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AW SCEE T SE 9 i PCR BERRIFOR SRR, #2577 —Fh 3L
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i RS A SERT 96 E HPCR BORIIR IR, JRELRIERR S |4
MEARE R B, BAHE IR — R L HER2 5 I mRNA R LKA I 7%,
RIER S [P Eva Green B SE I 28 € #PCR  (qPCR) VA1) L%

B, GBSO AR ORI R, R T e AR LI AL S R e
IRIEEBILEI T (ACTB). AL A5 E-2 (CALM2). B-71 25 B i PR I
(GUSB). EBE{AEE 1L37a (RPL37A). #IZEE 1521k (TFRC). TATA&L:
HHEA (TBP) fENEEN SR, 284 T geNorm. NormFinderHiBestKeeper—
ol Ay 2 RIS PE VAR BRI A BT 4 R, e B i 5 F T FU B HER 20 K]
mRNAZLIE K E TN S

w9 EPCREARFB ARSI AR, #57 T —Fhd il
FLIFEHER2 AL I mRNA KT 7T 13T AU IR 51 W) Eva Green b} SEIN % i &
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DASR i 5 | 0 R S s L I P ST 56 s L s 1 SIS 516 2 St PCRASIN 1 R
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B 4L (Immunohistochemistry, THC) ¥ FATHM2008 420124 B 1]k
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%F LR HER2FE R mRINA % 32 7K RS T 2% A
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Abstract

Abstract

Current clinical assays for detection of mRNA expression levels of HER2 gene
require at least 1 to 3 days to be completed due to methodological reasons which are
not conducive to clinical diagnosis and treatment. Therefore, there is an urgent need in
the clinical diagnosis to establish a simple, accurate, cost-effective and easily
standardized quantitative assay for quantification of HER2 mRNA. This paper
developed a method for quantification of the mRNA expression levels of HER2 gene
based on the real-time PCR and ring primers technology.

In chapter 1, the discovery and the development of related research of breast
cancer and human epidermal growth factor receptor 2 (HER2) gene were reviewed.
We also have summarized relevant background of current clinical assays for detection
of mRNA expression levels of HER2 gene include their advantages and disadvantages,
real-time PCR and ring primers technology; Finally, we proposed a novel HER2 gene
mRNA expression levels detection technology (ring primers real-time PCR) .

In chapter 2, six candidate reference genes through literatures were selected
include beta-actin (ACTB) , recombinant human calmodulin-2 (CALM2) ,
beta-glucuronidase (GUSB) , ribosomal protein L37a (RPL37A) , transferrin receptor

(TFRC) and TATA-box binding protein (TBP) and combined the results of three
reference gene stability assessment softwares (geNorm, NormFinder and BestKeeper)
to select out the optimal reference gene for HER2 gene mRNA expression quantitative
in breast cancer.

In chapter 3, based on real-time PCR and ring primers technology, we developed
a novel detection assay. Firstly we designed gene-specific ring primers to improve the
specificity of the primers and optimized several reaction conditions for achieving
optimal detection system.Then the sensitivity, specificity and reproducibility of the
method were evaluated. Finally 87 specimens including 55 breast cancer tissues and
32 normal tissues were detected by real-time PCR (qPCR ) and immunohistochemistry

(IHC) to evaluate the performance of qPCR method for the detection of HER2 gene

mRNA expression in breast cancer.



Abstract

The assay we developed can quantify the mRNA expression levels of HER2 gene
rapidly and cost-effctive with high sensitivity and specificity, it can be applied to
clinical molecular diagnosis with attractive prospect.

Key words: Breast cancer; Human epidermal growth factor receptor-2; Ring primers;

Polymerase chain reaction
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FUIR S Lo PEdn B LI R, & S BURIE A LE T E BRI, R AR
AL PR BEVE IR 1 16%. BRI T SRR AT O, IR AT R AR,
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WEoEH, 5 OERIE T HER2 FERITEFL R4 e b 3608, $if t HER2 JE AR
S (1 AR 22 AT RN A AR, I A HER2 L IR 14 384 7K1 2 L e
W32 14 (Estrogen receptor, ERD\ 88 K/ G MBI P Fi bR IEJ5, Ross
SO B 15,248 955 N 1) 47 AREEAT T IREPER ST, 450 EoR, X 60%[K
I Z A 67% 198 AN SK 3, HER2 K& LA (1347 386 7K 1 1 A4 Ay 4 0 L s ¥ 1) e s
Febr: Schmidt 25U X AR LATATIATT (Kb EL 25 B P PLARE % HER2 ARESH
W5, AL HER2 BEPK 448 b HER2 4 F A0 110U A SCE Wi, Rk,
AN K HER2 3 K48 w] 1 4 — A7 UG K5 Mrhalova 25T@ X 39
{32tk 5458 (Infitrating ductal carcinoma, IDC) HEATHISY, &I HER2 H:[A]
mRNA [F &R K (SER 2% R PCR VE, qPCR) 5 HER2 R XK IAKI- (F
R 22435, Immunohistochemistry) A HER2 JEKF% UIHUKF (56 IR A7 2%
AZ¥%, Fluorescence in situ hybridization) fF7ERLFII— 3P, FLAE AT BERIF] 1 4]
Wb R A R BL; Celine Bossard 25U 3E 1k 44 4511390 1 L MR e FOWIF 531 52
T Mrhalova 25 [\ 5T

2007 S H G R IRT 222> (American Society of Clinical Oncology, ASCO)
AT T HER2 R0 FLIE AT Fabn SR i, Forbde s, X 1 0l s R =
ML S T, DL RO NIRRT I ZBR BB 1897 AT MR HEAT
HER2 JE A KT IR RN o SRR Ra £ HER2 BH M 5ok L e e 8 4
MUK HER2 o AR I 2, Ik AL, RMUE A0 O xIE R4 58, HER2 B
0 S TR LA FLRRIE I AAR LG, R v RS o vy, MERE SRR, S SRR
AL RS,  H I NGB O AR T ——Ah 55 55 (Tamoxifen) AN
i e 22, 1998 4E 4456 [ FDA HtuE L1y, 2002 4548 [H iy (A48 g 367
Y ZER P (Trastuzumab) R A 5E287T (Herceptin), s AR5 B5—
AR R [0 30T 250, AR RFEIEVAYT S LIRS, ARTRTT I IR L
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BHPE I FLe B AEAL YT P IR S8V T G Z R b0, W] BRI FLIE B R
RS RIRAER, K S R AEAF N H AT 2 A O IA R, 36T (22
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