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Establishment and application of SYBR real time fluorescence quantitative PCR for
detecting Annexin || mRNA of human breast cancer cells”
Guo Biangin , Huang Xuemei ,Wu Liziang®
(Department of Clinical Laboratory ,Chongqing Cancer Institute ,Chongqing 400032 ,China)

Abstract : Objective
Annexin [] mRNA expression,and to detect the level of Annexin [[ mRNA in human breast cancer cells MCF-7 and MDA-MB-
231. Methods
were extracted from human breast cancer cells(MCF-7, MDA-MB-231) , then RNAs were transcribed reversely into ¢cDNAs. The

plasmid standards were constructed. The relative expression levels of human Annexin [ mRNA in human breast cancer cells were

To establish a SYBR Green based real-time fluorescence quantitative PCR method for detecting human

The specific primers were designed according to the conserved sequence of human Annexin ]I gene. Total RNAs

detected by this method. Results The square(#*) of correlation coefficient of the standard curve in this method was 0. 997, the
melting curve analysis showed the single peak. The the intra-batch and inter-batch variable coefficients in the pGM-T Annexin I
plasmid standard substance were 6.2%,7.8% and 9. 1% ,12. 3% respectively. The further study indicated that Annexin [| mRNA
in MDA-MB-231 was higher than that in MCF-7(P<C0. 01). Conclusion

titative PCR method for detecting human Annexin [[ is of good specificity and repeatability and can be used for quantitatively detec-

The established SYBR Green real time fluorescence quan-

ting Annexin[| mRNA in breast cancer cells.
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11,1 FLAREIH R MDA-MB-231 40 i bk . MCF-7 40 Jfg bk
CHRHBE 15 2B BT s RNA rose SR A £ IR 32 it
& e e i ) A €LV AR 2 AR R S B 5 8% S PCR
(RT-PCR) , SYBR S} 32 6 %€ it PCR i & ( Takara 22 7))
Annexin [[ . p-actin 5| ¥ ( Invitrogen 2 ®]); PGM-T ( TIAN
GEN A 7)) s AMP (| if [ 28 5D s RPMI-1640 /) 47 [fil ¥
(Gibco A H]D) .

x  BEETIE H KT H AR ESE 4 ¥ B H (2006BB5427)

gi:5084538,gi:50845389) . B-actin(gi: 28251) FE 41 , 76 i & <7 X
N Primer5. 0 24314 H 19519, Annexin 1 514751,
EMB4 .5 -ACT TTG ATG CTG AGC GGG ATG-3', & [f]
F14:5-CGA AGG CAA TAT CCT GTC TCT GTG-3', 4"
KB N 126 bp; B-actin 51 ¥ F 41 : iE [7] 5] #: 5-TCA TGA
AGT GTG ACG TGG ACA TC-3'; L8| #:5-CAG GAG
GAG CAA TGA TCT TGA TC-3', ¥ # £ 4 156 bp.

1.2 Jiik
1.2.1 40ffssss AFLESE 400 MDA-MB-231 , MCF-7 #;

F& 10% /N1, pH K 7. 4 ) RPMI1640 #5353k o, &
37 C,5% CO, $FH 35, B SUE K 175056

1.2.2 2 RNA R#2ECH RT-PCR [ BN £ A= K 39 1 40
i He A A A F 90 %, A (25 em®) A RNA rose 1 mL 754
AT, 7K E33% 30 min ¥ & 1.5 mL EP &, RNA rose
FEBGR N & U0 W 31T 4% R 2 A0 20 B UK I RNA 4 B ik
. WA DNA B4, BT —20 CHKEER .
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50 pL PCR S RE MK & 9. 10X PCR ZE i 5 pL.dNTP Mix-
ture: 2 ,A”ftrﬂ%l%:o. 5 ;J.L,}if’lﬂ%l%;(). 5 ‘ldﬂfiﬁf?{%‘i;\r)
pL,Taq [§#:0.5 pL, WK :36. 5 L, Annexin I ,B-actin I )2
W 95 CHiAR 4 5 min; 94 C 30 5,60 C 30 s,72 C 17
5230 MEH ;72 CHEf 5 min,
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1.2.3.1 HR B2tk % 50 pL #9 PCR =¥ &3 L4
LUK FE S8 AT R K B S U0 R I S g W AR AT e e, [l
W1 2 ™ 0 - P K o L S AR O L S S L AR 43 A
A e

1.2.3.2 T-A ik 10X EHEZMME 1 uL,pGM-T ik
1 pL, T4 DNA ZFE#: 1 wL, HW F B aifb ™9 0. 25 pL
H,036. 75 pL JAB W25 AT EH S WK 1R S) . 8 16 C 7 h,
1.2.4 Sz fl & L ik RA CaCly 35 il #3832 &
4 g DH5a, B 1 RS2 401 (200 L) L finA 10 pL T-A 5
G P AT R AL AR B AL Y 200 pL KGR AR IR AW
A 1 mL LB ARSI CREE R EHMO IR G 37 CHRE 5
F=1 h ¥ MR R A1 B 100 pL WA F & 2R 95 AR (100 pg/
mL) B LB @ RR; #3137 CA 85 32 1%
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1.2.5.1 By PCR  SREAMRE I 43 5 T 10 pl TTRK
L 7E PCRAY Y 99 Cm#t 10 min 2L fi# 48 % . 12 000 r/min &
0 1 min, 43 FIHC W 2 pL BIHR . T Annexin 11 5] 4 # 17
PCR ¢34, s yk ks 2 54 H A9 B

1.2.5.2 )y A BMWABWRREERZEFMT 2 mL LB
(RO MR REF5 36,37 Cl ik L 1 mL ik A EP & W
% B T,

1.2.6  JihiE & iR
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S REE PGM-T 244 S5 - e FR - 6 48 I 53 b il 2 38 700 6 18 B K
7 #5 ORE . DARCRLCA A H . B Annexin [ 5| ¥ #E475603F,
TR 53 B SR 3 Yk Feh B 0K A ok L S B BE SR A 5K
JRL MR BE (ng/ L) X 6. 02X 10% X 10 ° /[ 8 Mk (3012) + H
R B 2L (252) X 324. 57, 7% PGM-7-Annexin [ B ¥ B
G/,
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PCR ™ ¥y 3E4T 35N 8 T FEL Uk I 40 A7 52 B 9801 1 PCR 1Y
75 i R BRI T VR R Sk

1.2.8 EEMWE M L PGM-T Annexin [ i B AR dE 5 AH
XA DI (10" #5 DU/ L) AR X 1 #5 DL 4107 #5 0L /) 7
P AL B EE R 10 WRAESH E A ML KIS B AR
1.2.9 SYBR Green SZH} 2¢ 56 2 & PCR A I A FL A 9 40 i
Annexin [| mRNA /K¢ 20 pL % PCR & Jj 1k & . SYBR
premix ExTaqTM(2X)10. 0 pL.IE @58 :0. 3 pl. S 16519 «
0.3 pL,RoxDye(50 X)0. 4 pl,cDNA:2.0 pL,dH,0:7.0 pL,
95 'C 10 s,1 MMFE¥F.95 C 5 5,62 C 31 s,40 NFEFF.95 C 15
5,60 ‘C 20 5,95 C 15 s,1 NEH . ABIT000PCR 3K I b5 U i
Annexinll 1) e M 30 F B2 A FLAR % 40 M Annexin]] mRNA 7K,
1.3 il b3 SR SPSS12. 0 3447 A8 & 48 43 7, 3t
HERCRA T FR . FABEMLE R 5%, U P<
0.0 EFHGIT¥E X,

2 % ES

2.1 RNA JEH B B AUl 42 8 RNA WO6 R

FREF 201456 A% 43 K5 18 M

(A260/A280)7E 1. 8~2. 0 Z i), #& /8 & RNA 4§ 547, &
RNA #FEFJ 1 000~2 500 pg/ml,

2.2 RT-PCR ¥ 44 FL I 8 40 }d o Annexin [l mRNA RT-
PCR I A\ 2L H5 988 20 g i MCF-7 % MDA-MB-231 #' Annex-
in I mRNA, =¥ fJk 2= 75 W i B 19 5 tie . i =y -
FERL K 44 T, Annexin [ #BEy 56. 4 ng/pl, WK 1,

Maker 1 2 3 4 5

Annexin 11

marker: FRiC4 ;1.2: MDA-MB-231;3.4.5: MCF-7,
1 RT-PCR #&ill MCF-7 ,MDA-MB-231
B Annexin [ mRNA 7k

2.3 PHM: R R A E
2.3.1 W% PCR HEA&RIRAME . H Annexin [[ 5|9k
15 PCR, 7= 1y B 3k S 7% 55 0T A9 B9 2585, DL IR 2,

Maker

— — — — et

2 PCR # M B % Annexin|[ mRNA

2.3.2 WIEMELS R A B AR B RO TR R A5 B
78 P Annexin [[ 73105 B 0 B BOP 51 58 AR WE 3,

3 Annexin [ FHEREREENFER

2.4 ORI E R MHERE LA Annexin [ SR A B,
Annexin [[ {5 #7347 PCR ¥ 34 . 7™ ¥y i 3k 2 7 5 M7 09 H 19 5%
W W Annexin [l B8 5o fE 2= PGM-T 4k b, v H F45
& B ] 45 . PGM-T-Annexin [T 5k ¥ B . 136 ng/pL, il 2
ARITEE Y, PGM-T-Annexin [1 R BE K 7. 72X 10"
01/ ul, FIXGEE KK PGM-T-Annexin [[ #7555 81EBS BE
MR MBS 7. 72X 107 .7, 72 X10%,7. 72X 107 ,7. 72 X 10°
7.72X10° 7. 72X 10" 7. 72X 10% 7. 72X 10% $£ 01 /L.,

2.5 SYBR Green S %¢ )6 E = PCR £ Annexin [[ ¥ fi# i
it £ A b o it 28

2.5.1 AR F R RASIE Rl 2k g, R E & PCR ™
¥ Annexin [[ A7 R4, WA 4A,

2.5.2 frEMiZ RO EESE T A Annexin [I mRNA [ #5
P, LR kY B P Ak 6 Bl 4%, T 41 KL Annexin [ 7E
7.72X10°~7.72X10° #U /uL, Ct HS R I W g HH
A AR B2 (slope= —3. 09,77 =0.997), WK 4B,
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A;PGM-T Annexin [I ¥ fi# #h 2k ; B: PGM-T Annexin [T 55 # il £& .
& 4 SYBR Green B 3% # E & PCR #ill Annexin |l
mRNA B4R 4 i 2705 3 d 2

2.6 SYBR Green LB} 3¢ )6 E & PCR ¥l Annexin[[ mRNA
PRt B E G PMG-T Annexin [ BURL AR #E b AH XTI #5 D1
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PMG-T Annexin [[ JRAR 5 AH X 55 35 D& (107 #8 0L/ L) it
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2.7 Annexinll mRNA 7€ AZLIRFE G0 ML K @B A
FLIR 40 MDA-MB-231 4 Annexin [[ mRNA /K g &5
FAREE % AFLIRE 20 g MCF-7(P<<0.01), L% 1.

*x1 Annexin [[ mRNA 7ZE AZLBREH B H)
KE(n=3,7%s)

fEkR Annexin|| Bractin Annexin||/ 3-actin
MCF-7 (19. 23740.60) X10° (4. 7440.71) X10° (4. 0640, 81 X10°
MDA-MB-231 (2.7570.02) X107 (2.4240.07)X10°  0.114=0. 03

*;P<C0.01,5 MCF-7 [t#.

3 4t it

Annexin[] ¥ 4 P36, ANX2, H 3L H 7 T 15921 ~q22, %
WREAA 339 NI T/ F s 36 X107, 78 AR
pra I RN R g S 3 1 OO = e | O O S S N o
HY . IS EZME TR YR A A I A 2
Gy SR vE 0T (AL H Y R AL R T A s A,
Annexin [ B2 —F# 1 RNAZ5 &R RREZELS &3 G
myc mRNA |, 3 % Cmyc &A™, #F58FW, Annexin [|
TEZ B0 MR s R 3k E S B, Annexin [ 33 335 5 g Y
KN H B 22 A B & TNM 4o, 58 B0
K AHF TenascinC iy 3t [7] 2 3K 41 5 45 17 J 19 3 J& F 5% 78 AR
X IR ARG A R A A 9T & B Annexin Il 2K H B %
TR K55 Y 20 0 0 P R 1 3 SRR O Tk R R L R
IR KP4 L nT R FE S I IR R 4 R A AR BOR BLRDT . H
Annexin [1 I E 78 I A Mg o 3 2 B R XK A& # . An-
nexin [T 72 5598 il 37 o 635 F 98, 0. 5 80 IR B A,
Uy Annexin [1 5 X 970 51 B IR Jig 40 0K 5 3R 35 X7 il 96 44 g
B 1 58 RN R T G 52 W) {HL G S BB 7 B ) s Annexin I mRNA
AR 7B WDk 41 R A 2 IR 3k L 28 v A AR I 43k
Ll S = B ¥ Ao = A Y

Sharma " B 5338 Annexin [I 7 15 % F1# 4 (19 7L IR S
B LM Annexin [l JEFRIE , M ZL AR B PE 5 8 9 A0 A7 9
A RIS, L. HEN Annexin [T 78 3L BRI 09 & 48 ol RE R &
WEAEM ., AWRBE S —F K A Annexin [[ mRNA
SYBR Green 5 i 2¢ 6 i€ 1 PCR J5 i, N #F — BB AR An-
nexin [ 7% MR8 & 28 A /R HI 38 5€ B il . PGM-T Annexin [|
JE KL b AE 10° ~10° 8 0L/ L AR fE 261 =0. 997, i 1]
BT IR AT s e Ah 1 A i 2k 22 PR 0 L 22 3R B RE I PR
WA, A H R L5 Y — R FEIER S Y Y.
VR % 7 15 R S AT 5 D3 A B B M A i R L PN R ()
HAS S RO AE 12 0SE B Y . PR AR 5T ST A I A
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Annexin [ mRNA ) SYBR Green 5Z B} %6 )6 & f PCR J5 %45
SRR ET KN Annexin [ mRNA (1) & &, A<
8 0 B #4 1) Annexin [1 FERLAR #E f . i i3 SYBR Green
S A0 it PCR A6 I A L W 98 4 i =5 %% B #k MDA-MDB-
231 5k MCF-7 4 Annexin ][] mRNA /K, 45 5 B Is .
MDA-MB-231 # Annexin [ mRNA & 3 & F MCF-7, i th/E
AN Annexin 1 7] G875 7L IR 00 55 B b le — B AE ] X AE
i — 2 BB 5T o RAAIE 55

SE

(1] W5, LT, 3K EURT. 45 408 P i 45 & 25 1 Annexin [T 1)
WFE it e [T, 46 U 2 e K222 4k, 2007,23(6) : 570-573.

[2] Emoto K,Yamada Y,Sawada H,et al. Annexin[] overex-
pression correlates with stromal tenascin-C overexpres-
sion: a prognostic marker in colorectal carcinoma [ ] ].
Cancer,2001,92(6) :1419-1426.

[3] Frohlich M, Motté P,Galvin K, et al. Enhanced expression
of the protein kinase substrate p36 in human hepatocellu-
lar carcinomal J ]. Mol Cell Biol,1990,10(6) :3216-3223.

[4] Emoto K,Sawada H,Yamada Y, et al. Annexin][ overexpres-
sion is correlated with poor prognosis in human gastric carci-
nomal J]. Anticancer Res,2001,21(2B) :1339-1345.

[5] Vellucci VF, Germino FJ, Reiss M. Cloning of putative
growth regulatory genes from primary human keratino-
cytes by subtractive hybridization [ J ]. Gene, 1995, 166
(2):213-220.

[6] Tomas A,Futter C, Moss SE. Annexin [[ is required for
midbody formation and completion of the terminal phase
of cytokinesis[J]. ] Cell Biol,2004,165(6):813-822.

[7] Diaz VM, Hurtado M, Thomson TM,et al. Specific inter-
action of tissue-type plasminogen activator (t-PA) with
annexin || on the membrane of pancreatic Cancer cells ac-
tivates plasminogen and promotes invasion in vitro[ J].
Gut,2004,53(7):993-1000.

[8] Filipenko NR,Macleod TJ,Ycon CS,et al. Annexin a2 is a
novel RNA-binding protein[ J]. Biol Chem J, 2004, 279
(10) .8723-8731.

[9] Roseman BJ,Bolen A, Hsu J,et al. Annexin ][ marks as-
trocytic brain tumors of high histologic grade[ J]. Oncol
Res,1994.12(6) :561-567.

[10] Lehnigk U,Zimmermann U, Woenckhaus C,et al. Locali-
zation of annexins | , [[ , IV and V[ in whole prostate sec-
tions from radical prostatectomy patients[ J]. Histol His-
topathol.2005,20(3) :673-680.

C11] skify, 2 4s o, ok, 45 B le 2 A 1 78 AN & 48 iR
49 iy 28 L 1. b AR i 4% 355 2003, 25 (4) 353~
355.

[12] Sharma MR,Koltowski L., Ownbey RT,et al. Angiogene-
sis-associated protein annexin [[ in breast Cancer: selec-
tive expression in invasive breast Cancer and contribution
to tumor invasion and progression[ J]. Exp Mol Pathol,
2006,81(2) :146-156.

SRS H 1 :2014-01-12 &[] H 1 :2014-03-12)



