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Figure S1: Two-dimensional schematic layout of the microfluidic chip (52 mm X 43 mm)
designed for automated mRNA extraction, with all the dimensions (mm) of the microvalve,
microchambers, and microchannel thickness. The device incorporated pneumatically-actuated
microvalves and micropumps to control reagent flow across functional chambers: (A) in-vitro
transcription inlet, (B) DNase treatment chamber/micromixer, (C) probe-coated MBs chamber,
(D) micropump, (E) micropump/micromixer, (F) washing buffer chamber, (G) release buffer
chamber, (H) micropump, (I) puromycin linker chamber, (J) reverse transcription
chamber/micromixer, and (W) waste chamber. The orange-coloured arrows indicated the

approximate path length of the respective channel. All the dimensions are in mm.



Table S1: In vitro transcription reaction details

Reaction components

Sample reaction

Control reaction

volume (uL) volume (uL)
RiboMax Express T7 2x buffer 10 10
Linear DNA template 8 0
pGEM express positive control template (1 pug) 0 1
Nuclease-free water 0 7
T7 express enzyme mix 2 2
Final volume 20 20




Table S2: Reverse transcription (RT) and quantitative PCR (qPCR) reaction details

. RT reagent PCR reagent
Reaction components volum eg (uL) golume ( fL)
T7SD8M2.F44 primer (10 uM) 0 0.20
G5S-4.R20 primer (10 uM) 0.25 0.25
KAPA RT mix 0.40 0
KAPA SYBR® FAST gPCR master mic (2X) 0 10
ddH,0 17.35 7.55
Test samples 2 2
Total volume 20 20




Table S3. The operating procedures of the microfluidic chip. RT=reverse transcription

Step Volume (uL) Chamber(s) used ;ﬂglﬁi %l?liif
IVT 20 A,D -35/20

DNase treatment 35 B -35/20
Hybridization 35 C,D -35/20
Washing 25 F>D2>E>W -20/20
Thermal release 10 E -35/20
Puromycin linker annealing 10 I -

RT 20 J -35/20




