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Abstract: Objective To analyze the mechanism of the inhibition of proliferation, metastasis and the promotion of apoptosis of lung
cancer cells by Sini Decoction combined with spectinomycin B1 from the perspective of protein SUMOylation modification.
Methods The experiment was divided into control group, spectinomycin B1 group, Sini Decoction group, and combined treatment
group. Human non-small cell lung cancer cell line A549 was treated for 48 h and Western blotting was used to detect the protein
expression of small ubiquitin-related modified protein-1 (SUMOL1), gene of phosphate and tension homology deleted on chromsome
ten (PTEN), and phosphorylated Akt (p-Akt) and Caspase-9. Cell proliferation curves were drawn by MTT assay, and cell apoptosis
was detected by flow cytometry; Cell migration and cell invasion were detected by cell scratch and Transwell assay. Results Both

spectinomycin B1 and Sini Decoction an reduce the levels of covalent SUMO1 and p-Akt, increase the protein levels of PTEN and
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activate Caspase-9, inhibit cell proliferation, migration and invasion, and promote cell apoptosis. Combined treatment group can further

enhance the above changes. Conclusion Sini Decoction can synergize with spectinomycin B1 to induce the dissociation of PTEN and

SUMOL, thereby inhibiting the proliferation, metastasis and promoting apoptosis of lung cancer cells.

Key words: Sini Decoction; spectinomycin B1; lung cancer; small ubiquitin-related modified protein; gene of phosphate and tension

homology deleted on chromsome ten

il 2 2 R ZHEH . ZilkILFEZ 5100%
PEIEAR =40, Horh 10 5 4t AR BRI A1 5K /)
E A FJEY I (gene of phosphate and tension
homology deleted on chromsome ten, PTEN) 1 Al
e A DR = 30 a0 ) 198 A T AL -3 -l / £ 1
B (PI3K/Akt) I A H e AL M 1 I il
WL H, PTEN Befig 4 /Nz AR 8 1 (small
ubiquitin-related modifier, SUMO) -1 L4 &4, M
1M & PTEN FAF, AR IR PIBK/Akt Ji 42 58 6 )
FEIER , g iR gk e B, Hirohama 25 4R
SUMO Ji % H1 M — ] E2 45 5 il Ubc9 B 8 H0H: W 25
# B1 ], AT E R SUMO 2 1hid 2.
ERAE YA LTI R FHRES,
3 Ubc9 JoEEHEXS 1EFAUA ™ )™ AN R S BT
D] i 228 B4 FH SE/INEJ 4] SUMO AR B 37T
e TR ae e U R WA R Bl LR E A
SUMO b A& AT ok W85 22 B1 FH 2455 ok A2
JH IRV T T R o

AR B2 R - BRI SNy, BH RE 7R 45 2 IR
KA R SRR — A EENR . U E iR
FIRAREETT, bt T2 KHEEHAR, Bf—
SE HTUIRI 1 P, 0T i e R0 -8 20 i A7 W S5
PR R T, AT 50 AR Ge = 24 v R BT 3037 L
A1 FHE A E SUMO b LW AP W8 3 B1 A
LR SUMO EMRHIAE FH , oA SKIm I HVG I
FRBLFTHIME SRS % .

1 #H
L1 ZR5EA

Wz A ki s 32, KEENIETR
FMR YT, ARE TR X T R B ey 5
BEXHER FAE P IS E, MRS (P EZ )
2015 SERRALE s HWER Bl (5 1125A052) 1
HALHZRERHECA R AR 54 1LiE . DMEM 1
FRIE . R I H S Gibeo 2~ F]; SUMOL
p-Akt (phospho S473). Casepase-3 Fll B-actin P4
B A3 E Abcam A®]; MTT 55 E0 B 65 5
[ A7), Transwell 57404 H 3 E HyClone 2 #] .

1.2 4HAd

NAR NIRRT AS49 4RI H 35 ER R 7%
YIEA7E (American type culture collection, ATCC).
2 7k
2.1 PESHKELRR TR RS &

DY 35537 7K B FH DR VR TH ST IX 2R 2R o 24 2
BRAF. R, % (PEZ) 2015 SR LT
EARHGR M 300 g 3200 g HE 300, AN
A 12 fi5 87K, 129 30 min J&, R 30 min, EHGE
it ZGEEIN 10 fEEIK, FIA 30 min, A2 KIE
W, ARG EIRE 1 g/mL. 14 000 r/min 250
10 min, AJEEA R TIEVLTR, 190087 7K AR
THr (16.8 @), FIEERFRILAM . MR H 2K
FE, FELH AT A 0.22 um JEREE, HI56,
22 HpEEFS A

A549 43R T 10%0a4- % . 100 U/mL
HEZM 100 pg/mL #% F K DMEM H1, KRk
737 C. 5% CO2, MIFINRREE. 5 2~3 Ri% 1.
3 LLEIpfeAR. B EUAE K IR AS49 4, DA
HEEA 1X10° N /mL #MT 6 fLiRk, S35 4 4.
X2, ANIIAEAT 10 CHER Bl 4H, £
YR EE IR IR BN 20 pmol/L CRRARE 713
6 45 Rt M B AR A BOR D BIH AR 2 B1 10
VOIS 2H, A5 FUAH M 772 oI N2 SR
50 mg/mL CHRHE TR LR 25 SRl 5 1) dne A A0k )
VU39 BEEZaWal, F6H N HEs 3L Ao
ANZHRFEH 20 pmol/L (PHWEE 2 B1 & 50 mg/mL
VY35 3% Tl
2.3  Western blotting 323

WAL 48 h MEANREENR, &
Bradford ¥ ® )G, LA 8%7r B ARHEAT HVK, UK
T 80 V #J 60 min, BifEH¥r3E ] 60 min, A5
I SUMOI1 (1 :2 000). p-AKT (1 :1 000).
Casepase-9 (1 :2000) F1 B-actin (1 2 000) Hiik,
4 CARTRIKME LR, IEAEH 112000 HikE—
PUEE 1 h J5 S S 5 a7 Sk il 85 1 3R
ik, BRE RGERMBOLEE, Image J 1.8.0



¢ 3% Chinese Traditional and Herbal Drugs % 50 % 25 93§ 201945 A ©2129 ¢
PEHEAT RE AT . 72 h JF&1ESEE, HUH Transwell L%, /NOflZ:

2.4 MTT 1§

PL 1X10* NHA/AFLTE 96 FLAR A idhaT 4 i1
T, $%08 “2.27 TSRS, 4y B IINARN 254 J5
BT se i p s, TR 1L 24 34 44 5,
6 RAT MTT Sk, 7E R AR Il & LK 490 nm
AEHITROGRE (4D fH, HRYELI L5 R w AR K
Mizk; #3444l
2.5 RGN LA T

P HRC2.2 VIS I Ay 4K 2 Ab R 48 h 1] AS49
YA AT R A M ARAG I o FERERE I 1h 25 S H Lk Mk
WRAS B AR, AT e S ikAs, g
LA TS el S oK B R S AR A B B
o BT SEESEANAUIEE 5 2 h N 5Ek.
2.6 ZHABXIIRSELE

AT B KA AS49 Yy S8R T 6
FUAR, Frii 2 B IA 2 20 95%mh A FERT LA 10 uL
ST AR, C SRR MBI GG EE B, 0k
So, ARIEHLIR “2.27 Wisr 4T AR T i 25k
H, 96 h JFZ&IbEsE, MERRMMLREER, 2
YE S1, So5 S HIZAA R AN i S2brid #% 1
2.7 Transwell ZHfE{RZESLLG

1E Transwell L= 5 E 2 mm 21K,
YA IE FRAE T R AT SR AS49 ZHf, L=
M ks 32 5 & 1% R 48 I3 + A R 4 4 2590
DMEM #5373 (AN S 1% 4 s 1)
DMEM); T Z= N 10%/6 45 1L ) DMEM 1 77 %

- -2.5X10°
-1.3X10°

A . -
SUMOL1 ~7.5X10*
=5.0X10*
PTEN I ——— - 510
p-Akt { — e - |—5.6><10“

pro-Caspase-9 l" ~34%10%

cleaved Caspase-9 § |-1.7x10*

W M AR BL BGAY

B-actin

Hx At *P<0.05

*P<0.05

OB, A4S dn b r gn e g 5, F HodE A
Transwell /NLITANMIEL, THE AR ZEE .
28 GitFEHE

NH SPSS 13.0 Giit#ft, #imbhx +5 F£oR,
THEGURER A 7 20T, tHEURRERA 2 K
3 #R
3.1 Western blotting SE3G4E R

XTHRZH A AS49 ZHMIRIA KIS &S
SUMOL1. p-Akt, {H{KZiL PTEN HIiE AR A
Caspase-9; HIEN W i A MAE R Bl A LIS
5 3L 25 SUMO1 1 p-Akt 2R [ 7K -4 B S5 [
fK(P<<0.05.0.01), iff PTEN FVELIRZ 1 Caspase-9
EHKPIETHE (P<<0.05. 0.01); BE&Z541t
A549 A FIAFI AN A SUMOL A p-Akt [ 7K
SR A R, T PTEN FEARES
] Caspase-9 t /K F#t—P 5, SR ILE 1.
3.2 MIT SEI4ER

LEREIR, XTIRALN) AS49 A IEEEIT R, 2
B H A K& EIZ AR ER Bl 41
AS549 AR AL AT XA (P<<0.05); 5
HoA 3 HEREL, BAA AR ASA9 4 i 3G FE s FE
&g (P<0.01), ZFEIIK 2.
3.3 WA NLER

AR EE R BN, SHRAFH AS49
M BAR LB SR S B TS, TN (9.13+
1.66) %, {HAEVUISEZ AW A2 Bl 411 AS549

32 r

payict

\\\ W R Bl
» 2.4 — B 4%
e § _ omasm
= 16 \ : ok
Tl
I § *
- 0.8 %

§

» LA

“P<0.01, ~[H

**P < 0.01 vs control group, same as below

1 %iH A549 ERH ERRERRFIE (X £s,n=3)
Fig. 1 Expression of target protein of A549 cells in each group (X *s, n =3)
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Fig. 2 Comparison of proliferation rate of A549 cells in
each group (X *s,n=3)
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Fig.3 Apoptosis of A549 cells in different groups detected by flow cytometry
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Fig. 4 Migration of A549 cells in each group examined by scratch test (x 200)
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Fig. 5 Invasive ability of A549 cells in each group detected by Transwell migration assay (x 200)
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