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Abstract: The incidence and mortality rates of lung cancer remain alarmingly high. Immunotherapy, represented by
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immune checkpoint inhibitors (ICIs), has marked a new phase in lung cancer treatment. However, the complexity of

the tumor microenvironment and its high heterogeneity limit the therapeutic efficacy. As a core component of the

immune system, immune cells demonstrate great potential in lung cancer therapy. Advances in synthetic biology

have introduced new strategies for engineering immune cells and their exosomes, offering novel opportunities for

lung cancer treatment. This paper focuses on reviewing the application of synthetic biology in engineering immune

cell membranes and their research and clinical applications in lung cancer treatment. It further explores the potential

of exosome engineering in lung cancer therapy and analyzes the potential risks, future directions, and challenges in

translating engineered immune cells and exosomes from the laboratory to clinical applications.
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JF&54 EGFR ik (0 iR 4n i pes, A R 4 o 2
S N I B i IFN=y A1 {98 2R ZE Rl 1 o (tumor necrosis
factor o, TNF-00) ZE20 8 43, MNTT A 254 il e 98 A= &
37 4 g e e B
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BB, BAACRT e 51 R i & 25 1 A g B R 7 R
JBUEE A S ]
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K, BEREIR T T 40 Mk 4% 14 R ) JF 4 = R ik
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T 2 s BEfUE, HIIReRU 5% 4 PD-1 HyikE
PR (B IL). HAT, %K T B 4 M
FI ELFE NSCLC 3 fFth A T Il PR AR 58 B B
RUEBUIRE S BBt FOl B R AR T T il 10 Sz
SN, ARG A ) 5 T AR TR e AT D e
PEXG SRR FE R W], B 40 o 48 MR S v g
[FFE A B ).
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HMUAMA (exosomes) A& HH 2 PRI AR /WA, EL
£ 30~150 nm 40 o sh 380, H&fetm. Ke
95 JE MR R SR BE ) MR SR, TEMRIR T R R
FERB L B R AR SN IR ) TR F
THOT, BFRERY (W T 4. IR T ) R
B R (G0 3% THD O B Ry e VRO AR B A4 ), AT
858 356 16 R AN e 1k U0 M AR G2 Wik R A,
BN IAA T R R AR ) B (I R ), SR

PR R TR e %, R BRAREIER T Ak
A4 (1) 22 Ty e AR v R A HG RS OA IR VT i I B
B, RN R s IR R L BE e T
£k,
2.1 RSRPESRIREIN LA

DC 74 i #h A (Dex) /& BL4% A 50~150 nm
(150 b B e A0 33, AT DLl I B R #E MHC
LB TR B N (R DT, teT LUl
ik K PN S 4 4 ) 2 A 3 1) FE) L 400 SR R T e 928 L
%, ReWS4iRE DC B CEEThRE, 2 TAA FIHUE
TAA Fr R RN, il NK 40 w6
HA N B ZIR AT A (human melanoma-associated
antigen, HMAA) ff] 5 & Dex J577 9 {5 3] NSCLC
B, A BREBEA R 2N, BRI
FUPRFFFE T 4OV VER NG, {2 NK 414
fiivd e R, I EAEE o s LSRR T K
ifa e wedl 7, {#FH INF-y 77 DC LLi% S Dex I
CD40. CD80. CD86 11 CD54 [fj3¢ik, AJ LIdiHAE
AR N B B A G 201 CD8™ T 4 M i 1
., #5350 Dex F T A8 T A E /I 40 o i
B, WERZE /D 50% i E EA T E LRIk
FaMALHBERY (X DT, fFH OVA EH
Jik i Dex B DAAE A P BE G R 5 S 414G OVA
et CD8' T 4H a3 5E o0 Ak R 40 B B PE T bk
gif, A R LR s (B IM)TT Y, Dex
BB RZENE . 28 TAA RS R M %
RNEETNRE, EMLH NSCLC B 1A yr v Eos
R L (1T 52 14 AN CE BB A e a8 R, e ot 3 T sl
P Dex ] DA 5 L A 2 BOE AE H o
2.2 EREZmpasSRIREINBIA

W 0 i A A WA A 5 SR AR A B D g
i F LPS W H B AR/ B B M gn fu ity M1 &
A, JERA “PrlEmEFR” 177 &% OVA it
Ji ) TR E WA e S AR R T, 0] S0 S ik
BT, Hsmak iR A K AEE R A EIE A . mE
Wik 40 B SR IR MR B N B QIR A - R &
TEEERAR, T DUSE ) i 4T L R IA Y sigma 24K,
TEREEAER, BERE T AMEEm Rt
SR, EeERITROR (B I, sE et TR A
5% 4 SR 110 &7 A A o) % 485 A e i 4D 92 i o] BA
S G P PR A A 35 388 e X g R Pk VR R T
V4 A N 2B B [ e 240 P DA =i 9T SR
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PR MR R, e R R AR S FE R AN A 4
FAR AT DR AR SEHA AL 1) NK A SR
IR YT o — PR TR R G NK- A 8
H5505 7 Be 5 M /)N 24 e it 28 254 P9 20 B8 HH LA T
PR 4 B R A ThRE 1) NK 4B /MR, N5 4
R SEE NK I S 7 VE4T T 360 B,

2.4 THRASKIREINDA

7t CAR-T 407 40 T I Va7 R = M B (1)
BT, WHAENTE O S 7 A A
FHORHOE CAR-T AT A SN A& . Ik PiIE
% (mesothelin, MSLN)CAR f] CAR-T 41 g, 4>
WA AN AR BE BT A R AZE (PTX) 293k (&
10). WA A HCEIZEE B CAR-T 41 il S Ms44
A AT DL 5 iR A7 CD8* T 4 iR, b fg
B E L IFN=y 1 TNF-o [0 W KF, T 245
/N MSLN BH 4 it s 8, BRIRZ Bt i K
BEE M, BB TR S S T AR
M 59K EAR, @i K [\ MSLN A1 PD-L1 )
RURF 5% CAR-T 40 B A7 A8 A1 A Rk 55 it 388 1) JI Joid
R, TR 448 Lip-CExo@PTX [ A2 40K FEi0,
Tt 1 e 24097 (B 1P). X RS n] SLILZGY)
i) MSLN FH A4 g () s 2k ik, FRARZG ) 4 B 2
P, TR Y 3T PD-L1 BB AR AT AR [X S
Ji B (single-chain antibody variable region gene fragment,
scFv) [HI§r PD-L1 [ Dhfg, &% T M0fess, il
IR PTX 1755 1 0% JEL R ZH L A6 T2 (immunogenic
cell death, ICD), FZE TR T &% .

FrXE CAR-T 484 id i i) TR UG Sh, &
FSAE ) 2 AR A T %) At e 28 2 R A7 2R TR B
SnfE. B, wAJEAR CD8* T 40 iidhsr 3 N g,
USRI B/ 3 -2 (IL-2) AT EGFR 58
FEPUAR (7528 BP0 ) BIAMAME . Z MBI A549
Nt gn R I B A B 1, IR sR T
e 4 O 6) N 4 JE I B A AT P A 5 R T D ) UK
o BbAk, ZTRALSMRARRERS DL EGFR O 7
AR BB AN, AT SEBURS VAT Y. X —
RYVTFLR, I8 G AR 2 SR U S % 41
KR AN IR AL AT CASE B B m i 25 ikik, ik
REHUR S0 o () P I e [ B, iR T Rt 1
IR R

3 WRERE

B A BRI PR A e AR BB Ry 5 1
PR ARFALE BE T G 8 20 i X SR SR 3t 1

IRTBE . 1K 6 57 W I8 i BT g 2 e 28 40 PR ) B 2
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