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LMP1 gene detection through polymerase chain reaction in microfluidic chip combined with nanoslit surface plasmon resonance sensor
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Abstract:
Epstein-Barr virus (EBV), a member of herpes virus family. EBV can establish distinct latency types (latency 0, I, II, III). Latent membrane protein 1 (LMP1) has been recognized as an oncoprotein. LMP1 was recognized at latency II and III in EBV, which can be used as a prognostic biomarker in nasopharyngeal carcinoma and Hodgkin disease (HD). Therefore, the detection of LMP1 DNA fragments is essential in achieving the early diagnosis of cancer [1]. 
For detection of specific fragments of DNA, Polymerase chain reaction (PCR) is a technique widely used to amplify the target DNA. Although microfluidic PCR has the advantage of accelerating the reaction, but it still needs to cooperate with other detection method to confirm the products after reaction. However, immunofluorescence analysis has the advantages of small size, rapid detection, but the cost is relatively high. Therefore, some research groups combined PCR with label-free biosensors [2]. Here, we developed a microfluidic PCR combined with SPR sensor that can integrate DNA replication and detection on the same platform. Compared to traditional PCR machine, microfluidic PCR significantly reduced the volume of reaction chamber, decrease the sample consumption. The device designed by our research group can amplify specific gene fragment at the front-end, and perform the detection at the back-end. It not only can accelerate the PCR reaction speed but also can detect target DNA under the low concentration. In this research, we used real specimens to detect LMP1 DNA in the nasopharyngeal carcinoma patients, the results indicated that LMP1 DNA can be detected under low concentration (10pg/mL). Based on the above results, we believed that our microfluidic PCR device can detect small amount DNA and create a platform for early diagnosis of nasopharyngeal carcinoma and lymphoma in the future. 
To fabricate the device of PCR microfluidic channel and the SPR chip (Figure 1). The microfluidic channel is engraved into an acrylic plate. Another acrylic piece is bonded via hot pressing to complete the microfluidic channel. For the fabrication of SPR chip, the nanoslit structures are imprinted on a polycarbonate (PC) film by hot-embossing nanoimprinting lithography. Then, the SPR chip was bond to the microfluidic channel with double-sided tape. Finally, the SPR surface was modified with LMP1 probe.
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