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Synergetic Inhibition Effects of Methioninase and Cisplatin
against the Growth of Human Lung Adenocarcinoma Cell Line
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[ Abstract] Objective To purify recombinant methioninase and investigate the synergetic inhibitory effect of
methioninase and cisplatin on the proliferation of human lung adenocarcinoma cell line GLC. Methods Recombinant
methioninase was purified with GST-column from supernatant after ultrasonic disruption of cultured Escherichia coli
in the prokaryotic expression system pGEX—4T—1-Met/Dh5a. MTT assay was used to determine the inhibition rate of
methioninase in combined with cisplatin on cell proliferation, and their synergistic effect was evaluated by using the
q value judge method. Results The concentration of recombinant methionine cleaving enzyme was 0.22 mg/mL,
the purity was 95% , and the activity was 0.568 IU/mg. After 72 h culturing, the inhibition rate of cisplatin
methionine was 24.80% and 27.49% respectively, while the inhibition rate of the combined drugs was 66.80% (q =
1.47> 1.15) which showed a significant synergistic effect. Conclusion Both methioninase and cisplatin have the
inhibition effect, and the combined drugs display a significant synergistic effect on the proliferation of GLC

[ Key words] Inhibition; Methionine lyase; Synergy; Cisplatin; Lung adenocarcinoma cell

WEE R, NRTEEMRAERI ARSI M. IR A0 i X AR AR o S IR
AR, EERE AR LTI, K e fsN AR AR ik C 28
H S ARES A AUNE Y . SIERF A s TR IR e, (B3 2 LAB 1R 69
o, MRARMIA KRR AR, RUKFEIER A AR,

[(BE€TH] ERAAREEGEINE (30760287) ; mMAFHLT ARG IIE (2009CC022)
UEHERN] WHH (1984~), &, mEIREMA, FEEUE A, 8 NF MR AT FsE TAE.
[Bf{EE] HKE. E-mailtiancf@21en.com



mailto:E-mail:tiancf@21cn.com

6 EIN RN S

%535 %

ARG W] LANVE Z 504 Py vh 43 2 Fn gl Ak
ok, B SRR M P . 7 2R 2T 1
SEMEE . AR A E SR BT E s
F e R R ARG A AR AL ARG (tMETase ) |
PN R: S 4o A0 L P AN R RURR , Bh ) SE 56
i PRI 56 2 3902 2 1R g T LA BH S ol /0 1 ¢ rp AR 2
iR & i A RN R AIVERS. BRalifli FHEEA
PRGN & h EE AN E IR A, B R
[T 29 EE BT T A R T Al AL P2 2R

i LR R, AR A R — 1R
MBI 25, AN B ERRTHE L 4>+ P
ARHMJE) pGEX-4T-1-Met/Dh5a =50 5A% A 51k
() 2R A R 1 ¥ Al Ak I A — 2R U9 24 LA B 5 L
FHX A B ARA 20 GLC Aol 7 .

1 ST
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B Jm BE B o Ll = R AE) , B4R (MD
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1 A7 72h FHEETES (x20)
Fig. 1 The cell morphology after 72 h culturing with drugs ( x 20)
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Tab. 1 The inhibition rate of the control and experi-

mental group (X +5)

45 n Wi (%) q
pogiKiil 5 - -
HATRMH 5 2749 +2.47 -
N4 20 5 2479 +2.98 -
WG i 5  66.80 +6.33"" 1.47
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FR FHET A UAFEME Y. Zhao BFSE R, 2R
M1 5 04 QA 2 R R ey £ 2 T R 1) 9 91 2.

Machover D 3B rMetase £ A\ZJS H MR 40 LA oE
UESE 7 A /N T ot 7K 2 24 R il -5 9 DR W e 3 [R) &
N, HRIT tMetase 1 A Bl 52 i) D] 26 b 968 40 i AT
DNA HJEAL, 40 DNA A K-, 40 b 20
HEFE AP T-HLHE. Hu HiGE rMetase A EHT
el BT 2 2% P A B Im] A 2.

ARSI FH MTT 10058 2R 28 R il FIIUE ot
I5CE I FH B A i i A AR 3 s 0 RV E A,
FERINAEE S BB EIN, WA W A P ]
MHER, &R (0.02 IUmL) . i (20.8
pg/mL) BN IS, EhEVEREE (g=147>
1.15), W UEERAE A 18 5 B2 R 5 I
AT e BRI 25500 i, 4y TR E R, KT
HAU I g BARHUR A 75 T KRy — 20t
9. ARSLLG A 2 R I R PR T — % (Y5
WoicHE, FEREHAURPELIRA, EARNEE
N T2 2RI I AR, RS HALZ5 )
BCA— BT TR A R R A ISR

(5% 30 k]

[1] BORCHARDTRT. S-Adenosyl-L-methionine—depend—

ent macromolecule methyltransferases: potential targets for

(FHEES 20 1)



20 IS N S 1 %3548
with obstructive sleep apnea—hypopnea syndrome (Jl.J [9] PETERS A S,SCHWARZE B,TOMANDL B, et al. Bilater—
Blood, 2001,98 (4):1 255 - 1 257. al striatal hyperintensities on diffusion weighted MRI in a—

[4] EELLS JT,HENRY M M,SUMMERFELT P, et al. Thera— cute methanol poisoning [J]. EurJ Neurol,2007,14(9):
peutic photobiomodulation for methanol-induced retinal 1-2.
toxicity [Jl. Proceedings of the National Academy of Sci— [10] BESSELL-BROWNE R,BYNEVELT M. Two cases of
ences of the United States of America, 2003, 100 (6 ) : methanol poisoning:CT and MRI features [J]. Australas
3439 -3 444. Radiol ,2007,51(2):175 - 178.

(5] FRARM, 298 kb, 55, B ani i s m 1 Lz ik (1] Brok. seanfgiafe s -1 5 EEa1ELT ] AR,
CCR2 mRNA 7E SR H 2 K U ZH 8L Rk [T ). 2011,6(5):473 - 475.

R A B 24 R, 2011,27(3):274 — 275,283, 379. [12] SRpuify  #ERR, BAn. A RS Tk & (-1 AV FIPLAR

[6] MARTINASEVIC M K, GREEN M D,BARON J, et al. Fo- Wt [J]. AR R B2 & (1), 2012, 6
late and 10-formyltetrahydrofolate dehydrogenase in human (10):2773 -2 775.
and rat retina:relation to methanol toxicity[ J ]. Toxicol Ap— [13] B2E%, FIEM, &R, AMENEAERKK TR
pl Pharmacol, 1996, 141(2):373 - 381. JELT ). rhE A, 2012,32(17):3 835 - 3 837.

[7] SEFIDBAKHT S,RASEKHI A R,KAMALL K,et al.  [14] X% 08 A B A= < DR x5 A AU o) (4 B 5
Methanol poisoning:acute MR and CT findings in nine pa— B [T ARG IR E s 2e i, 2007 , 13 (13 ) ¢
tients [J]. Neuroradiology,2007,49(5):427 — 435. 1918-1919.

(8] VARES M,ALVAREZ-ROCHA L,LOPEZ-RIVADULLA (15 ] RGP, A A AR KRR T (VEGE) B 32 AR TE I J5t
M, et al. Sequelae—free survival in a case of potentially fatal RIME AR R EREPNER ] PEEZ S,
methanol poisoning using CVVHDF as dialysis technique 2008,5(3):18 - 20.

[J]. Med Intensiva,2012,36(5):379 — 380. (2013 -12-04 Uka)

(2R 7 50)
the design of chemotherapeutic agents [J]. Journal of 2009,18(7):20 - 23.

Medicinal Chemistry, 1980,23(4):347 — 357. (8] XIB,HHH. HINFERENEES HeLaZl i 5 =AY

[2] SCANLON K J,BERKOWITZ K,PALLAI M E, et al. Inhi- PrAEFEA L[], Central China Medical Journal ,2009, 33(
bition of methionine transport by methotrexate in mito— 6):300 - 303.
gen—stimulated human lymphocytes[] 1. Cancer Treatment [9] DURANDO X,FARGES M C,BUC E,ABRIAL C,et al.
Reports, 1983,67(7 - 8):631 - 639. Dietary methionine restriction with FOLFOX regimen as

[3] BREILLOUT F,ANTOINE E,POUPON M F. Methionine first line therapy of metastatic colorectal cancer: a feasibility
dependency of malignant tumors: a possible approach for study[J]. Oncology,2010,78(3-4):205 - 209.
therapy [J]. Journal of the National Cancer Institute, [10] ZHAO R,DOMANN F E,ZHONG W. Apoptosis induced
1990,82(20):1 628 — 1 632. by selenomethionine and methioninase is superoxide medi—

[4] GOSEKIN,YAMAZAKIS,ENDO M, et al. Antitumor ef— ated and p53 dependent in human prostate cancer cells[J].
fect of methionine depleting total parenteral nutrition with Molecular Cancer Therapeutics,2006,5 (12):3 275 -3
doxorubicin administration on Yoshida sarcoma hearing rats 284.

[J]. Cancer,1992,69(7):1865 - 1 872. [11] MACHOVER D,ZITTOUN J,SAFFROY R, et al.Treatment

[5] TAKAKURA T,ITO T,YAGI S,et al. High-level expres— of cancer cells with methioninase produces DNA hy-—
sion and bulk crystallization of recombinant L-methionine pomethylation and increases DNA synthesis [J]. Cancer
v =lyase, an anticancer agent [J]. Applied Microbiology Research,2002,62(16):4 685 — 4 689.
and Biotechnology ,2006,70(2):183 - 192. [12] HU J,CHEUNG N K. Methionine depletion with recombi—

(6] WA4R K, 5kI5, MM, 55, 2 R o MR 2L i g D A% A nant methioninase : in vitro and in vivo efficacy against neu—
Ak otk (1], RWIE2BE2E4,2012,33(6): roblastoma and its synergism with chemotherapeutic drugs
3-7. [J]. IntJ Cancer,2009,124(7):1700 - 1 706.

(7] SZULHA B, GKBEDT, 9. METase £EA A 5% R A R (2013 - 12 - 10 k)

Gy FRIR AN LAY ] RO R ) R 2 4k



