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Abstract RAS is involved in regulating various cellular functions, including cell proliferation, differentia-
tion, and survival. The mutated forms of RAS are crucial to the occurrence and development of hematologic malig-

nancies. Mutant RAS induces the activation of multiple signaling pathways, including RAS-RAF-MEK-ERK, RAS-
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PI3K and RAS-RALGEF-RAL, leading to the development of leukemia. Activating mutations of RAS are common

in patients with childhood hematologic malignancies. Detailed functional studies of RAS revealed the complexity

of RAS targets and its related signaling pathways, which make it challenging to develop novel approaches that tar-

get RAS for leukemia treatment. However, a deeper understanding of RAS pathways has yielded novel promising

drugs. This review focus on the molecular structure and functions of RAS, the pathological roles of RAS mutation

and its related pathways in childhood hematologic malignancies, and the recent progress of RAS-based therapeutic

strategies.
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1 RASERHEXESEBEREA/LEMAMEHRIRE

Table 1 Frequency of RAS pathway mutations in childhood hematologic malignancies

PRI NRASTAL /% KRASTEAL2/% RASTE 5B RAL /% 223k

Disease NRAS mutation KRAS mutation RAS pathway mutation References
frequencies /% frequencies /% frequencies /%

JMML 20/150 (13.3%) 23/150 (15.3%) 134/150 (89.3%) [32]
17/98 (17.3%) 14/98 (14.3%) 86/98 (87.8%) [33]

AML 44/328 (13.4%) 12/328 (3.7%) 80/328 (24.4%) [34]
28/292 (9.6%) 16/292 (5.5%) [35]

ALL

De novo ALL 16/86 (18.6%) 15/86 (17.4%) 30/86 (34.9%) [36]

Relapsed ALL 4/47 (8.5%) 6/47 (12.8%) 12/47 (25.5%) [36]

MDS 6/46 (13.0%) 1/46 (2.2%) 21/46 (45.6%) [39]
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FEMLE MBI . Har, OA 24 H T
L M R vE 97 Il PRI R H (R 2) B
5.1 ¥EERASTFH NS @EEAETT
5.1.1 RAS-RAF-MEK-ERKAZ 5 i #4474 7 1t
AHAM T, RASE S BRAFME/EA, kA
Rk, BEJEWOE T ES . BRAFRAZ AT LT R
CML. CLLFHCLH, f£JLEAML. ALLFIMDSH
1R/ L F BRAFZE48 581, LCHAE —Fhil 2 IR 1 &
PERR PG . B R 1) MAPKAE 572 LCHI bR EZ
—, DRl RAFHH 504 2258 T 850 IR T
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2 JLE MR AR o 5 F RASHE X IB BEHDHIT A e PR 1036 (IR B 528 ST 57112 250
Table2 Clinical trials using RAS pathway inhibitors in childhood hematologic malignancies (modified from reference [57])

I R 36 2 5 WFFE N 2% P 24 el
Trial identifier Study name Disease Targeted agent Class
NCT03585686 A combination of vemurafenib, cytarabine LCH Vemurafenib BRAF inhibitor
and 2-chlorodeoxyadenosine in children with
LCH and BRAF V600E mutation
NCT03190915 Trametinib in treating patients with relapsed JMML Trametinib MEK inhibitor
or refractory juvenile myelomonocytic leuke-
mia
NCT03705507 International trial of selumetinib in ALL Selumetinib MEK inhibitor

combination with dexamethasone for the

treatment of acute lymphoblastic leukaemia

(SeluDex)
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AFHILCHE# (NCT03585686) .

MEKA. T RAS-MAPK/E 5B ¥ () N £ £
AN TR SE B, DR, B R MEK 40 i 55
HA AR A MR IT ROR . BFFT SR, MEKAH ]
FIMEE R, BB, AL RMLES R
TEASTA] ALLEBY (1 R N MRS R 41 RASE 5 i 2%
SRR 1Y 1 A9 A0 i 100 O RSO 1 — T LA I PR
ISR T MEKH 6177 th 55 2 Je 75 BN 5 R AR
P I I 937 (4% MDS. CMMLAT AML)HIAEFH , 45
IR, fEEA RASTRA M B H L 30% M B
B, MEIERAR M B P 3% M B A . mT
IMML H I 80% I 5835 47 7£ R ASH % AH OC 2 A 1)
RAZ, — IR T #1368 Je 75 5 R R 2 I T
I PR S 5% IEAE AT 1 (NCT03190915).

RASH 1% 1k J5 18 i RAFFIMEKEE K i (1)

ERK. AV E e —Foii. i ATPE 5 14
ERK 1724017, XTERK1/2 54 =3k £k . Aok
S S B IE ST, OURIVD B JE Ab R 5 0 B sE R D, B
TR P caspase M v PR 3G I, A4 P B S G B R HY
702 A R P A K 0 1) R A AT PR AR . R AT X R
24 5l Bk A [ BRAF/MEK#E 1] J6 97 3K 73 P T 24 1) 1k
P AME R RIS B et o H T B iR v e
BT BRW SR, — o AR B e ia T A
AMLAIMDS I/ Il R 56 ) 48 56 B, (H i 56 &5
F AR R F(NCT02296242).
5.1.2 RAS-PI3K1z 5 i 347 4| 7 PI3K-AKT/{Z
SR AEVF Z RASIEHEE AL R H M Fii. AKT
B %O % I — AR B [, A A P e A
AKTZEE [ R IGIT A M. MK-02267& — Ff 1R 1)
AKTHIGIFR . e R AT0F 78 o, 7N BRAR A B2 MK -
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HHAHY IR, SEOZRKG IR ATZ IR, H—T
WF ) 2 7 —Fh AR A AT 3 2 -AK TH
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P
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