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Abstract
AIM: To investigate the expression of calmodulin (CaM)

and mutant p53 in human colon carcinoma SW480 cell
lines after induced by delta-aminolevulinic acid (ALA)-
based photodynamic therapy (PDT).

METHODS: SW480 cells were divided into control, laser
light, ALA, and ALA-PDT group. The expression of CaM3
and mutant p53 in SW480 cells were detected by reverse
transcription-polymerase chain reaction (RT-PCR).

RESULTS: The relative contents of CaM3 in the contr-
ol, light, ALA group, and ALA-PDT 30, 60, and 90 min
group were 3.97+0.29, 4.28+0.39, 4.51+0.44, 12.60+
1.84, 11.391£1.13, and 12.77%1.35, respectively. The
expression of CaM3 in the ALA-PDT 30-90 min group
was significantly increased in comparison with that in
the control, light, and ALA group (P <0.001). The relati-
ve expression of p53 gene in the control, light, ALA
group, and ALA-PDT 30, 60, and 90 min group were
1.12+0.083, 1.53+£0.191, 1.231+0.145, 0.47+0.04, 0.42+

0.06, and 0.49+0.38, respectively. The expression of
p53 in the ALA-PDT 30-90 min group was significantly
decreased in comparison with that in the control, light,
and ALA group (P <0.001).

CONCLUSION: The increase of calmodulin expression
and decrease of mutant p53 expression may be involv-
ed in the mechanism of ALA-PDT-induced apoptosis in
SW480 cells.
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D
BY: 3SR A E R BR - K3 7197 3R (ALA-PDT)# FSW480
a JeL 458 7 (CaM) A= 2 & A pS34& B Ak T AL,

Tk HSWAR0Lm it A4 xTIEL, L. ALAZ.
ALA-PDT4, KA ¥ T 5 i # KR &84k RS (RT-PCR)F
AR &40 20 6P CaM3 A= K & A pS3 A I w9 R ik

R T OxIRA, HOLRAHE, ALAZL, ALA-PDT/530 min
28, ALA-PDT/5 60 minZivA Z ALA-PDT/E90 minZi #5CaM3
# AR s R L B 5 H 43.9740.29, 4.284+0.39, 4.51+0.44,
12.60+1.84, 11.39+1.134212.77+1.35, ® & 3B, #k
BAr A ALAZLCaM3 89 A8 3 A 5 ALA-PDTALILE B A
B % F(P<0.001), BFALA-PDT/530-90 min, CaM3 & is %
FItE; OB, MOLBA M, ALA4, ALA-PDT/E30
minZl, ALA-PDT/560 minZl VA ZALA-PDT/Z90 minZi &)
p53ehAast KA E 4 A A 1.1240.083, 1.534+0.191, 1.23+
0.145, 0.47£0.04, 0.42+0.06420.49+£0.38, =G ST L4,
KBA A ALAPSIFAE T R X 5ALA-PDTALILE
B £ F(P<0.001), Brp53k ik 2% T 4.

258 SALBRBR- K30 A 7 EiE - FSW4A804m I8 T ALH 2
— T 55 AE R AT SF R T R pS3k ik BkA £.

KEEE: G, SREMRILER; H3h T SW4S0; 5K, RER
p53; B FH Rk
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H630 1197 (photodynamic therapy, PDT)/& 45 /G HI%E
PRI R AL A IR ZH 23, 332 00 U AR 40 M N ) A
PRS0, T 350 R 4 R T BRI ) — BB T Tk
ANk, mEER. KEL EE. a2, EERH ALK
K E 5 F HLEPD TH T LB R s, 23 M LR
(aminolevulinic acid, ALA) Y63) /19775 (ALA-PDT) 4L
AT T 32 I IR, — i I 21 3 A 5 B i
N} SEUNE 2 iR T SRS R [ ER SN G )
5 A ¥ P 484 0 T K 2 A e PR PR AR, S B R IX
(protoporphyrin IX, Pp IX)7E 40 AR S, Pp IXA Ak
U )G IBURE PR, 5 2 WOSTse BT L TR i RS i 3 3
T AN PRI R ARS). ALA-PDT I AR Y. FH 6 L7 T 2L % i 4
W LA T PR ek LA B N S 1 R PR R A I
%Y. PDTREE S U2 AR A AR TS, gl
BLH 3= 22 M T4 M S 2 L DRI A LA 40 L P 1Y) 93 A
f7E. ALA-PD T 340 iy 1wt Ag #iaa™, B
753 B4l 08 T AR AR E 5 IR AR IE AN 2. FRATT LA
HIT IR I ALA-PD T/ FH SW48041 il Ji5 £7-7F 41 il 4 45
B IR I T, R AN R T 0 P P A
JEAACEVIAA S, A TR ALA-PDTAE IS W480/i5 4
P95 25 (calmodulin, CaM)JE K CaM3F1p53 mRNAH]
oA AT

1 MRFEE

1.1 A SERFIALAIY T Sigma s i), SW480H 55 I % B
KEF sz AL 514t B AR T4 RT-PCRIAF &
T T b s B AR AR A ).

12 7 ik

1.2.1 PDTRA R H5H EHZMEEREZGM1X10° UL)
100 mL/L/NEMIERIRPMI 16403577 5635 95 A 45 i
Y 1 (SW480), 37°C, 50 mL/L CO,, MRV, 2058k
A SISOy AL A IR IRAL, ORI 41, ALAYL K
ALA-PDTAELL. S ALAIPBSHC 15400 mg/LIfIfk
TEW, TLUEREH, TARBT IS R IR R R 40 mg/L(&
WST). ALAZHAIALA-PDTAL PR L A 5 % 42 75 I 1) i o\
ALA, MREBECAAT N ARELIEE4 h, WOCKU 4 FIALA-
PD TAE #2048 F - S AR O A (V4 1 I R 2 30, %
532 nm, FEYEBE3 emibfith Di% 12 mW)HE B RS RS
FEM30 min. ZF A0 RIS INALA HANSZ IO C IR, ALA
HIIANALAANZHOGRUGT.

1.2.2 ERNAFI U HUE K12 X 10441 iz Ff El6 7L
REFEMT, 2 M ALAZL . BOEISTA . 25 ATl
ALA-PDTJ530 min4l. ALA-PDTJ/560 minZl X ALA-

1 CaM3F0p53EREHVS 1¥ED R PCRR N1

BW
=53 51D (5'-3) S s
CaM3 5 CTTGGCGCCGCTTCCTCACATCTG  63°C 404 bp
Ni5: GCCTCACGCCTACCTGCCCTTACC
p53 5 TCTGGGACAGCCAAGTCTGT 58°C
5 GGAGTCTTCCAGTGTGATGA

435 bp

PDT/590 min4l. 48 h/G A TPDTAEEE, % Fil5e I [ A
1 mL Trizol(Ab 50 & E AEWH AR A A))/AL, & WRET, %
IRBCES min, K4IIEAL.S mL EPH, JIA0.2 mL&
Pi. H1E%15 sfa =W 15 min, 4°C, 12 000 g& .0
15 min, ¥ _EJZAKAHE A BTEPE 5 110.5 mL NEE, H
JIIRE G EIRJHCE 10 min, 4°C, 12 000 g&50210 min, 3F
FIEFIMAT50 mL/L AREGEER2IR, i T#5-10 min,
BIAN20 pLiE i K # IDEPC/KIEARRNAYTIE. SR )5 HI4
AN 6 BE VTIN5 AN Al B, I P S A e e R e vk
FIRNA ) 58 45k
1.2.3 RT-PCR 411 pgMRNAT—30.2 mLIEPH
H, 65 CIRIR10 min, BLERE, BUE KT, % RT-
PCRIRF & BRAVE U I HEATRT SN, 45 W5 ¥ DN AT
—20°C 4. PCRIAZ H25 uL: RTRMN 42 pL. 10X
PCR buffer 2.5 uL. dNTP 0.5 pL. L Fi#F5 (Ll
TA )25 pmol. HHTI#(GAPDH, 594 bp, 7
H717)0.25 uL. Taqf#0.5 uL, JiE K B T DEPC/K K A2
25 uL. 51551 PCRIN A K=K Lk 1.
1.2.4 PCRZ= o9 4eml Z 43¢ 2 69 m& CaM3Hp534) il
L GAPDHX ] Touch-down PCRJ5 ik [AI 4 19, PCRE; R
Ja, W5 pLy #4774 56 X loading buffer 1 uLiE# )5, H
20 g/LEEHHEE (ST EB)/E100 VAH LK N HLYK60 min
J5i, RIS AR A AE SR A U LR vk 1 SN
VAL, FH UGS A0 2 H R4 K BEAE/ A THIAR,
&5 L 50 N (1 G APDH K J AR/ S 7 T AU BR 5, 75 7
A g 45 ARG 0 3 DRI mRIN A PR AF X 5 22

iR YA ERESIK, T HHE imean+ SDHE
R, BEVER KR R, SRASPSS 11.540 ik -3k 47
Hdh b B

2 BR

2.1 RNAM 8209552 A ,q)/A g [H1E1.8-2.02 7], ULHRNA
BRI, 1 uL RNAFIE40.5-1.5 ngZif. 10 g/L
FE 8 A P T 8 o A 2 PR &5 SR U RN AV AT B i,
2.2 RT-PCR = # ¥ & B 54 420 o/LENEHERER KA,
CaM3. p53LL KGAPDHEER M =YK E 5K —
H(E1, E2). AR A BOCUT 4. ALAZL. ALA-
PDTJ530 minZl. ALA-PDTJ560 minZ] L X ALA-PDT
J590 min4 (1) CaM3 AR ik &3 5l 43.97+0.29, 4.28
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Maker 1 2 3 4 5 6

1200 bp
900 bp
700 bp
500 bp

300 bp
100 bp

1 CaM3ZERAMIRDPHIRIA. 1: ALA-PDT/E30 minZl; 2: ALA—
PDTJF60 minfH; 3: ALA—PDT/590 minZH; 4: ZX IR IELHE; 5: OGBS
4H; 6: ALAZH.

Maker 1 2 3 4 5 6

1200 bp
900 bp
700 bp
500 bp

300 bp

100 bp

2 pSIEBAMBDINRIL. 1: 25 ANHIRLL 2: BOLIREIAL; 3: ALA
ZH; 4: ALA-PDTJ530 minH; 5: ALA-PDT/560 minZH; 6: ALA—PDT/5
90 minZH.

+0.39, 4.514+0.44, 12.60+1.84, 11.39+1.13F112.77+
1.35, ZF E AL BOG UL RTAL A4 CaM3 IR AR 22
K5 ALA-PDTZLEL i HAT B35 22 57:( = 63.45, P<0.001),
EJALA-PDTJ530-90 min, CaM3 &k W& T &5 Fxt
M. BOLRH4l. ALA4L. ALA-PDT/530 min4l.

ALA-PDT/560 minZ] L& ALA-PDT/590 minZ ff)p534H
Xof 2 IE &3 A 1.1240.083, 1.53+0.191, 1.2340.145,
0.47+0.04, 0.42+0.06£10.49+0.38, 45 (AN AL, Ok
WU FIAL A4 pS3 AR R IA 5 ALA-PDTA LU B A
BFE 75y = 61.23, P<0.001), HIALA-PDT/530-90 min,
pS3RIA B E T %

3 1Hie

A0 M U B AR O LR A2 S 2 R4 I D e i
VAT, BTV R 11 5O 2 40 i A B D e (1) H L) R,
HE 2 B AR o A5 5 AR I R 0 LR, Ca¥ E )
Ay F BB AR Ca® 45 5 B 1 (CaBPs), CaBPsFliZEH
%, Y HNC > P S PE IR B 5y, AT 2R g Ca®
SO A RIE T, AR ECaT HBRAT . LSS
MXMBE A, 2R RE5Ca" S G/ MG
AT R A A, PTRRA S LN O iR
FIBERR NG . 4730 AN R A5G 1k, BS54, 76
A EREpC Y e AN VR (B E R S | Pt A ER S N E AP i 0 7
th-CaM, EA Mt i) Dhied 2 M —FE (5511
JEAZAR. CaMn] LRy R 5 HE 8 s 2 — R E A%
LR 2 G, U5 R RS A G R T ARAT T I,

Ca”-ATPfif. PDE ff§. cAMPH LGS, — Mty fh ik
Ca” -CaMI¥I B G, (R M I LTm 1, i (b It
B D5 B, XA A 0 A 3 mh ke A EE AR .

20 0 P 90 A 8 1 (Ca ) IR B S T v R A
FET-IE G5, BRATUART K555 K W ALA-PD T
SW4R04H iy LA MR SR AR VEF, FERES L 4l fig Py Ca™
W A ) AR5 R B ALA-PDTJ530-90 min, CaM3
mRNA G5 B & m T ALK 4. Grebenova er a/™ ]
ALA-PDTAFIHL60 A M5 40, 455 KIMALA-PDT
AL PRZH A0 i () CaM iR [ R IA 3 7y, JF F 3 caspase-33UH.
KIEE AL A-PD TS W4B04H fifd (1) 58 48 i 7 280 1 e AL il
Z ok CaWRIETH R CaM M mRN AZK V- 21 8 1K
SRR, TG caspase-3, HIKY U HiRas-GTP
WO B 1 (Ras-GAP) . 1T BRI 0 HL 25
[poly(adenosine diphosphate-ribose)polymerase, PARP]F/I
Bap-31”, DNAMH 1) 2 (13 C"", caspaselifLIDNA
146 ) (inhibitor of caspase-activated deoxyribonuclease,
ICAD)"", 95 k- Bl Bl 4 (focal adhesion kinase, FAK)F1#%
0l e & R i DU W Y e S LN i R v TR DL
A AIERL . RMIDNARBIREE . HIADN AR 4
P, B35 AL A-PDTXSWASO M S 41 i 2575 . 55 4%,
Ca’ VR BETH i vl g B BOm Ca™ Mt R 9 DT, 38
FEERDUEEDN AW, 51 EEps3&IsIG . pS37edn s
e AR Y, SR DN AMS S AT E R A a1 A
P53 73 O By AR RN AR R P b, 3L )t A B A SRR
KA. By AR A B B AT S A0S T REAN )5 1) iR 410
HIVEHL, BREVE 2 AN A J B CER AN R, A7 55 DN A
13407, BF AR A p53 A s oK Y- S0t BT i p 53 e W PR (4
Bax. Fas/Apol. p215%). S8 M p53feii/ i 4 B pS53ky
SEDNALL A 751 FAR T A B pS 3 S s ™, e 4
XTDN AT RS, a2k Ji e 4 k. B AR AR p53 2
MR v AR 2 g e (1) DK, SWABOZH Y = K TA TR AR
#1p531° AL A-PDTX}S W48041 g (f1p53 42 15 A7 4 il 4F
W2 FATHISEE £ W], ALA-PDT/530-90 min, p53 mRNA
HE B E T HALX WA, Zacal er a/' " FHPDTALFE A &5
FEAMIHT29, 45 R R TAE M pS3FRIL AL, HRATMIE
Kogh R —30 YW ALA-PD TR IS ARSI 5%, I
I RAT B AR H.
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