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[ Abstract] Glioma is the most common brain tumor in children and adolescents. Conventional treatments
have failed to prolong its progression-free survival. For some refractory, recurrent and unresectable gliomas,5-
year survival rate was merely 10% . Studies have demonstrated that some gliomas harbor mutations in B-type
rapidly accelerated fibrosarcoma ( BRAF) gene,providing an opportunity for BRAF-targeted therapy and crea-
ting a research hotspot in pediatric gliomas. Several international multicenter clinical trials have indicated that
monotherapy or combination therapy with BRAF and extracellular signal-regulated kinase ( MEK) inhibitors
could significantly extend progression-free survival. Their therapeutic effects have been widely recognized. Sever-
al BRAF inhibitors have been approved by the US Food and Drug Administration (FDA) for treating complex,
refractory and recurrent gliomas. Selumetinib,as a potent inhibitor of MEK1/MEK2 , could significantly delay the
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progression of neurofibromin 1 ( NF1)-related PLGG. And it has been approved by FDA in 2020 for children
with NF1-mutated neurofibromas. In May 2023, China National Medical Products Administration also approved
the use of this drug for domestic market. Currently ,multiple BRAF inhibitors are still going through clinical tri-
als. This review introduced the general profiles of BRAF mutation in pediatric gliomas and summarized the clini-
cal trials of BRAF-targeted therapy. It was intended to provide references for clinical applications and researches
of pediatric neurogliomas in China.
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J IR I AL F VAR S LAY T B 9 AR AR R T A 2R AT Y 6 o K, o A AR ZR R Ao B 2R AR
JRF , OLEARLE R IR i (pediatric low-grade glioma, PLGG) % W' ™ | % HOU SR A IR £ K 4218 B
T TR EAR AR EH RGA EZRGIT G, AR RX I, JEANIRF B R, BERE G, #F
REY, F RGBS RIGHIT AT 6 F G T 7 ik xt TRES W K EIRR TG T 2 £ 5 F ARk £ A FAL
10% £ 4,2 T RERE T SR AEFmIesE,S FERERFILNT 6.9% . XBEARARAF KRR
FAVIRE A K L R R Bk F R kDY Ak ME R IRR X R  R
Jib 5 o T ARG RN T R, A0 A R I3 5 B R I8 F B A KRR B (rat sarcoma, RAS ) /iR i Jm i ik 2F 2
P 9% (rapidly accelerated fibrosarcoma, RAF )/ %8 A& 9t 13 5 i 4% % # ( extracellular signal-regulated kinase,
MEK) / m JiL 918 3 % & i35 (extracellular regulated protein kinase, ERK)/ £ 2L J& /& 14 %% & i B4 ( mitogen-acti-
vated protein kinase, MAPK) i# #4-#9 2 % , 45 5|2 £ AR M AFam i g . % Tk & 2 e g , B AL iR ik Jn
R £ 2 1 95 ( B-type rapidly accelerated brosarcoma, BRAF) AW L% 15 4F 8 F 49 TI799A & % %, Bf BRAF
EG % 600 1169 4R B R T A SR B (valine 600 to glutamic acid substitution, VO0OE ) & % 47t & T i& 60% vA
L5 BRAF $e@ it 7 TRERERE B EH R A AR RER AN, AT S RA B EFREOT
697 7 E X A B BRAF R 8 PLGG ¥e k) is A RAE T RIF a5 BT A B FRIE R KB % R R
BR , 32 ) X %A% A BRAF #7%4) 7] #= RAS-RAF-MEK-ERK-MAPK i 3% & 45 MEK 474 %] 34 ¢ 8 % 3¢ ¥k PLGG
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— BRAF X R % T ik

RAF B8 # B K3k &4 A A il ik deag M 4F 2 ) 98 ( A-type rapidly accelerated fibrosarcoma, ARAF) |
BRAF #o C R if ik Jmik P4 2F 4 1 95 ( C-type rapidly accelerated fibrosarcoma, CRAF) , = % B A & 509 F R4,
RAF & & k85 7 #% 18 it RAS-RAF-MEK-ERK-MAPK 38 i % 4 15 49 Jo 50 74 2 J J8) 2045 3% L 26 K AL Fa 7
TH LA BRAF R iZiB %P RELZHEH A AR THAREA BRAF R X T 58 EI A F A
Tk, RAFHBMMN GG A L R A, A A0%~60% 4 2 &% G S A BRAF &, £ F AR
kR, BRAF RESHE A 50% £, BRAF % B R E K % 3 % £ 15 BRAF & & #9t B b, - F X
Rk BB P R A SR V600E'™ T R T V6OOE R % 2 $b,BRAF & & Ly % B as Ak x4k 4
714284 % 600 4541 2 B8 2 E A H 4B (valine to lysine, VO0OK) 4% % W, 5 & BRAF & % % 3k V60OE & %
# 70% 100

= BRAF RE 5%

BRAF R %A Z %" sy e BA AEMEEE RS A& T MKE K, Z0 £ T RS TY T
fi# BRAF R TR ) fe Aot A — 0945 B 422 298 T BRAF R K ARAS 5 4 53842 F 69 RAS AR i — R
WREFEERZ, Fo R T ERANT X —8F8, % 5 £ 7 i51RIE BRAF R ARG A AFIEFo 13 5 12 F
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), ¥ BRAF R oo =%, 1 £ BRAF R £ A K LA T BRAF & & £ % 600 4% ¢4 41 & 82 ( Valine 600,
V600) #9 % & %40 % RART 53 BRAF (85 751 2 %38 3% i@ 3 s & BRAF R A M %, B33t g dph 4
M3, 4% BRAF & & B4R AR5 &0 T kA i S 69K &, RARM T RAS 12 518 %, A 48005 T # 49 MEK 385
BFO,RASFHmLA K BRI ATk S AR "™ 11 % BRAF £ %24 V600 £ %, sk
B AR T [ % BRAF R fain RThidid 5 ke (A% AR —# K L6 BRAF B8 ) B R —RAKL
BHE MAP 0 Bs12 5 i@ %%, 2e3d RAS A3 3@ % a9 k), £ 3F V600 BRAF R AR M B Z M KL £ T4
ez e %l bt RAS BG4 Ant, T4 MAP B3 5% " RRAME T £ A HE
89897 R h W R R, fedmfe | K BRAF R EIRFR 560 L EF BT, 4% BRAF V600 % % 643k 35 3F
R B U T A R AL ARIT st k) BRAF B &b, A ds 4] B & 2Bt &, B, BRAF R & 5 (3t 16 R E
Pt B R AE e 8T 7 R AR TR0 E S, R R A B T A A R AT HIZ fF BRAF R T8y £ ) F 451k,
ATRFO G MPREIE T, AFEENAL, B ARS G IER LA > £ F xBLA G REAE, Kk
BEEE LR A ARINE T Ao s R 52 3%k T-& BRAF R E W55

Z AP ZI R IE F 49 BRAF R TR FFe i A

K ARARIE 2 P ARAY 2 R G RF G ¥ (n =1320) ,BRAF 49 R B AE K 7.2% ', BRAF % %12 3£ %K
T2 P IR R AR (Se £t IO E A S 0 ) , AR o 7 3R SR I R 8 T 40P 64 SR Ap A At AR 5 [ e b R AR AR R B dm
FeIG (69% ) . % 7 & BT i Ja (56 % ~ 66% ) | 18] & M4y 2 3 I St 9% (46% ~50% ) \ % T 5 & 2T tm
FI5 (38% ) VA B 22 5 B R (18%~40% ) 1277, REIABE# A BB 5 % R E, F B 09 IR 8 AR
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TR Fa SR FE T 2 Rk BB T Ak 5T BRAF 29 A 69746 77 3w %, X % A BRAF R LW IE %
F A I s T R A B Tl R IE A T RIASEAL S T 7 E, 122 B AAY 2R IG5 F Bk iE
WRZ P R R SRR

v9 \BRAF R % ¥e. 1636 7 £ S IR R 73 o 64 L )

BRAF 4] 7 7T vA 5 BRAF &% & 4 618 AR R R &, vAiA 2 ey RAS/MAPK i@ %% L4351 a9 1F
F o B A7 BRAF dp5] 5] €78 % A48 s s R 8 69 W X 36 P BT BAF 20 R . BRAF ) 70 S gk 8 T A A i
B, LR EMEZEHTAS% 3 SRR AEBRA49.6% 77 2k FArsiss 5 €7, Hxr FARES
JR AR G , BRAF 378 72 3 8 ) AMeid ik A A MK R B P oy 2 AR L2 2 RAR-XE
R BAEAZ T BB % Fp R E R BG4, T 3 — 69 39 5] A4 2T 3 — Fe 5, B b Y 8 4 i6L 649 35 58 B kAR
FAAHE . BRA AT SIS AL B AR ATk B BT8R . — AT BOA A A RS HILE K
JR G 49 =R le R X B (NCT02684058 ) A I, ik 45 3F B fo i 5 B IR G- A *T 1k 56% 49 )L & IR 9% & & 3547
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FAE R AR EH RIRAEIT 0997 R T Ak A F A R (AR E R A 25% 3 15% ), BBA R R R
B, BAAEEREAYERRCKEMLE FDA R AER T 6 % AN EEEF Rtk 3464 8
BRAFV60OE 3 A 2 ik o5 %1

BRAF ¥4 7 Bl T NFI1 A& R A8k ¢ PLGG 77 24 £ 423 MEK #p#4) 7] 8] £ 8 R A, —R L P
Z A6 JRAF 7 (NCTO1089101) th N T 25 ) NFI A8 % 49 5 M g M PLGG &4 P 13 4] B AR IR
2 R A A 96% M

R B 2 — Y B A BRI BRI T R R E AR S AR, X AERAE A —F
J b B R BRI BRI RN, T R BT 5 % AR B 45 AR A R AL E M TR T REAe 5 I 9B dn I 3 SR K 69 RAF s
A9, BT i W R & K B F 24K (vascular endothelial growth factor receptor 1-3, VEGFR 1-3) s, 4F 4
mpn K BT AR | S A, Am IR B E e AR TR ERMN BT AR T EEEM,
AM T4 R 3 XA RER R FmIe B P e R, —R 5 0 T 3AFE AL, 3T BB 6 = 0l R AT 7
(NCT02926222) & A , AR T4 &) iT, 3 XAER TR -E L LR R MG &5 R EFH(T.4 A
5.6 /A, B, 5% X AERA TR A B A 6 7 R Bt I 09 — A RGa B 2R Bl BT Ak i R
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AEAT— A % e b 300 25 34 FDA 693k A TR B e g & % o 7% X AF R R T 3K MR 5 2 fe 78 09
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BRAF #p ] 6977 s 5 M g e AR F R E ik, P B e A FHE (AR T LTHE RO RY
A5 ) BATIRAS A B T I EABAC ) 36 57 77 &, B P9 0906 97 2R

Z BRAF Je&) 74 57 4 B SR 9 2 6 Pk,

(—) BRAF #p4] 1] 49 R B R

BRAF 441 i 69 7R BB BRI R B & B % 4 @6 69 Pedk 2 — . B 372 BRAF 44 7] £ 4 5 5% & MEK
R F A TR ST FRRBT K EBRARRR A1 ~2 B (2 V3B HE R B R E B
TEEFERPHETRFE R, THRADMXFINMEAS TEFHNZSE XL ETRBEXETE,
BAE 0 e KX e A B, a4k A BRAF 4 4h) 7 09 % IR BB 6L45 . X TR (29 51% ) R (4 43% ) LA
(#39% ) JLi5 (% 38% ) & (£ 36% ) Ak 37 (£ 33% ) F 17, Bopk A bk BRAF Fp) 71 a4 A B 9
HE A E R, E LR 046 Grover 9 BRI AL JE ek A 4G Ao Rk 50K 40 R S . R R S5 K 2 L
& BRAF ¥p4) 7 44 2 & 5+ K JE , 12 69 2, BRAF Jp4) A F= MEK 4] 5 B8 &R 25 7T A 235, 0 A0 JF &K
L B e B AR A R (S 3% ), R BS (H35% ) LB (4 32% ) ER(Z31% ) .
JE 3 (2929% ) Kk (29 29% ) FarBek (£ 29% ) 5177 B4R 2 49 B 58 5T Ak th BLIR 30 51 & (Jo AL A B
JA ) X AP IR AR 69 AP AVE R 38 b MEK 940 71 5| A2, f R AR B A4 A 3k Ra B R E Y
T % 3o, SO B4R ) W RIS P, =3 BR RR S 69E A T 45%~T5% ,— R =31 X e (NCTO1774344) 4k
£ 2T R RS LR R B KRN 100% 455 TN FAR I, T 6 F R R B RR (AL AR se
Rt R 3 F R L) M R A5 X AF AL, 1Z R BB R K A T BRAF 4] ) = MEK 4] 7] 69 B R RR
BB AT E AR R B AT S AR BB B SIS (£ 10%) R 3 (4 T%) R (2
7% ) FARBREERFAKTITE (4 6% ) F > T MR R BB S %A T A5 a0 k4 7l A8 %, 35 A 80 Tl R
B R T 2 BT 0976 9T R, R BHAE R BB LR, AR 95 S Z MR T O &

(=) BRAF #p#] 5] &4 f 25 2] 2

BRAF 4] 7] 44 it 25 15 22 16 R BT &% 3 @ s 09 L — APk . BRAF Jp4) 51 2336 5l JU TG 09 7 2L £,
BT 5B TRNAESHARE LA AN, BRAEF S L THRLFHA LN ELRRZ —, Schreck
FU RSN R A S M T Y PRI, NFI BB S T 5 BB R 2 i3 BRAF J46) 7] 69 2808 b AR, 3 #F
W TR A A A B B K P51 AL 0GR A B LR AL AR A M 48 B R T AT R B IRON, o 2 LR A
BRAF #7478 L & £ K B -F % 4k (epidermal growth factor receptor, EGFR) 43 5 3% B A E LT,
BRAF V60OE #9374 %5 MEK #= ERK #97&1L, #t m kR — R 92 545k, INME T HE LT HE—
7 BATHLE) , © 247 Z KBS ZBR i B8 (receptor tyrosine kinase, RTK) ¥ & EGFR 135 , A fy 424 28 JiL N 13
Sy PHRA . B4R BRAF ) 7 B, 2o 5 BB =) 944K TR, 538 EGFR 42 5 49 34 Am SRR MY 98 4 M £ K,
WeAR T 400 7 09 400 0 L B 5 IR S R U o 25 40 2 69 5% T 38 0,45 Casitas B 288 7 4 € 95 & ) ( Casi-
tas B-lineage lymphoma, CBL) | #% B4 i B 5 3K 71 % & F) /& # ( phosphatas and tension homolog, PTEN ) J [ %
T gk R Va3 AuH F , RAS/RAF/ERK/MAPK % 42 89 T 47808 & % a9 L LA KR A MG
4 38 i dm L E 5 % A ik 42 sk db B AR R 64 AR AE R 6 35 85 R BRI S ( protein tyrosine kinases, PTKs) it
JE kA RAS #PEH A V60OE N K 3% 7T % 37 42 & MEK % R 3% 3% 7 i #1842 42 RAS/RAF/ERK/
MAPK 3% 12 42 3% 7 49 45 A T EH4080% , R K BRAF & & 254 4k 2t 554 09 A0 ) F I, A 64K 25
WAL HIN, AR T AR I P AT~ R EREFHA A, Wang F L 1 IR
kAR R Bk P A Ik KN BRAFLSI4V R % R E T AR RAF ZJRART 0, 4 & A 55 BRAF 417 ]
89 HOR M AR

it 2 19 MU R 3 68 57 09 KK, B AT BRAF 3940 5 B MEK 7% 7 £ BRAF £ % 64 IR R % 4
BT P A IR RS R P e RS I R RS A R I A B T T MR I
IR F R Ao Al SERAT AR F e o T AR S AW AR R LR A B T R AN F AT T ok
R SRR 25 P A,
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