.+ 482 - [ il R 28 d320224E7 H 4525 5 457 )

Chin J Lung Cancer, July 2022, Vol.25, No.7

DOI: 10.3779/j.issn.1009-3419.2022.102.20

- IEEUEZ I A -

ZEE T2 E N B USRI VLB A1 Bk A

(B ] BEAERIR T YN A S K — BRIV BAXES ) AL T, AR M U 25 R TR 25 W 7E R AR
e brr, FLURRRER . SPRAREE I . BRI RIS, B4 2 ERIE H RS R AR U v AR
SRS By, AMTRX — SR R AT TS A SCHLRAZRR T2 . Wbt L] | ik R EEMXE
SUSCTEBUIR S AR, A3 AT FC AR TPhga ST B D) A P 450 ol (7 2 A2 R VAR DR, R Sl R Ak
"M%,

[ kB8R ] B TIE; MR ik RS

Opportunities and Challenges of RNA Interference Therapeutics in Oncology
Rui CHEN', Yan XU”
!Clinical Pharmacology Research Center; *Department of Respiratory and Critical Care Medicine,
Peking Union Medical College Hospital, Chinese Academy of Medical Science, Beijing 100730, China
Corresponding author: Rui CHEN, E-mail: chenruiO4@126.com;
Yan XU, E-mail: maraxu@163.com

[ Abstract ] As the discovery of RNA interference (RNAi) and the gradual conquering of a series of technical issues,
a few of RNAI therapeutics have been approved in the non-tumor field abroad. With the advantages of high specificity, long du-
ration of efficacy, and high success rate of development, RNAi therapeutics have become the emerging field globally. There are
no RNAI therapeutics approved in oncology so far, and people are hoping a breakthrough in the field. In the present article, the
characteristics and potential anti-tumor mechanism of RNAi therapeutics, difficulties in delivery system and progress in oncol-

ogy are described, and the potential reasons why their success in non-tumor field is difficult to be simply replicated in tumor

field are analyzed, providing reference for research and clinical transformation of RNAI therapeutics in oncology.

[ Keywords ] RNA interference; Oncology; Delivery systems

19984, Bl % Andrew Fire fllCraig Mellop X #2123
FEEERVURRIRNATHLALE]. 84F)5, MASEMRIX—K M)
ARAF20064F 5 Uy DR AR Bl 2l PR DO HR B T4
B 5 ST S A HEA L1 X — L 228 A FAX IR
THYRIBT T G, I S4F, 1030 THL 257
FEEMAEE S5 (Food and Drug Administration,
FDA) FIER YN 25 %8 #1J5) (European Medicines Agency,
EMEA) BR4lt, ARZ 7 TENIA T, TEid 25204F ], BT
PP 22 . SR EETE | 333K RELE— R IIEANE
BB AT, S Bl SRR TR RO A P, %
PR T 251 SR8 S0 AAT B 25 Bt L, (EARZ )™

YRR HAL: 100730 dbst, o [ B~ )2 B b 0 b A 22 Bl PR 25 PR
Fetul (BRBL) 5 MPIRSfE AR B PR (TRe) ClilEE . BRet,
E-mail: chenrui04@126.com; 53, E-mail: maraxu@163.com )

TERE, NAT TR IX— U 2 8 2 T 2R
1 RNAHH BAXER TR A AR Ll

19984F, Andrew Firefl! Craig Mello & FEXUEERNA S 75
N BEAT 2k UG S R TR I BOR A -, IR At 42
FRHRNATHE ( RNA interference, RNAi ) ., RNAif¥) & Fi
fiBE T AEA AR A N S SRR ORI S, ROk
AR R AR G RN ASE SE PR 3 K 1 A% 0o 45 TR
T0, ANZEIE A 198.5% AP MR F B dm i X, iX
o BEAE RN I fE A B, WFFTsI3e B, RZy80%
14 35 PR ZH R B A A TR TR SOVRINA, T AN B R
HEAF ., XEIEIBRNA ( non-coding RNA, ncRNA )
BORBAREE T, (AT 38 5 RNAHL R 1 A 3 9 A 5%
SEFNENE . TEMIRE I AR R, ncRNAD G 812011

HERERERERE
www.lungca.org



o il g 2 i 20224E7 A 525 B 7

Chin J Lung Cancer, July 2022, Vol.25, No.7 * 483 ¢

e, DR A RNATHIL A8 2 i 2L I oA B 250 A 14
L A7, RNAG 75 PR R A E AL €45 D%
PR IEH (RNase H) /- FHImRNAFEfE; QRNAFE T
B G K (RNA-induced silencing complex, RISC) 31
mRNAFEE; @V TTmRNAK T3 @I EE 7 mRNA
G O S MRNATE 35,

RLPR 40 250 T LA b Jeg 200 A3 5 oAk L A
T M AE B AR NI 2445 S B R e SRR 8, 18R
TRYTIRE R T EY 71 I Sinc RNATE il FPUE A 22
PR, 255 T HE SRR T S 2 e R v
REFNTR 24 PEARAS S5 51, AR 4 2 Fhinc RNAJR R AR
KBTI

2 BERTAMETR

IR T4 L AF R L EZ TR (antisense
oligonucleotide, ASOs) . /NT4LRNA (small interfering RNA,
siRNA) FIH/NRNA (micro RNA) %5, 78 AL,
A 1. 596 14 )7 51 i 2R 1 BT (BRI AH DG HRE 1 1109-15% ) , H.
Hrh ZHORRER B AT R BN T RA P R 5 ¥ 25
BpA), Jm TS PSS A, HRTC SR 25 O B
FHE 2 1190.0590, RNAKE )7 32 AT LUK IR 4 R NSk
RIZH ] PR T R A E 8], HLAIE R Bl R i AL e K
INGF T IR TR 25 )R TR R R R A IR, o e
0, I RCRR SR R, TR I A, AR A T AR
53, XL AR MAALIR TR 25 W A s 2 74
FUFIAT S B S I , R T2yt — e R BR M, H
TEIMETAFEE, A5 B RNARGFE e, Fahii k22, #%
M T 252 e M N A RE A AR, i/ ME R AR EESE N
AAEHTHE N SRR, 52 MR i 1% R GE A

3 IBIERGHME SRk

UNFTRIA, AIMERRAE MR P AR RE , BREEZEA IR 20
ERTRSCRARAR, PRIt 16 R GERITT A LR T 2540tk
RIRHEPR T, B AR RGN B A LI TR ORA
HIARASTE AT B A AN S S5 QT el A ER
125 i ARV ) PR R S ) gt o P PR P RINAR 32 L3 A% TR il
AR ST s (D)3l S I IIE B3 FUE DR s (D3 X RNAZG )
PEAFRAANE, R AT R 420,

FIRT A BT T RIR TR 25 JUH 2 siRN A 25 14 128
KRG E AR O E B QN BT R Bk S X &

4t; ORGWILERG; @M EEBBLRLRG; OBRT
PRI TRl 1 5 @ REBARARDA12] X L1 X
FRGA BT/ MEIRR A i SR AR e, D AR REE, A
]38 2% B MR ZH 2L, HaBik R A SRR, 4518k R G0
BOHAVEE, FTREHORA ML, AR B8 K JORE 2 11 K it
AOIEFLAT AT RE S B A R A, N Ty Ry 1 iix
G AT REXE AR fift T BRE 145
20184F, 2 EKEE— 1 siRNAZj ) Patisiran KFDAHLHE [

11, Patisiranff IR BTZAKURLEE 15 RSE, siRNAG (L HETE
B R4 K vk (Iipid nanoparticle, LNP) 1, 3% 2L
{HPatisiran IR BT & R GT 2T AL SOAE RN, TEIRYT R
it LA TE B S I | ) LT 28 R 13 7T 4 i 25 1ok 73
B 25 255 AR AE SR 213, SR FDAHENE T3~ siRNAZG 1)
(Givosiran, Lumasiran, Inclisiran ) #{ 2 HE T siRNA-GalNAc
LM BEE 18K RYGE, GalNACcH] LA -4 i 2 18 25 MRV 1R
W 521K (asialoglycoprotein receptor, ASGPR) #LJjll, Jf:
R SR AN RE [ FOAT AR PR GalNACHBERE mITIIE,
X T A B AL R, ORI R RGEHTT R TR,
FIAR B2 A JEAE LI LA B R S i Jpa 2H 4 B 5i 1) 3 F1 T,
PASE B AE ) jefs 36 0ens), AnARHE REALAE ST, Mg L L ke
A, RAKRERIFHE R IR, FEEA L R#pH
1B R MR AT & X p SRR R T8 1% R4,
TEARpHINE H, N R AT E , MM R &, K/ MEIR
FEHGE A G 0o, 3N, SRFLFRFIER CIEIR LR Y)
[poly (lactic-co-glycolic acid), PLGAZIZIR T-HL 254 F HIf)
BBIR RS, A BUE RBHE M PLGA, A FH7C M)
KR, K257 D5 IDE PR % K Al B 1], 2T 4T
X B e AR B R IR T 25 T R 1),

4 HERTMAMERMESUSEBE

HATE L AR 40 25 b AT 10 b g i e
1, FEBR 22 3R R AR T8 25 AL T Im RAE 5
BB (R1) o BAE JE MR ST IR T I 25 I RSkt
NS eI R i G e R PR =20 N ol e S R
ZALSE B IR TR YIRIT R, Zeid 2R HRAF IR DT
K, L2 YA TG PRSI -TTUT A8 o 15 PN B 2R
K7 (vascular endothelial growth factor, VEGF) FlZifR{A&K
B A (kinesin spindle protein, KSP) FUA%IR T4 25 ALN-
VSP, HLNP{IEEAiRNA, 75 IR NI, HT6Y7
JHERERL IR EE 3 . 2R 2405 LRI, oSBT
K] WL FsiRNAS-FAYHE s mRNA YY) H] S R IK T,

HERERERERE
www.lungca.org



* 484 - v ] it g 2 25 20224F 7 H 8525 5 7 1 Chin J Lung Cancer, July 2022, Vol.25, No.7

=1 EFR L& FIGKRIXE M R AR BRI AL

Tab 1 Research and development of RNA interference therapeutics in oncology in the stage of clinical trials globally

Drug name Target Indication Delivery system Sponsor Clinical stage  Clinical trials No.
CALAA-01 RRM2 Advanced solid tumor Cyclodextrin Calando Phase 1 NCT00689065
nanoparticles
siG12D LODER KRAS/G12D Pancreatic ductal adenocarcinoma, Polymeric Silenceed Phase 1 NCT01188785
pancreatic cancer nanoparticles Phase 2 NCT01676259
Atu027 PKN3 Pancreatic cancer Cationic LNPs Silence Phase 1 NCT00938574
Phase 1/2 NCT01808638
siRNA-EphA2- EphA2 Advanced solid tumor Neutral LNPs-  M.D. Anderson Phase 1 NCT01591356
DOPC liposomes
DCR-MYC MYC Hepatocellular carcinoma, solid LNPs Dicerna Phase 1 NCT02110563
tumor, lymphoma, multiple myeloma Phase 1b/2 NCT02314052
ALN-VSP02 KSP/VEGF Solid tumor SNALPs Alnylam Phase 1 NCT00882180
NCT01158079
TKM-080301 PLK1 Advanced hepatocellular carcinoma, LNPs Arbutus Phase 1 NCT02191878
adrenal cortical carcinoma, Phase 2 NCT01262235
colorectal/pancreatic/gastric/breast/ NCT01437007
ovarian cancer with liver metastasis
KRAS G12D siRNA KRAS/G12D Pancreatic ductal adenocarcinoma, Exosome M.D. Anderson Phase 1 NCT03608631
pancreatic cancer
APN401 Cbl-b/DC Pancreatic cancer, colorectal cancer, Ex vivo Apeiron Phase 1 NCT02166255
melanoma, kidney cancer, solid tumor  electroporation NCT03087591
MRX34 miR-32 mimic Hepatocellular carcinoma, NOV340 Mirna Phase 1 NCT01829971
hematological malignancy, SMARTICLE LNP NCT02862145
solid tumor, melanoma
TKM-080301 PLK1 Neuroendocrine tumor, LNP Arbutus Phase 1 NCT01262235
adrenal cortical tumor Phase 2 NCT02191878
pbi-shRNA STMN STMN Metastatic cancer LNP Gradalis Phase 1 NCT01505153
ARO-HIF2 HIF-2a Renal clear cell carcinoma TRiM Arrowhead Phase 1 NCT04169711
ION537 YAP1 Advanced solid tumor LICA Inois Phase 1 NCT04659096
IONIS-AR-2.5Rx AR Prostate cancer LICA Inois Phase 1/2 NCT03300505
IONIS-STAT3Rx STAT3 Advanced tumor, diffuse large LICA Inois Phase 1/2 NCT01563302
B-cell ymphoma, lymphoma
Cobomarsen microRNA-155 Cutaneous T-cell lymphoma, NA Viridian Phase 2 NCT03837457
granuloma fungoides, NCT03713320
chronic lymphocytic leukemia, NCT02580552
diffuse large B-cell lymphoma,
adult T-cell leukemia/lymphoma
STP705 TGF-B1/COX-2  Basal cell carcinoma, hepatocellular Polymeric Sirnaomics Phase 1 NCT04669808
carcinoma, hepatic metastasis, nanoparticles Phase 2 NCT04293679
cholangiocarcinoma, cutaneous NCT04676633
squamous cell carcinomain situ NCT04844983

HRERERERERN

www.lungca.org



o il g 2 i 20224E7 A 525 B 7

Chin J Lung Cancer, July 2022, Vol.25, No.7

- 485 -

= 1 B LA FIGRAEM KRR MEZR TIRAMHRL (ER)

Tab 1 Research and development of RNA interference therapeutics in oncology in the stage of clinical trials globally (continued)

Drug name Target Indication Delivery system Sponsor Clinical stage  Clinical trials No.
STP707 TGF-B1/COX-2 Solid tumor Polymeric Sirnaomics Phase 1 NCT05037149
nanoparticles
INT-1B3 miR-193a-3p Solid tumor LNP InteRNA Phase 1 NCT04675996
RX-0201 AKT-1 Renal cell carcinoma, Lipid-coated Ocuphire Phase 1 NCT01028495
pancreatic cancer albumin Phase 2 NCT02089334
nanoparticle
TargomiRs miR-16 mimic Malignant pleural mesothelioma, = EGFR-antibody EnGenelC Phase 1 NCT02369198
non-small cell lung cancer targeted
minicells

LNP: lipid nanoparticles; SNALP: stable nucleic acid-lipid particles; TRiM: target RNAi molecule; LICA: ligand conjugated antisense; VEGF: vascular

endothelial growth factor; HIF-2a: hypoxia-inducible factor 2a; TGF-f1: transforming growth factor 31; COX-2: cyclooxygenase 2; EGFR:

epidermal growth factor receptor.
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