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[Abstract] The 2021 WHO Classification of Tumors of the Central Nervous System (fifth edition)
introduces a series of molecular biomarkers and new types/subtypes, which highlight the importance of
integrated diagnoses and layered reports. The new edition tumors classification is reflections of the
understanding in this field at present. Herein, we review the key molecular diagnostics and detection

techniques, aiming to facilitate better understanding and more appropriate management for the tumors of the
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central nervous system.
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Table 1. Key diagnostic genes, molecules, pathways, and/or combinations in major primary CNS tumors *

i 98 245 24 SRR BEH B oy 77 S
RIE AN , IDH 5848 7Y IDHI ,IDH2 ,ATRX ,TP53,CDKNA/B
A58 S R A0SR, TDH %8 748 A1 1p/19q 3 it 45 97 IDHI ,IDH2 , Yt 444 1p/19q, TERT J3 3 T, CIC, FUBP1 ,NOTCH 1
Ji2 5 1) 40 g 98, IDH B A IDH BT A, TERT it 8, 58 75 Y (IR RS 105 Y (40K EGFR
SR 18 R S I AN R L MYB 5k MYBLI 728 53 ) MYB,MYBLI
1L A s 78 S5 R MYB
AR N Z T HARB P 28 - e g BRAF ,FGFR i
R 18 M AR RO B ST, MA PK 3 f A e 78 FGFRI,BRAF
PRI AL TP 2R BUR , H3 K27 78 S5 ) H3 K27,TP53,ACVR1,PDGFRA,EGFR ,EZHIP
PR PR SRR TR, H3 G34 5848 1Y H3 G34,TP53,ATRX
PR 18 LR Y g 0 IR R L H3 T A A IDH U A Y IDH %72, H3 ¥F 2, PDGFRA ,MYCN ,EGFR(DNA H k3% )
LTI R TR NTRK Z %, ALK ,ROS ,MET
B 40 i BB TE 40 i KIAA1549-BRAF ,BRAF ,NF1
B B A AR AL Y e 40 Y A g BRAF ,NFI,ATRX ,CDKN2A/B(DNA H! 4k i% )
ESA T waki 82 )i ok BRAF,CDKN2A/B
AT B 240 55T A e TSCI,TSC2
R B PRKCA
B BF 20 M MN T 78 S ) MNI
ot 2875 A0 g R BRAF
WENG B A RAEMR 4 b iR FGFRI
2 5 5 0T 20 D 96 AR L A A Y R 1 A JE S o 8 T i R 95 145 4 0, /R (DNA H 364k3% )
FL KR B 5 A 28 ¢ T e PRKCA
T 2 T VAT 4 Jie 55 2 8 i 938 FGFRI,PIK3CA,NFI
TR I 5T 22 T i R PDGFRA
R 18 T A G S e i R KIAA1549-BRAF, 1p( DNA H 3£ 1L3i%)
ZEEAT A AR 2 0T R MAPK 5 5 % 55 %
NI B AN R A 22 40 LR (Lhermitte-Duclos %% ) PTEN
i 5 Ah it 25 240 e 988 FGFR(FGFRI-TACCI Tt & #:4) , IDH % 4
He b A B ZFTA,RELA,YAPI ,MAML2
i H3 K27me3, EZHIP(DNA H 3£4L3% )
= A R NF2,MYCN
Tt 20 MR, WONTT 3% Ak CTNNBI,APC
BT 40 RS, SHH 7% £k 7Y TP53,PTCHI,SUFU,SMO,MYCN ,GLI2(DNA F J&4k i)
BEEEAN R, AE WNT/AE SHH i fk 54 MYC,MYCN,PRDM6,KDM6A(DNA I JE Ak 1% )
e P e R /A SO e g SMARCB1,SMARCA4
GEARE DALY N e C19MC,DICERI
P 2 R G0 2 B AN IR FOXR2 % b Y FOXR2
A BCOR P 83 106 1 2 A P it 28 2 8 i g BCOR
A SRR XA 2T 2 18 A P 8 TRORE b JRT , SMARCB T 5878 ) SMARCBI
i i e NF2,AKT1,TRAF7,SMO ,PIK3CA;
KLF4,SMARCEI ,BAPI;
H3 K27me3;
TERT J& 8§, CDKN2A/B
PIST M 25 4 1 iy NAB2-STAT6
i 5 B €, 2 20 e e NRAS(HRi& 1) ;

GNAQ,GNA11,PLCB4,CYSLTR2(J5 R 1%)




o R A R S e 4k 2021 4E 9 H A 21 B4 9 ) Chin J Contemp Neurol Neurosurg, September 2021, Vol. 21, No. 9 . 753 -

ikl
i 93 25 21 RS Jo oy FAE R+
O ol [ 240 e 2 O 9 CTNNBI
FL 3 R AR 5 A R BRAF

*In this column, molecules that are definitional (including for those that are wildtype) are listed before others; for those tumor types without

specific definitional changes, more commonly altered genes and molecules are listed before others. Most types have characteristic methylome

patterns, but "(methylome)" is only listed for those types for which methylome testing offers particular diagnostic guidance L Hop— B 2 W T
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Figure 1 The genetic alterations of diffuse gliomas.
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JEEmYIA Y, BT DNA SRR AE , i 598
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3 B A1 intermediate A T | B 4 {1 $F
intermediate B 7!  malignant 1 , A [ MV A4 %) i 1) 358
3K B Bk DRRIG R TS S5 P 22 5 Y (EAS AR
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i, B 55 il 98 5 TR 5 5 iE AH G 1) 43 T A8 S 46, YAPI
fil A AT RE S 4 NF2 B A 78 LB i R A o
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Q61) ZEARAT Fadse fmy * 5 Jey B i JEE 2 €2 2 40 i v g
53 45 i 5 2 €2 25 40 TR R M R B €2 2200, D) G
2 GNAQ (' WL ZE A8 A 550 Q209) (GNATT (5 WL 5248
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oA s

TVE A e B A A R
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LR REA LYt s gl fb Y o2 —Fh 4 3%
EHE Ao ik I A, R HUAR 5 4 R Ho ) m
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21 B 3 B 4> 7 (L1CAM) FHYE 55 ZFTA-RELA fh 4 .
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LIN28A #% & VEFHYE 5 C19MC ¥ 1 \H3 K27me3 3
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oAt 25 38 1 43 1A I BORFE I L 9 T R R AR
IR, D 35 £ 2SR B, 3 3k 5 F0AS [7) f 98 2 Ak 46 A
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o] 22— Flan, % 7 2T 40 Mg , IDH EAE /Y, 4 i
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B2 W

2.9 IR AT PO AR AE (FISH) & i
it ¢ R 10 1 DNA R 51 5 4% 8 DNA #7471 %
B8, AR WA T W 3 By L &5 2R 10 43 1 40 il
WAL 2 BR AT R e 2k SRR Bk Y o HE
(W -0 B R AT ) R DR Al (RlB 3R 5 ) 55 BEAT
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TE 1B BH 1 BB 9T P 25 L, dn 3 8 4K 1p/19q FISH
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i 28 A8 K SF- B 7 % L 38 X 2 80 A0 0 AT S
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S¢HFE i PCR &, H AT O H F oA b 4 & G
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Jo o 7 T AR AR R A I NanoString % 5 1k %
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J IR 3 T2 W EE 2T Ik

4.5 ZARMFE AR NGS IR FR K LA F- 17 I
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e 38 AR TR NE ) DLAG: ) 22 b ik P S 0 (5
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1% 58 NGS A7 55 & 70 WL R 5 H DA, T8 vk 4G I e A7
AAE LR SE Al o PG, mRNA B AU P
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LW o3 SRR [ R T A D DR OB Y Rl
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7 6% B A TR 25 0 A ik DA A S 7 5 R A7 1
0 1 3 B A 5 R 1 3 A2 75 0 Y

5.DNA B AL 4% 52T DNA HU AR RRAE 19 43
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BRI 2127 ) S 6] )07 HT i, DNA B 56 Al 73 B J2 fik
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T 20 B K RN AR ) o B UM R 23 2R AR LT B A
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i

= 45

TR R o3 28 R e T H IR SR R A G A
SR L RN R R A 22 AR 8 IR ) B L AR A v R el
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TE 23 R BUBOR B Z2 55 bR A 5GBTS TR
i, Bl A A G I PR 3 56 19 TF 58, F AT 0 v A i 28 R
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