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Fig.1 Schematic photo-mask of a yPCR chip
The dimensions of the micro-chambers were 10.0 mm x 6.0 mm x
180 pm, with the volume 10 pl. The chip in the figure was consisted of

four micro-chambers.
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Fig.2 Schematic photo-mask of improved pPCR chips
The dimensions of the micro-chambers on the left were 20. 0 mm x2. 4 mm %170 pm, with the volume 8 pl. The dimensions of
the micro-chambers on the right were 60. 0 mm x 0. 8 mm x 200 pm, with the volume 10 pl.
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Fig.3 Schematic 3D structure of the pPCR chip
(a) Schematic 3D structure of the WPCR chip. The pPCR chip was fabricated on silicon wafer and PYREX glass using
photolithography, wet etching, and anodic bonding methods. (b) Refined design of the thermal module with the improved pWPCR
chip system.
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Fig.4 Thermal cycle profiles of the pPCR system for GUS
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Fig. 5 Comparison of separation results in slab gel of GUS
prepared with different concentration of BSA

Products f ~4 were amplified in j-chambers prepared with BSA 0. 2% ,
0.1% . 0.05% . 0% respectively.
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Fig. 6 Comparison of separation results in slab gel of GUS
using different concentration of polymerase
Produets f ~4 were amplified in chip with polymerase 0. 067, 0. 133,
0.200, 0.333 U/pl respectively.
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Fig.7 Comparison of separation results in
slab gel of GUS with different deep of p-chambers
Produet f was amplified in a p-chamber with deep 121 pm;
Product 2 was amplified in a p-chamber with deep 191 pum.
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Fig. 8 Comparison of separation results in slab gel of
GUS amplified with rapid PCR

Product / was amplified in tube; Product 2 was amplified in chip.
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A Silicon-glass Micro-polymerase Chain Reaction Chip for GUS
Gene Amplification*

ZOU Zhi-(}Ying, ZHOU Tian, ZHAQ Jian-Long™ ., XU Yuan-Sen
(Shanghai Institute of Micro-system and Information Technology, The Chinese Academy of Sciences, Shanghai 200050, China)

Abstract A micro-polymerase chain reaction chip fabricated by MEMS technology, was successfully used to
amplify the DNA molecule of GUS gene. Kinds of micro-chamber PCR chip were designed and fabricated. The
surface of the chamber was washed and prepared using a special method. Sample amplification was performed with
thermal eyecling system. The GUS gene amplified in chip was analyzed by slab gel electrophoresis with separation of
DNA markers in parallel. The polymerase chain reaction was successfully performed in chip. The rapid PCR was
completed in 37 min for 24 cycles. The thermal eycle time in chip was reduced to 1/2 with a commercial PCR

instrument.
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