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B, B — R BIEHEE SHEEC B IEMA NCGAL EFRREN MM RE. £ARA FsEA (Foacin) K
DNA 3 HAFTICER b, BiiARA . SRR ERMERBASEAT BENHE R ¥ NGAL EFEFRIE
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1.1.1 pcDNA-NGAL ¢ - ): pcDNA-NGAL ( -
JE NGAL #F (DNA 2F 5 R LHEERERRE, H
HESEEEERLE [12].
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1.1.2 peDNA-NGALa ( - ): peDNA-NGALa ( - )
TR 5 I LK P45 7 1 FHLIT NGAL 2] i
mRNA TER R LEBRFE A, AMEERDT:
TRHE NGAL =& E A FF) ¥t 314, NGALal, 5
TTCACCAGTGCAGGCC CAGCCT 3'; NGALa2, 57
TGAACACAGATGAATTCCGGGC 3. 31481 593/
EHE—A Ape [ BB S GGGOCC, 32 F&4F
EeoR 1 BEUMu A (BB FRIEFT). FEAFERE
FEA 408 bp, BIEE—HNEF 4. FHET
S ME A& F — 5. A DNAzol &
(Invetrogen 2 W) > #2 E{ SHEEC #H B 1% & & 4
DNA, 4T PCR (MBI kit> ¥73#. PCR 444
£ 94C, 3 min; 94C, 30 s, 70C, 3 min, 30 D
g3 70C 3 min. KFIETSHI PCR P40 B EA S
PEE R pT-Adv (ClonTech) ¥ M wm B WF
T FIEM G, Fm kR & EIE SRR
pcDNA3 (Invetrogen 2y 7 ) EcoR [ + Apa | A7 &1,
M EcoR T /B Apa T BRI E50E.
1.2 dMpse e RIS

Mpie i R HEFFENEZE R [12]. &
G418 (200 ~ 400 mg/L) THiE)5, #E 4 T E
G418 LM B 4 BBk, Bl peDNA-SHEE. pcDNA-
SHEEC. peDNA-NGALa ( - 3 -SHEEC F1 pcDNA-
NGAL ( - ) -SHEEC. SHEEC 1 SHEE = F &
M — B & & 10% )+ MiF K 199 5 7 &
(Invitrogen A7) PRHEAIFF. B, 3 NCGAL
EFE mRNA F)BI RGN A SRR BN R L E
EEHBH B3 CCCGGACTTTAGTACGGGGATCCAG
57, TEBHAT A B A BOE A R LR A B
BEMIELAI48 h, R W0 EF R, F U peDNA-
NGALa ( - -SHEEC 4HfE, CASEHLTE mRNA BY4)
INTAEB ARG ZEA NCGAL BEFE
B 2 ], B9 AR 2 B peDNA-NGALa +
s ( =) -SHEEC.
1.3 ABIRER A ElE
1.3.1 i aCoE B R W A4 B RE i BB S Al B
£0.25% BEEIHIL G, PBS B VIR, BN
B, 70% ZEEREE. ZR T, 0% LB ERE
Fodn B B W4 PBS ZE M vE R 1 ~ 2 K,
1500 t/min B S min, = EIE W, 0.2% Triton
X-100 ZFEEHET 10 min, LA 2 mg/L Phalloidin-FITC
(Sigma 2 7)) ARICHMIA F-actin, 30 min /5, PBS
P 1 ~2 X, 20 mg/L RNase 4 10 min, PBS ¥
#1~2, 5mg/LPI (KPL AR Pfbric i

P DNA, 20 min J5, PBS V£ 1 ~2 R, F PBS 2§
TEEIAL 1 % 10° FIA BB, AL
L3.2 BOLPARKEREDMSENRAREER: I8
EREMARSANETEER b, & LIRS
24 h, DL PBS @M RN, 4% 2 RFEEE
30 min. PBS 2 MO VEE 1 ~ 2 K B2 mg/L
Phalleidin-FITC #7512 40 JL P F-actin 30 min, PBS ¥
#1 ~2 %, 20 mg/L RNase ZbIH10 min, PBS ¥Li%
1~2 1%, 5 mg/L PI RBARICHFLA DNA, 20 min
JA. PBS BB ~2 1R, EHA, £H.
1.4 iU BRI 4 A F-actin 71 DNA ()& &
FKF FACSort V3040 8 1 ( Becton Dickenson
Company, BD. Ce. USA> Fuil4Je= 5, 4K
P F-actin UL 2 DNA B & 23T WS H 454, LA
Phalloidin- FITC #R G4 B A F-actin, A PI R0 40
HiA DNA, LAFG Phalloidin-FITC 8§, IgG-FITC #7510
FIEHBUAE L R T REAR, A B 0T 448 nm
AP, Phalloidin- FITC #5128 F-actin BoRER A%
J6, PLARICE] DNA BoRatasee. BiF9 a4
WA, MERFREIOLES. KiEL
JREE, ZrASRELA FLR S Foactin 71 DNA 307606
SRR STIOAUE. BAREN T 3 IRSEE, At
B fEE, RSB Foactin A CPH PSR BL B 4>
BEARNRENTYHESHEME, L, SSPS
11. 5 for Windows FAF B LWHBFEETH T EHE
ZERIHAT F RS
L5 BOtPMILEE DMSENRA RS
FHEBCABILRE BME (ACAS Ulima-
312, Merindian. Com. USA} E & T8, WER
R AT R E S RS, BREK
AR (488 £10) nm. (514 £10) nm. (355 x
300 nm A (500 2400 nm.
L5.1 HAEDMEES: HAOBESATEHET
BEOEPRILRERMENEY s b TR
(100 x , NAL 3 %) T T4
1.5.2 BOCHMESHIEE: HN Z-Inage BT,
TRFIH, ZL#% Pinhole C/MFLFLAED 225 pm. X %k
I S B (X points) 256, ¥ Rl dm A (Y
points ) 256, EEi Ik Ustep sice) 1 jum, Z 3
FAR (Z points) 0.5 pum, Z S IRE (2
scan) 4 ~5, BPAMEE (speed ) 20 mm/s, T
5k & (scan strength > 79% ., 0 Y6 38 F ( laser
power> 120 mW, & SURFE K4 Csample/Pt) 9,
frlaE 1| REE (PMTL) 50%.
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1.5.3 aAHMESG: EFERABRFEENER, A
WA ERESR, BRREFIELERFAMRBIRN
JEER, AT BN Z BT m i v E A AP BER AR
MTIR M, RE - ZFBEEEAEE FITC B
R 494 nm, B 518 nm, BIRERE FEOE;
PI 51 535 nm, AFER 617 nm, ZREETL.
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2.1 NGAL EER NEZEEHANHREELEE

A K peDNA-NGAL ( -) MM ESLER/ML
Wocmk [12].

pecDNA-NGALa ( - ) HFIHME S5 X E: L
SHEEC 4 B F 40 DNA A4, 1B PCR L7
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F—3y. FEABTFERME_RNET 9,
BIE R 78 755 mRNA B> T RS — M 8 J1 AL
MF 55 NCBI S LR FRIE /TP B2 IE/. 10
IEERL B, HZ A BUE A peDNA3 R RIEH
5 EcoR 1 +A4pa I f 51, #E NGAL EE R LHEK
FIEF AL pcDNA-NGALa { - ). H EcoR [ FI/EY
Apa TEEDIATSEE (B1). ME1HR, £tk
ANJE T B BN IE R ANIE A BBV R N m B St
MERTEME, WHBRIIHE NCGAL EE R X
H %R EHA pcDNA-NGALa ( -,
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Fig.1 Construction of NGAL gene antisene expressive
vector pcDNA-NGALa( =)
M: ADNA/EcoR] + Hind[ll; 1: peDNA-NGALa ( - ) /EcoRI + Apal;
2: poDNA-NGALa ( —) /EcoRl; 3: peDNA-NGALa ( —) /Apal; 4:
pcDNA-NGATa € - ); 5: peDNA3/ EeoRI +Apal.

2.2 %} SHEEC 40Hf F-actin & £ F A 02 m

LIt A 48 P R 4 Ml SHEEC. peDNA-NGAL
( =) -SHEEC 1 SHEE 24 ff F-actin 1% 2570
R CE 2> ME 2 F A R, peDNA-NGAL
( =) -SHEEC #HHE F-actin & & 27 # 1 2 AR
T SHEEC & EmAA, 4 Fusrfo th2k A A (e iy
BhE¥, SKELEE FEAHM SHEE M5BT —
B, TR LI M NGAL EF FRiEX SHEEC B
FEAM I F-actin & E4MAIA W E 0.
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Fig.2 Compare of distribution image of relative content in cellular F-actin of pcDNA-NGAL ( - ) -SHEEC,
SHEEC and SHEE
(a) peDNA-NGAL ( - ) -SHEEC and SHEEC, (b) peDNA-NGAL ¢ - ) -SHEEC and SHEE. SHEEC or SHEE show dark image and
peDNA-NGAL ( - ) -SHEEC display white image.

2.3 X} SHEEC —f5{R41 Bl F-actin {500
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A] 8] B AR SHEEC & {R40 ML F-actin BIBH 1% 5 4
2, [RIFHA] B B RS IR L Foactin [H T 40 B RO 6
JeRRE, {FFES SHEE BT —2. X4 R
VLA, REHF NGAL EEFIE, "M BB
9 2A0%H SHEEC — 5 {40 Pl &2 B 38 RT3k
INAT F-actin 45 HI4FAE, R~ NGAL EF AT g 5
SHEEC — & R4m i e & 32 a0 EFp ThRE A <.
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Fig.3 Comparing with positive percent { %) of diploid

cell (2n) F - actin before and after antisense blocking
NGAL gene expression in SHEEC
I: SHEE without plasmid; 2: pcDNA3-SHEE: 3: SHEEC without
plasmid; 4: pcDNA3-SHEEC: 5: pcDNA-NGALa ( — ) -SHEEC; 6:
peDNA-NGALa +s ( —) -SHEEC; 7: pcDNA-NGAL ( —) -SHEEC.
Comparing with SHEE, A showed to be obviously different in positive
percent of cellular F-actin (P < 0. 05). Comparing with pcDNA3-SHEE,
sand & ¢ Tespectively represented to be evidently variant (P <0.05)
and very obviously different (P <0.01) in positive percent of cellular F-
actin. Comparing with SHEEC, < ¢ display very markedly differential in
positive percent of cellular F-actin ( P < 0.01 ). Comparing with
pcDNA3-SHEEC, % expressed obviously variant in positive percent of
cellular F-actin ( P < (0. 03). Comparing with peDNA-NGALa ( - ) -
SHEEC, 4 indicated remarkably different in positive percent of cellular
F-actin (P <0.05).
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Fig.4 Comparing with mean fluorescent intensity of 2n
F-actin before and after antisense blocking NGAL gene
expression in SHEEC
1: SHEE withowt plasmid; 2: pcDNA3-SHEE: 3: SHEEC without
plasmid; 4: peDNA3-SHEEC; 5: peDNA-NGALa ( - ) -SHEEC; 6:
peDNA-NGALa +s ( —) -SHEEC; 7: peDNA-NGAL ( - ) -SHEEC.
Comparing with SHEE, A and aA respectively represented to be
evidently variant (2 <0.05) and very obviously different (2 <0.01) in
mean fluorescent intensity of 2n cell of F-actin positive. Comparing with
peDNA3 — SHEE, « ¢ display very markedly differential in mean
fluorescent intensity of 2n cell of F-actin positive (P <0. 01). Comparing
with SHEEC, < and << respectively represented to be evidently variant
(P <0.05) and very obviously different (# <(.01) in mean fluorescent

intensity of 2n cell of F-actin positive.

2.4 5t SHEEC & {R40 f F-actin B304

B E ] NGAL 3 [H A /. SHEEC &%
AL F-actin [N R NE s fIE 6. ME s AT
Wo:a. SHEEC UG A4 PIF-actin (AP & 4 2 5
SHEE FIAREL AR M BZER): b, & NGAL &
FFRIES SHEEC M {E4R40HE F-actin FHIE 5 2210
Fug AR, ME 6 Al . a SHEEC [/ F-
actin (HMEANFLRIDE Y6IRF 5 SHEE BIAHEL 91 B 5
b, R XE I NGAL £ E FIE 7] H %1% SHEEC
5 F-actin [HEABLR AR, £25 SHEE
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Fig. 5 Comparing with positive percent ( %) of tetraploid
cell (4n ) T - actin before and after antisense blocking
NGAL gene expressien in SHEEC
1: SHEE withowt plasmid: 2: peDNA3-SHEE; 3: SHEEC without
plasmid; 4: peDNA3-SHEEC: 35: peDNA-NGALa ( —) -SHEEC: 6:
peDNA-NGALa+s ( —) -SHEEC; 7: peDNA-NGAL ¢ - ) -SHEEC.
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Fig. 6 Comparing with mean fluorescent intensity of 4n
F-actin positive before and after antisense blocking NGAL
gene expression in SHEEC
1: SHEE without plasmid; 2: pcDNA3-SHEE; 3: SHEEC without
plasmid: 4: pcDNA3-SHEEC: 5: pcDNA-NGAIa ( —) -SHEEC: 6:
peDNA-NGALa+s ( - -S8HEEC: 7: peDNA-NGAL ( - ) -SHEEC.
Comparing with SHEE, » and A respectively showed obviously
different (£ < 0.05) and very obviously different (P <0.01) in mean
fluorescent intensity of 4n cell of F-actin positive. Comparing with
peDNA3-SHEE, o represented obviously different (P <0.05) in mean
fluorescent intensity of 4n cell of F-actin positive. Comparing with
SHEEC, < and << respectively display very markedly differential (P <
0.05) and very obviously different (P < 0.01) in mean fluorescent
intensity of 4n cell of F-actin positive. Comparing with pcDNA3-SHEE,
# # Tepresented very obviously different in mean fluorescent intensity of
4n cell of F-actin pesitive (P < 0.01). Comparing with pcDNA -NGALa
( —) -SHEEC, & and A & respectively showed obviously different (P
< 0. 05 ) and very obviously different (P <0. 01} in mean fluerescent

intensity of 4n cell of F-actin positive.
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BT —H. Xues Ry, R HEF NCAL EE
FIETEEFE £ i) SHEEC JUfE 4% 4 s %5 i F-
actin PEVE, EHIAJ{EH} HLE Foactin FHIEH AL FE 7R
5y Ik F-actin i 22 1 9845 1451
2.5 % SHEEC 41/ F-actin BEEMHET
Phalloidin 5 5454 F-actin, PI (& RNA )
#4 DNA. TERCEEEETMET, Phalloidin-FITC
FRT A M Foactin 258, PI #70 B740 L% DNA
BEO6 EHAMBEKE, F-actin M5EERF DNA 140
BREES T RAER. R XHMA NGAL & EF& Ay
& SHEEC EEE M M F-actin EEE I HIEE R

ME7. MET7 PRI, KB SCGH A NGAL ZEEFRIA
i1 SHEEC RERE MM, E4 A F-actin TEEH
MLIEA S H, Foaetin MEEEFE, FRERM
FOIR « S APRETE 40 AR P {10 7% BB HEL R B BRI 25
14, gMEEEER (B 7a). &R H E NCAL
EFFIASS, SHEEC BEEAM F-actin 857 HL715
Wy, 8l Foactin AW, AMAEFE
AT R R ERE, SRMEEESEES SHEE
AAEREE AL (B, e, d). THE
X# ) NGAL EFEFRIAF SHEEC 44/ F-actin B4
SEEEEMm.

Fig. 7 In analysis with the CSLM, the image of the F-actin distribution and structure of SHEE cell {a ) ,
SHEEC cell (b ) , pcdDNA-NGALa ( —) - SHEEC cell (¢ } and pcDNA-NGAL { - ) - SHEEC «cell {d )
were stained by phalloidin-FITC
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SHEEC Z Bk £ EE £ EHAM SHEE &%
BERMESES R UERNFREA
NGAL Z [F 7 SHEEC B & itz is™, Hihgk
Al E A AR EAANEEYT R
EAEA . FEER b, A iR A AR
BOtPABAREEMESEARAHAILENH, RXHMH
NGAL EEFA A 4 SHEEC B E BN ML T
B Foactin A EEMW, RTARMOMELEEF-
aetin A] RE/AZ NGAL ZFH 7 SHEEC B EEHAM P &

BRI S—MEART, BN RESEARER
EHRET BT AMAE. ARMLERAME
BFERER, MsEQ. NEREMSHEEES
SR EFEIHART, RE2EREGERARA
AR et 4, REREHMIr Z4T 5 F-
actin, SHMAEEER. MMM RISk DX
5. A0 RIE BT LU A R A SR (R B AR
BAREY. FHAERY, FHEEARNSER
A6, AP IE S R RE 22 B 58 S5 AT TR 1 B 48 A
W, RIA: R ATEERE, MRS EE
K, NhEB o5 TEHM MK Factin ME, 15
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Qe B I IX A Foactin /NMRE B 2 FACEL & K,
HigAF =, REMS AN ELERE
—HE. RAVHEY, BRI R TR
AR S AR R B AT A R B VIR SR,
MR 2 B B RGP 2 MIOAE R, i
R ZE IR MRS TR o) e B A R A A T
A7, FIEE A A Foactin F15 & UK
WP F-actin & B2 B9 5H 410, SRANEE A RRYE
SRR R AT RE R, 58
AR R & NGAL B #2182 BT DARR A 2
I SHEEC BEEA R, AT REET
AR B 2 3R Foactin T ZIFEFIRY. 4HPRM
22538 F-actin 7] §EJE R CE M NGAL F R RIE 0
il SHEEC B & 2 22 H ML A.

TSk, WEUTFR RN, MEFRESZEAN
NSRRI RIEE RS 3%, F-actin TEAH M
EEEBETHEEEEME. Caloca FWRE
. Vav 1 Ras FI4{5 5 {5312 217 £ 5 28 XX
W, HAZSR GDP/GTP 22 F T (RasGRP1) §9
FEAACER T RR B H I A0 A4 UM Foactin BIR S,
IRE pd 22— G-actin HEEH, BHF M F-actin
RENTIEE. Wang FUOWEL, FME p4 7
SWAS0 4 i 72 4 L % 1 4 it ek, AR F-
actin IEH SN, HEF)ZE, ¥ — B LK
RS MRS ESE SRR T EIRE, A
MPpAER K F Chepatocyte growth factor, HGF) il
T HHEZE REEE Me EERETWE &8
MRER, g RIS S5izahit i, 5MEH
M. McAllister 2PV 8155 % I, A HGF
ATE HepG2 AR 40 B n] S 2L p27 £ B Ser-10 BEER
., RN R ZEARBAEmERER, 15 F-
actin FEIRTFE. M FIXH p27 HHE 2 HepG2 A
AR SR A R EHE, FRE A AR
AE. SERR b, MEME X L#E, NGAL EREAS
RlE—#ES 707, E2E T RS DA Fu b
JRASASFAANT PR AR Y SR, AR
2 S NGAL BRI 2R G005 B B L waan g &2 &
38 Foactin S5 F LR, NCGAL EEFIE—F
EERESST, MR EEEMARE 5 FEEE R
IR RS A AT EA.

FIE, Kawano S 2 R IHH @ T MR L
MELR, T RTNTE = Yk 48 B4R R R R E s
F-actin S, [FIR RIS fascin ¥ RKEHAIT
AR Z MR 5 Cmicrospikes ). Fascin 2 /& —

MPEF2REH, 75 Factin &, BEEEMTA
FOMESEAE Cruffles) HZATLRE . MEBFITK N
feh. BIERANBKESERAYRIE. REALUL
FHAEE R RYIT, UE W fascin 1 EEETE
SHEE F%MEFA T, EEO R mRNA B 20
FIEWHAE BIRFRE, BAREEEEANE
PRI G WA IR A T A TR R R 48
. BERAE ARG, M B B RS
EEREENMEHEN, FIH SHEE/SHEEC X %f + 4
HAF A B LA B, (B %% F-actin 75 0 41 B
KIAEMZEERS TIEANRITHEE oA E AL
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Antisense Blocking of NGAL Gene Expression Affects The Microfilament
Cytoskeleton in SHEEC Esophageal Cancer Cells

LIN Jue-Long"’, XU Li-Yan®, LI En-Min®" ", CAI Wei-Jia™,

NIU Yong-Dong™ » FANG Kun-Yang, XIONG Hua-Qi”’, SHEN Zhong-Ying™ » ZENG Yi"
(1 Center Laboratory, Medical College, Shantou University, Shantow 515031, China:
2 Department of Tumor Pathology, Medical College, Shantou University, Shantou 515031, China,
3 Department of Biochemistry and Molecular Biology, Medical College, Shantou University, Shantow 515031, China;
Y Institute of Virology Research, Academy of Preventive Medicine Sciences, Beijing 100052, China)

Abstract In order to study the effect of microfilament eytoskeleton on SHEEC esophageal cancer cells and the
biological activity variation of cancer cells caused by antisense blocking of NGAL gene expression. making use of
antisense expressing vector of different length NGAL gene segments and antisense oligonucleotide segments of thio-
modification to transfer the SHEEC cancer cells of esophagus, a series of subcellular clones aiming at the blocking
of NGAL gene expression of SHEEC esophageal cancer cells were established by means of G418 selection. On the
basis of the fluorescent dual-labeling of F-actin and DNA within cells and after antisense blocking of NGAL gene
expression» the content of F-actin and DNA, the F-actin cytoskeleton structure in SHEEC cell and the variational
characteristics of biological action on the tumor cell were tested by use of flow cytometry and confocal scanning laser
microscope ( CSLM D). The results showed that F-actin level in the SHEEC cells was obviously reduced after
antisense blocking and it was similar to that in SHEE ecells, but no obvious change of cellular division index was
found. This indicates that the blocking of NGAL gene expression has an obvious effect on the microfilament
cytoskeleton of SHEEC cells, but no obvious influence on SHEEC cell proliferation. With the technique of CSLM,
it is revealed that the blocking of NGAL gene expression could make the cellular F-actin cytoskeleton of SHEEC cell
uniformly distributed, F-actin body evidently decreased. the joint structure of the cell reestablished. the cellular
structure more compact, and the main structure characteristics of SHEEC cell and those of F-actin cytoskeleton
structures of SHEE cell consistently approached. The result suggests that SHEEC cellular F-actin cytoskeleton of
the esophagus cancer could be obviously affected by antisense blocking of NGAL gene expression. and it is
conjectured that microfilament cytoskeleton F-actin in cancer cell could be a function key of NGAL gene that plays
a role in SHEEC cancer cell.
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