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N\ PCR & W 58 i 3 4 ff A5 LA B JROK, R #EAT S 40 00 EGFR 25 R AR M. DLdE /I 40 0 Ji % 28 ffe & AB49.
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( Non-small cell lung cancer, NSCLC) & 3 th i R A R #4T T K. AN EZHF 2 mL fo & K5 5 4> CTCs, 24!
X EGFR A % 18. 19. 20. 21 4B F#ATMF, KA ZE#H CTCs #5%4 EGFR HAR . HRERIEH
Bt W E T U RGO FEAN CTCHAERTOHN, ElAAT LAFEERIEFE L.
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Single-cell detection of EGFR gene mutation in circulating tu-
mor cells in lung cancer

Shuai Sun, Yuliang Deng
Shanghai Center for Systems Biomedicine, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: Circulating tumor cells (CTCs) are cells that shed from a primary tumor and enter the peripheral blood cir-
culation. The CTCs are closely associated with tumor development and metastasis because of its high heterogeneity.
However, there are still no effective methods to detect single-cell heterogeneity of the CTCs. To this end, we devel-
oped a method to detect gene mutation in CTCs at the single-cell level and applied it to the detection of EGFR gene
mutation in single lung cancer CTC. Specifically, the rare CTCs were captured from blood using an integrated micro-
fluidic system, and then were released into a microchip with thousands of nanoliter wells to isolate single CTC. The
single CTC was then transferred into a PCR tube under the microscope for single-cell genome amplification and de-
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tection of EGFR gene mutation. We firstly modified chip and capillary and optimized PCR conditions (annealing
temperature, number of cycles) using non-small-cell lung cancer (NSCLC) cell lines A549, NCI-H1650 and
NCI-H1975 as samples, which showed maximal amplification after 30 cycles with an annealing temperature at 59

We then successfully detected blood samples from NSCLC patients using this method. 5 CTCs were obtained from 2
mL patient’s blood and the sequencing of EGFR exons 18, 19, 20 and 21 showed no mutations. Our results demon-
strated that this method is sensitive enough to detect gene mutation in single CTC and has guiding significance

in clinic research.
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