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systems and multiple disciplines. It has shown broad applications in the fields such as protein expression, high-value
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compound synthesis, biosensor design, artificial cell construction, and biomedicine. Among these, cell-free protein

synthesis (CFPS) system is an efficient and powerful platform for protein expression. By utilizing the transcription-

translation components in cell lysates, proteins can be rapidly synthesized in vitro. CFPS offers many advantages

such as an open reaction system, easily controllable conditions, short expression time, and high protein yield. It has

been widely applied in the synthesis of various difficult-to-express proteins, including therapeutic proteins (e.g.,

antibodies and vaccines), membrane proteins, metalloproteins, and non-natural proteins. This review summarizes

the research and application progress of cell-free synthetic biology, particularly the CFPS systems in biomedicine,

and envisions the application prospects of cell-free systems in the fields of life science, medicine, and health.

Key words: cell-free synthetic biology; cell-free protein synthesis; biomedicine; drug development
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PRI, RIGHHT— RIS O PRk, LR
IR e U DNA A1 mRNA, {5 B4 35 [R5 5% L 3%
EERTTSEL TR ICE (W RNA REH. =
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B PR U8y, IR PG I8 B R TR AN 75 128 1) 7 v PR
) T AR R Y, MR T VR R R LT R AR
T, RN RIR 2 FE ok . Herp, dE
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B s 18 IE CFPS & 48 5 Jo 4 i AX 8 T F2 (cell-free
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H5¥&.
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ERyY TG, e JOAUN G R A A A B S AT B T 1037
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H 54 CFPSEIAE & = 27 3R
LU STIRES CHO41Ji >100 mg/L [84]
Hi-HER2$( 4k PUREZ % 124 pg/mL [85]
2 Bk ileG KIGH B 1g/L [86]
aCD74 ADC YN, JLaat 0.56+0.033 g/L [87]
GLuc (HPG) K= 300~400 pg/L [36]
WA KIGHFE 117.249.9 pg/mL [88]
N IR # VLPs KIGHFEE ~600 mg/L [18]
OO 2 5 75 HeLaZif1 1.0x10° pfu/uL [55]
HAER KIGF B 30 mg/L [82]
WHERERH T B KIGHFE 1 mg/mL [89]
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HESH BV R LMD SR — P R, AT
2 U IE TS P S B SR
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