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Advances and Improvements in the Diagnoses and Treatments of Lung Cancer LI Wei-min', LIU Dan'. LU
You®. . Department of Respiratory Medicine, West China Hospital » Sichuan University, Chengdu
610041, Chinas 2. Department of Thoracic Center. Cancer Center. West China Hospital . Sichuan
Uniwversity« Chengdu 610041, China

[Abslract]b LLung cancer is the leading cause of cancer-related death worldwide. The topics of this issue
include the changes of lung cancer epidemiology and its histological characteristics, the value of low dose CT in
carly detection of lung cancer and the image characteristics of solitary pulmonary nodule in early diagnosis of
lung cancer, the advances in the therapeutic strategies for lung cancer with brain metastases and pulmonary
sarcomatold carcinoma. and new potential targets of molecular targeted therapy in lung cancer. In order to
more effectively improve the survival and prognosis of the patients with lung cancer. it is necessary to
strengthen basic research on the molecular pathogenesis of lung cancer, and to translate the advances in basic
research into the efforts of exploring the specific and sensitive diagnosis tools for lung cancer, and so
increasing the accuracy of early screening and diagnosis, as well as classifying the lung cancer by molecular
pathology to achieve individualized therapy.

[Key words] Early screening for lung cancer
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LDCT fififr . ¥ A B4 19 51 hy 95 Pk 508 43 9 1
259, DL R EBEESRERS (ground glass opacity.
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FEFPERC2E . (0 AR 0 IR PR LR R 2
B BEIR AT AU .

BRI il o AR LA SRR Y O R, Hodp
GGO Zfiifgn—F % CT k%, £ CT #18
ERIOEER N, RS REER. W
S PN AS RN S U SO I R BE . Ok B2 Y
WF5E AR . GGO 555Ul Bl 5 DI A G, &5



WY R 2, PR R EE O, N R T
PIR MR I] , BEMESE ES kB R PR S Bt B
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EGFR J& H A7 1% 22 R 80 P 1) 55 B A 1
EGFR % 2 fR 13 1 2 B8 X 0 28 48 o 4 2 E AL
TE55 18~21 #h ¥, EGFR 482 EGFR-TKI
BT ROR FU A=  bRac . 2011 4R, 56 [ b
ol 4T EGFR 745 Y 4. EGFR-
TKI K e 381 NSCLC 83 1 — 23R 97 7 %
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ZEEEE B S6 shRNA B EHkpmiag R Ex
A B 722 A549 Y FE Ak T8 5E B B2 i

G, £HRS, A A K %

PO H A PG BR U I OB 610041)

[HE] Bfy wirmdmdl A g S6 (rpS6) £iKAY % %& # RNA (short hairpin RNA.
shRNA) 155 85 28 A # A 2 7 ik B il rpS6 263546 il R 488 AS49 4 i bR R . ik & kXt
rpS6 BRI EE AT TR Y5 A BRI pGCsi-GFP, ¥ AL KA FF M anfe, Wy %54 AR Be: i
Mk 2937 A Y R A ke SR TR R TR R ASA9 AN M. U A L A 3 o B Ak
Tk OIOEHEN (GFP) (4N mle . 926 bt PCR K Western blot #01 »pS6 JEA 1) mRNA F# ( -
PR, ARSI CCK-8 I SR AN AR (OD) i, Z-Hrmifil rpS6 21k % ili i A549 41
MR R RE S . R 4 pGCsil-sh-rpS6-GFP R MF S5 7% i AJEG S rpS6 T/ 91 58
F5Ar . WESE pGCsil-sh-rpS6-GFP ki FgE ), sh-rpS6 18 e fa e BEYL AS49 AMabkfT . a4
ARk GEP 56 PR 2K (0 4N ST e LL 3.k 86. 8020, P95 it PCR 5 Western blot #5375 . sh-rpS6 416
mRNA FIE A FARBCR MR (79.7246.83) %, (83.77+12.13) %, (RAMEHIE 7. 5 AS49 40 AH
Ho. sherpS6 4I7E%& I £ OD (8 AR FRE (8 P<0.05), % MM sh-rpS6 M dE 4k Ak
FeoE . ARCAM SRR AS49 ZHMIRE rpS6 B &R . AT BRI AS49 A0 MRk 3 G

[ciA) B S6 & RNA il K96

Construction of sh-rpS6 Lentivirus Vectors and Its Effect on Proliferation in Lung Adenocarcinoma A549 Cell
Lines CHEN Bo-jiang . I.I Wei-min= . LIU Dan. ZHNAG Wen., Department of Respiratory Medicine
West China Hospital » Sichuan University, Chengdu 610041, China
/\ Corresponding author. E-mail; weimi003(@ yahoo. com

[Abstract]  Objective To construct the sh-»pS6 lentivirus vector targeting ribosomal protein S6
(rpS6) and explore its effect on proliferation in lung adenocarcinoma A549 cell lines. Methods — Sequences
targeting the rpS6 gene were selected. The double strand shRNA oligo was ligated to pGCsil-GFP lentivirus
vector and transformed into E. coli. The resulting recombinant vector was verilied by sequencing, Aflter
transfection and lentivirus packing. the viral particles were collected and infected A549 cells. After selection of
GFP positive cells by FACS, mRNA and protein expression levels of rpS6 were determined by real time PCR
and Western blot. In the following experiment. the proliferation changes of A549 cell lines aflter the
interference by sh-rpS6 was investigated by using CCK-8 kit. Results The sequencing result confirmed that
pGCsil-sh-rpS6-GFP vector was successfully developed. Stably transfected A549 cell lines by sh-rpS6 were
selected through FACS, with a selection ratio of 86. 80%. The silencing effects of sh-rpS6 were determined by
real-time PCR and Western blot, suggesting that mRNA and protein expression of rpS6 in the targeted cells
reduced by (79. 72+6.83) % and (83.77 +12.13) %, signiflicantly lower than those of control groups. In
vitro showed the cell proliferation with sh-rpS6 was significantly slower than that of controls (P<0.05).
Conclusion The constructed sh-»pS6 lentivirus vector could inhibit the expression of rpS6 in A549 cell lines

effectively and significantly slow the cell proliferation in witro.
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il A 4 3K 0 [T PN 350 i A DG AE T Y
PR ARk, KO AT AR T 45 b
T LD S O MO A AR 1% L i A
SR P AR N 7 Y o A RN e g e 95
PIRAUIRA SRR N 8 . AR AR AR
1 S6 (ribosomal protein S6. rpS6) SEA%Bi{ALS
W, ARFEGE . rpS6 2 5 1E W 41 A/
FRRT Y s LTl 1 2 A4 M A K 5 T (1) KBRS
W fEEEES . OEED . B %%
Pl A g PRS28] rpS6 B SR A, T
(Mg 1 B P H i UL AR

1 88 8504 A Jili 98 A AR )N 4i B I 95
(NSCLO) - FLBE B A RBAE T B IFSE
AR ASA9 4 bk H f 4 kg . A1 RNA
T4 (RNA interfellfence. RNAD 454K, & k%t
rpS6 1Y % A& J¢ RNA (short hairpin RNA,
shRNA) FE3ll, LA 9k 5 Sy 40, 4 L5 o 3]
AS49 AR, RSP rpS6 Y FRIR: SRH R
R G E PCR (Real-time PCR) #I Western
blot £ 1 rpS6 IR . I ARAGHEEE 4 Ay 24
R ERE s PAE IR AP SR CCK-8 128 71 & K6 ) i il
rpS6 AKX ASA9 2 L FE B L ) 20

1 MEERZE

1.1 #7#

kL pGCsi-GFP - GF SR o 6) . i Bl o kr
pHelper 1. 0, pHelper 2.0 K 293T 4ijifi. PCR
U primer (REF) #04 H LG5 WAL H AR A
FRZTE]: B B iR A fal 4 BRA
Al LA A R S T e LA R
7y wls AS49 4 Bl ¥k, DMEM 4 fifg 1% 7% 5.
Age Tl EcoRIL, bt A S6 Hipfhk (1: 1 000, #
2217) . Phototope-HRP Western blot — it & Cell
Counting kit-8 (CCK-8) 43 % & £ E ATCC.
GIBCO, New England Biolabs, Cell signaling
technology, NEB. HZ< Dojindo 7= 4.
1.2 FHi&
1.2.1 ¥e@F 4 rpS6 ik #9 pGCsil-sh-rpS6-
GFP Jfi#athtsk (6 NCBL LN b Ay 4% rpS6

Short hairpin RNA (shRNA)

- BB TRESWRGTER -

.ung adenocarcinoma

B9 [ mRNA £ (NM _ 001010, 829 bp).
4% RNAL J¥ %1 (4 i3 31 JE W], SR JH Beacon
designer 2 AT IFA LA S PEDLER »pS6 19
AHE S 4% 17 2 (double-strand oligonucleotide,
ds oligo), rpS6 ) shRNA 741 K TGAACG
CAAACTTCGTAC T, [&] B 8 i B Pk %
(NC)Y JEal, 2R KB Wit B/ oK o i BURE .
Age | fl EcoR | i) pGCsil-GEP # 44, {idi I
AVERIES ds oligo ¥4, BREE LKA % A
CK W FF R 40 M, 48 3P o 5 B, PCR 3%
Invitrogen 2\ w) 7 % & 4 AJ¥ 51 B .

PCR F#51%. 5 -CCTATTTCCCATGA
TTCCTTCATA-3"; PCR F i3l ¥. 5-GTA
ATACGGTTATCCACGCG-3', PCR F, Uk LA AL
7K (ddH, O) A Ry Xk B8 DL HE B 40 U5V % R 15
e T S 3 (B PR
1.2.2 BmFEmax, KRSEAENL ¥
pGCsil-sh-rpS6-GFP Jii i Fl % Bh 55 ki pHelper
1.0, pHelper 2.0 #% i Qiagen &7 & E LW
AT ALE TN FE R AR . K 2937 20 ffa il AR O
PR UE &1 g b F R 4R &, A Lipofectamine
2000 i F 54 5k DNA B2 W1 740 o Y,
BT 37 °C. 5%CO, WA 48 h JFICHE 293T
MM T, BT 4 °C, 4 000 Xg B0 10 min
ARG B . '8 8 FL. W55 B J5U e I
10 A% B (911466 BB A T8 o SR JH R LR 80 0 U a2 o 7
T . DO 25 R B I o TU/pll, I
55 2 R 8 W TN 2 107" TU/ pl~x X
1077 TU/pul, #4843 3100 nLn A% AL 293T
A WSS 1 LR 8 LAV EE S RN 2 <10
TU~2 %107 TU, %% B RN 10 uL~
107 gL, SRERZ0 AL AL ] 3 B T 50 Al 2 6 i
YR CREAN 2O AT M S S T 1 AR
) o RIAIZAL R GY T 40 I A 7 A i, AR
N YIREEIRIE (TU/pl) =47 9 64 %/
P e R TR R
1.2.3 A Z B & mie A549 2o itk B A X fm e
FARAB® ALY TN 3 4. shrpS6
ASA9 i ML 41 CshrpS6 2D, B PE XF IR %5 5
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AR B S B IR AT — b 0 it

A549 a4l (NC 4H) FiAHFif A549 4z
(AS49 4D, 382 {3 T SE 36 6 3 AS49 4 i Bk
) Ja% e die A AR R B & %L (multiplicity of
infection, MOD (=40, H |70} 58455 73k
K 5 pg/mlL polybrene fF & 4 1, 510" /4L
W5 AS49 AALFERN T 6 LA, Y ARG R IR 3
30V AE A, A T A MECh 1< 10° /4L, IrG
B O AN 40 fiF. BD 4x10° TU/4Ls
GEL R B T BT A AL A % 9 2 A B A
polybrene PTG EE R 40 ML 55 56 . 24 h f5 LA
10 Y6 25 it 4 1 ¢ 42 1% o 5k Ok A0 04 v, Ak sk
BEE . IR 24 h FAOE WA T LA L A
GFP &AL . 296 KT 80200,
SRR A 2 BEARCIR S . hn B Tt Ak 4 B O R G
e e X2 AR A 77 22 i o 4 2 3k & £ 9 Ol 4R 1
(IR E Y shorpS6 805 1 2R Y AS49 41,
DAL AN . P45 2Tk 0 200 Jf 3 P 2 5 IO
&R 107 M4 Mg B Rk, BT 54000,
37 CHFRARLERT T . HUER etk an e o4 2 5
Ay SIHEE RNA FA .
1.2.4 #%Z % PCR%EZ rpS6 mRNA #F i
& HEHE RNAse free #VEFRI 3 44000 (sh-
rpS6 2, NC 2H K A549 41) 5 RNA, FHARYE
Promega /A vl M-MLV #:4E 5B 45547 RNA ¥
BEEARAS cDNA, DL Bactin HINZ, KM L
B¢ 6 2 PCR Il & mRNA, 2 22¢ 45
mRNA ik, FREANX “ GIFHH mRNA
i — T4 41 mRNA (&) /X B84 mRNA fi x
100%” 18 shrpS6 2 mRNA FH 2 F, 9l
Y1 FFH Beacon designer 2 # A%t »pS6 FliF
2] #. 5-ATTCAGCGTCTTGTTACTCCAC-
3, FUEsl . 5 -CCTTAGCCTCCTTCATT
CTCTTG-3',
1.2.5 Western blot #m rpS6 #4%& & Tz %
i L 4 2 R BGAR &, e Ui
AW, BRI 3 AL M Y S . BCA R
EE MR, SDS-PAGE Wik, ¥R, HH G
WL rpS6 —Hr(l = 1 000%G R I T I 4 °C
R L VEVR IS BN =40, BEE 60 min;
BB A, Quantity one FAFKE I 1 4540
PLHME S Bactin NS HEHE (JOD)
oAl e A S . shrpS6 418 T HEAL
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Zata s WAL 10D i — F4041 10D

) /%4 10D {E < 1002
1.2.6 CCK-8 iksemliksamposgsiae H 90

OyeH . BR bR 3 eH AN b, [l E s B R AR 4
(L4, 364 41, ¥ ERARE RAFay H 840
i 52 41 7 R I ) A AR . LA 2 10° /4L
PR 96 fLk, W4l 3 MRS, SILERFE
100 pl, WEREIGSF 24 h, WA FLINA 10 pl
CCK-8 ¥, 1 b ™ A . P T4
PR 1 ~2 h, RHBERA SR A CCK-8
524 h, 48h, 72h, 96 h, 120 h & 144 h fsfi]
S SE A0 D AE 450 nm Ab R OGEBE (OD) i,
WA A K ZR . o B 4 2 AR PR S B RE

1.2.7 %its & iFEEHEIN > s £R.
EAM G H oy 22571, W 241 () JEA17 o H 2 07
208 C(ANOVA), PR BRI LSD i &
MVEAES BB E, P<0.05 B2ERA4 1T

2 4R

2.1 pGCsil-sh-rpS6-GFP HEMMBER LT

PCR ik &5 B o, M 2 8AR h Bek
/N7 306 bp. shorpS6 B #E o BE M BE A /N K
343 bp (MR Y] 22 24 bp) . HE BHAPE v %
A B EAFANR S (& D,

B 1 pGCsil-sh-rpS6-GFP Fifif) PCR k4 R
Fig 1 PCR electrophoresis for pGCsil-sh-rpS6-GFP PCR positive

clones
1: Control (ddH20): 2. Negative vector control ( NC);
3: Markers 4-8; pGCsil-sh-rpS6-GFP
Pl 2 5 7 BEPE o B8 o B A 0 Py 5 2.l D
sh-rpS6 F BeAu & 76 PHYE e B P 51 rhrs Oy Ceg
gaa TGAACGCAAACTTCGTACTTTCAAGAG



AAGTACGAAGTTTGCGTTCAuUTTTTTg.
SERNT G Z i) shRNA F E2F %1 . i iH
sh-rpS6 )7 41 T & T v B $1] 1% 9% 2 pGCsil-sh-
rpS6-GFP #&44 .

1222736 PSCG

- fifES FRE SRR HR -

2.2 BREENak. KRERSHENE

P 3 Al UL, FRERE YL 293T 41 4 d 5, 1€
8 fL (3 H) Wlgs) 3 AN 9e 6 i 40,
PERIZALA 3 MR RGN, WEEEER 3,
BRI R 3%10° TU/pL, BP 3x10° TU/mL,

rpS6 sShRNA fragment iF

220 230 240

CCOGOGAATOGAACGCAAACTTCGTACTTTCAAGAGAA

250 260 270 ! 280
GSTACGAAGTTTGCGTTCATTTTTTTGAATTCGGAT

B2 pGCsil-sh-rpS6-GFP [RAMFZER (ZERKFRE 1

Fig 2 Sequencing results for pGCsil-sh-rpS6-GFP plasmid

B3 “RIBEE" NE shrpS6 BHFFHE (X100) (HERMFRE2

Fig 3 Determinationthe titer for lentiviral sh-rpS6 with the method of hole-by-dilution in bright fields and fluorescent fields (X 100)

A: Virus stock: B-H; Virus solutions with sequential 10-fold dilutions from the virus stock, indicating that their virus titers were

107V, 1072, 1073, 107%, 107, 1075 and 10

2.3 RRBERAERME AS4Y Ak KRR AR
R 4335 PH 1 52 P

VO AL 40 MO T 7 ARG B AR,
1.3 pl [ (4210° TU) (3X10" TU/mL) ],
A5 d 5. sh-rpS6 F1 NC 41 80 % 4 jifa
MER I, ASA9 AR WD, BT A 4 124k
SR (E D,

A0 M AR 43 R P 2 ik GFP 2 LAY 40
L. A3Hr s GEP s B 09 20 M o 240 1 550
86. 8074 b W JIT A4y 4 f14) 5 5 25 8K 1A Ay L 400 M
GRS &
2.4 rpS6 mRNA FM1ZEBA FHBMEMKENER

w e E | PCR 7/n: A549 24 (0.942 +
0.034) K NC #H (1.002+0.080) 4 M AH Lt .
R EG A E L. shrpS6 Y rpS6 mRNA

to virus stock respectively

KA C0.191 +0.008) NEEHT —FHFEMK (P <
0.05) s 478 sh-rpS6 T4k A549 MMtk rpS6
mRNA ik, sh-rpS6 41 mRNA L%
A (79.72+6.83) %,

e s frac. NC 4 (0.790+0. 145) FiAk
T A549 4l (0.986+0.121) AHIL, £ R
X4t 2 8 X, sh-rpS6 4 rpS6 ) HE H £ ik
(0. 1600. 117) WIEHT— % FMe. ERA G
FE L (P <0.05), Xi#i8HX rpS6 & 4 1E
A549 i AR e DR, shrpS6 20 i ZH 1Y
BETRSEN (83.77+12.13) %,

11



