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1. Control system
[bookmark: OLE_LINK1]The control system is designed to give specific instructions to all components of the prototype conveniently and efficiently. An electromagnetic valve-control circuit was used to control the status “on/off” of electromagnetic valves, with 16 ports occupied (Figure S1A). An integrated temperature-control circuit was employed including two ways of heating-cooling for PCR and IVT respectively and one way of heating for the PCR lid. Both excepted temperature and measured temperature were recorded in curves and numbers with a precision of 0.1 ℃ (Figure S1B). In addition, three motor-control circuits were used to control peristaltic pumps, plunger pump, and magnet-assembly. Motor-control is referred to the mode (relative or absolute), direction (forward or backward), state (operate, stop or set to zero), step number, and other parameters as operating speed, accelerated speed, working current and etc. (Figure S1C). Figure S2 shows the interface of editing a workflow, which is user-friendly. During the performing of workflows, real-time temperature is show on the top of the scheme and the executed flows turned gray, as is shown in Figure S3.
[image: ]
Figure S1. Diagram of electromagnetic valves (A), Peltier (B) and stepper motors (C) connecting to the circuits.
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Figure S2. Image of the USER INTERFACE for workflow files editing.
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Figure S3. Image of the USER INTERFACE for workflow files running.


2. Workflow files
Customized workflows in this work mainly referred certain combination of these followed items: comment, delay, setting temperature, waiting for temperature, setting motor speed, setting motor to zero, moving motor, waiting for motor, controlling valve, starting loop, ending loop. Some of them is single-used as delay, while others in pairs such as starting loop and ending loop. A set of workflow files used in this work are listed briefly as follows:
Washing: this file is optional to get rid of carryovers from previous experiments and any possible RNases. During washing, each pump and valve is under sufficient cleaning. In this work, the washing file ran four times altogether, one with RNase ZAP and three with 0.1% DEPC-treated water.
Self-testing: a “test” file was loaded to examine the function of electromagnetic valves, motors, Peltiers, fans and etc. before each experiment.
Manufacture: as is mentioned in methods, several combinations of valves, pumps, and Peltier were employed to realize the automated reaction.
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Set Parameters Edit Workflow File Run workflow File

NEW | LOAD | SAVE | SAVE AS MOVE UP | MOVE DOWN | EDIT | ADD | SETMOTORSPEED § | ACCEPT | CANCEL | DELETE
FILE PATH: D:/ mRNA syn. script

IEI MRNA Synthesis SET MOTOR SPEED

Description: | set stepper motor's speed
Delay
Foré0's .

Unit: MOTOR-8 plunger pump | §

Set temperature Address: 0X0701
Address: GX0400 Temp: 37 °C

Speed: 1000

Wait for temperature
Address: 0X0400 For: 60's Wait for: 180 8

Set motor speed
Address: 0X0701 Speed: 1000

I\ Motor back to zero
\j7 Address; 0X0701 For: 180's
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LOAD | REFRESH | RUN | PAUSE | STOP
FILE PATH: D/ mRNA syn. script

E mRNA Synthesis

Delay
For60's

Set temperature
Address: 0X0400 Temp: 37 C

Wait for temperature
@ Address: 0X0400 For: 60's

Q Set motor speed
Address: 0X0701 Speed: 1000

7\ Motor back to zero
\J7 Address: 0X0701 For: 180

Edit Workflow File

mRNA

Run workflow File

T Buffer 1

| PCR:58°C  LID:105°C VT:37°C |
ﬁ P10,
w
i ﬁ




