mft HUVEC. [# %) kg FAXMATE Nisslel917 #) L-RABLIEE LA B T £ KXW E
BL21 ¥ Za &k ki it LC-MS 132 5%, Mttt £34 R R L- R A Bl 11 51 4T1 48
fi A= Hep-3B 40 864 & K B A BGR 6937 H4E A, fmsb A R38R M & 48 i, HUVEC #9 4 K L9 2
) 2R 44 PRR T X HATH Nissle1917 69 L- R A BhlBg 1 48 2 & 374 4T1 20 Je4= Hep-3
MR ey 2K, Mt AEFER M A KT IR AR, At—F AR L- R A BLhcbs
11 4 b 0B 8 A ) L) Aot ARG 69 L R AR R B8 T F Al
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gene in E. coli BL21 and anti-tumor activity
LIANG Yi-Jie SUN Yun-Jun HU Sheng-Biao YAN Fu ZHANG Xu BAI Li-Ming
ZHANG You-Ming DING Xue-Zhi  XIA Li-Qiu’

(State Key Laboratory Breeding Base of Microbial Molecular Biology, College of Life Science, Hunan Normal University,
Changsha, Hunan 410081, China)

Abstract: [Objective] To study the anti-tumor activity of L-asparaginase II (ASP) of Escherichia
coli Nissle1917. [Methods] L-Asparaginase Il gene was amplified from the genome of E. coli

Nissle1917 and inserted on the expression vector pET28a. The final expression vector pET28a-asp
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was transformed into E. coli BL21(DE3) for ASP expression. SDS-PAGE and LC-MS were used to
determine the correct expression of ASP. After purification by nickel-affinity chromatography, the
recombinant ASP was used to treat mouse 4T1 breast tumor cells, Hep-3B human hepatoma cells and
Human Umbilical Vein Endothelial Cells (HUVEC). [Results] L-Asparaginase Il gene from E. coli

Nissle1917 was successfully expressed in E. coli BL21(DE3) and identified by LC-MS. The purified
L-asparaginase Il inhibited the growth of 4T1 and Hep-3B tumor cells while not HUVEC. [Conclu-

sion] The L-asparaginase Il of E. coli Nissle1917 was active on 4T1 and Hep-3B tumor cells while

not on normal tissue cells. Our results will be helpful for the further study on the active mechanism

of ASP and its application in solid tumors therapy.
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AT, PRICEAL 1T PCR %2, FoRifigd)
1.2.4 X+ E BL21(pET28a-asp)® L-X L EER%
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2.1 ZFREVAKBAFFE Nissle1917 B L-X X B &
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PARHAFT B Nissle1917 LR AL, LA PL,
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1 L-XREBEtRREE I EE Y 1B
Figure 1 Amplification of the L-asparaginase I gene
IE: M: 43 TR ARfE(DL5000); 1: L-RA B [ 5E K PCR
]
Note: M: Molecular weight marker; 1: Homo-L-asparaginase II .
22 WMEFFRIEHIK pET28a-asp RHELE
1E& A Kan 50 mg/L [ LB [E{A-FA E Pkt
7 ANFEACF R BOR EATHE L, LA Neo 1 Xho 1
AT ARGV, HEREHL UK 7R 7E 1 000—1 100 bp K/
WA R (R 2), MIFFSERERDT, % DNA JBeR
/WA 1 044 bp, £ NCBI _LiEf7 BLAST 4347,
P L- KA MRS 1T (GenBank: AP012306.1)
M) —SEN 97% ., XF R B IR e 51 ) — BUrE
99% o BT KT B Nissle1917 1Y L-K At
e 11 2 Bl s 2 A H K pET28a.
2.3 L-RZEtRzES 1 BYFRiE 54E0
HAH TR KT BL21(pET28a-asp) £
PR, WA DTREM LI, 4 SDS-PAGE
R, 78 35 kD A W i 451, 0 B2 A G
MBRZI/NGFAT, GHIEERARRT & (K 3). it
LTQ XL USRI RE , K] Sequest 1%
IR, RN NCBT 49 E. coli
FrAFENER . SR BRZEAN L-RA B
I, SRURTRIAFE K-12, W3 1.

z1

Table 1

bp M1 2 3 4 5 6 17 bp
5000— —5213
2 000—
1 000— —1 044
500—

2 pET28a-asp WIEELI L E

Figure 2 Identification of plasmid pET28a-asp by digestion
fE: M: DNA Jp T H15#E(DL5000); 1-7: 1-7 SH4LT
pET28a-asp Fiki Nco 1 +Xho I AT F=4).

Note: M: Molecular weight marker; 1-7: pET28a-asp of number
1-7 transformants digested with Nco I +Xho I .

kD

B 3 SDS-PAGE #&il| L-X £ Bt fzig 11 #9155 RiA
Figure 3 SDS-PAGE analyzing the expression
L-asparaginase Il after induction

1 M: dEH 5 FEbRE; 1: %4 BTk pET28a-asp i BL21(DE3)
FRUTIEE A ; 2: &4 Pk pET28a A BL21(DE3)HATTHE &
M; 3: &4kl pET28a-asp 1Y BL21(DE3)EAIARE [ ; 4:
A BokE pET28a [¥) BL21(DE3) R A fif £ 1.

Note: M: Protein molecular weight marker; 1: The sedimentary
proteins of E. coli BL21(pET28a-asp) induced by IPTG; 2: The
sedimentary proteins of E. coli BL21(pET28a) induced by IPTG;
3: The supernatant proteins of E. coli BL21(pET28a-asp) induced

by IPTG; 4: The supernatant protein of E. coli BL21(pET28a)
induced by IPTG.

of

ELHT2HE E. coli BL21(pET28a-asp) RIAF M Rt U T4 R

Protein name Molecular weight (kD)

Accession No.

The MS result of expression products from the recombinant strain E. coli BL21(pET28a-asp)

Score Identified peptides Coverage (%)

gi443459 L-Asparaginase 34.6

630.25 97 29.6
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24 L-REEREEIMGEUEES

FHER B FHEMENT AL 5 1 L- R AT 1T
% SDS-PAGE Kl (&1 4), M 4 ol LIEH, &
HEifE iR, Rkt Bradford &,
HY TS TR 2 h 5, L- KBNS T 1R
iRk E| 20 mg/L,

KD M I kD
200.0—
66.4—
43—
—35
29.0—

El4 SDS-PAGE il L-X % Bzl I B9 S RE A E
Figure 4 Detection the purity of L-asparaginasell by
SDS-PAGE

TE: M: A TRARE 1 B TGRS,

Note: M: Protein molecular weight marker; 1: The sample
washed from Ni pillar.

2.5 L-RZBELRRES [ BB a1

LU R 100, 200, 300, 400 mg/L A9 L-
AW e B 1L VE FH Hep-3B 40 . 4T1 40
HUVEC 48 h /5, SX41b$:, Hep-3B 4ifd Al
AT A A A=A A2 BN [R) AR BE 4], 2 R B A
PE, 1M HUVEC MAKTCH W (& 5). H
400 mg/L ) L- KA [T Ab3E Hep-3B 2L Al
AT1 #iffL 48 h J&, XT&ipapHm il =55k 5] T
61.25%F1 58.70%, TEAH|E WM T X 4T1 4ij
(& 6)F1 Hep-3B 4iifitl(&l 7L &7, 1T LI
WERRIBEE L- KA Mt 128 vk g im
IS8 240 L G 7 /N SR AR AE — L, T L S A i
o, AFIE AT A0 AR R

80 - ——HUVEC

Inhibition of proliferation (%)

I I ]
0 100 200 300 400
Concentration of protein (mg/L)

Bl 5 FRERE L-XEEEEBI{ER 48 h Xt HUVEC
YAAE. Hep-3B ZHARFN 4T1 AR KIS0

Figure 5 Effect on the growth of HUVEC cells, Hep-3B
cells and 4T1 cells when treated with different concentra-
tion of L-asparaginasell for 48 h

Bl 6 L-XXBRHs X 4T1 48R 7S B9 220 (100%)
Figure 6 Morphological changes of 4T1 cells after been
treated by L-asparaginase (100%)

TE: A REALATLEBEA 4T1 4005 B: ZJCHKALHE 48 h Y
AT1 4IMd; C: 22100 mg/L L-KABEHCHET T AL HBE 48 h (1) 4T1
Yiiffl; D: £ 200 mg/L L-RABERAE 1T 407 48 h 1) 4T1 4Hf;
E: £ 300 mg/L L- KA T AbHE 48 h (1) 4T1 40f; F: &
400 mg/L LK 2 Bt 1 Ab 31 48 h i) 4T1 4.

Note: A: Untreated; B: Treated by H,O for 48 h; C: Treated by
L-asparaginase Il with 100 mg/L for 48 h; D: Treated by

L-asparaginase Il with 200 mg/L for 48 h; E: Treated by
L-asparaginase Il with 300 mg/L for 48 h; F: Treated by
L-asparaginase [l with 400 mg/L for 48 h.
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E7 L-XZ®ERRES % Hep-3B RAEFZSHI220E(100%)
Figure 7 Morphological changes of Hep-3B cells after
been treated by L-asparaginase (100%)

W A REAT(TAEHA Hep-3B 4Jifl; B: ZTCHI/KALHE 48 h
Y Hep-3B 40fil; C: 4 100 mg/L L-FKA WG L b BH 48 h
Y Hep-3B 4fif; D: £ 200 mg/L L-KA M I kb3 48 h
1) Hep-3B 40l ; E: £ 300 mg/L L-K 4t keitd 1 b3 48 h 11y
Hep-3B Zififl; F: £ 400 mg/L L-FKAME1G [ AT 48 h (1)
Hep-3B 4iififd.

Note: A: Untreated; B: Treated by H,O for 48 h; C: Treated by
L-asparaginase [ with 100 mg/L for 48 h; D: Treated by

L-asparaginase Il with 200 mg/L for 48 h; E: Treated by
L-asparaginase Il with 300 mg/L for 48 h; F: Treated by
L-asparaginase [l with 400 mg/L for 48 h.

3 e
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