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Clinicopathologic and Molecular Characterization of Adult
1p/19q Non-codeleted Oligodendrogliomas

LI Linyun R | Zongfang D SU Guomiao ¥, LIU Shiyue 2 11 Yanxi ¥
(1) Dept. of Radiology; 2) Dept. of Pathology , The lst Affiliated Hospital of Kunming Medical
University, Kunming Yunnan 650032, China)

[ Abstract] Objective To investigate the clinicopathologic and other molecular markers features of
oligodendrogliomas in adults with non—codeletion of Ip/19q. Methods 326 cases of oligodendrogliomas,
anaplastic oligodendrogliomas, oligoastrocytomas, and anaplastic oligoastrocytomas diagnosed by histopathology
after surgical resection were collected. The polymorphism of chromosome Ip and 19q were analyzed by fluorescence
in situ hybridization ( FISH) . Isocitrate dehydrogenase ( IDH) 1/2 mutation, TP53 and promoter of telomerase
reverse transcriptase ( TERTp) were detected by Sanger sequencing. The expression levels of ATRX, PDGFRA,
EGFR, CIC, FUBP1, INA, and PTEN were detected by immunohistochemical staining, and methylation
specific PCR (MSP) was used to detect the methylation of MGMT promotor. Results  The 1p/19q status of 326
adult oligodendrogliomas showed that 37.6% of the tumors were 1p/19q non—codeletion, and more than half of the
1p/19q non—codeleted oligodendrogliomas showed lack of expression of p53 and ATRX, the defining astrocytic
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markers. In the cohort of 1p/I19g non—codeleted "oligodendrogliomas", patients with younger age ( <45 years),

WHO grade 2, and typical oligodendroglioma histomorphology had a better prognosis( P < 0.01), and the typical

histomorphology of oligodendrogliomas was associated with TERTp mutation status,

EFGR

pS3 expression,

expression, PDGFRA expression( P < 0.05). The expression of FUBP1, TERT, MGMT, PDGFRA, EGFR,
PTEN, INA, and CIC was not found to have significant prognostic value( P> 0.05). Conclusion  According to the

5th edition of the 2021 WHO Classification of Tumors of the Central Nervous System, astrocytomas do not account

for all 1p/19q non—codeleted oligodendrogliomas, and 1p/19q non—codeleted oligodendrogliomas may represent a

distinct subgroup of diffuse gliomas.
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CAT: HPA001906), P53 HLygPEHii& (1 : 100 dilu—
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Tab.1 IDH1/2, TERT. TPS3 gene detection primer sequence

FEH EE7] FH1(5"t0 3") P14 7 YYE HE (bp) BKIREEC C)

IDH 1 F CGGTCTTCAGAGAAGCCATT 122 60
R CACATTATTGCCAACATGAC

IDH 2 F AGCCCATCATCTGCAAAAAC 150 60
R CTAGGCGAGGAGCTCCAGT

TERT F GTCCTGCCCCTTCACCTTC 74 6

Promoter R AGCACCTCGCGGTAGTGG
2F1 AGGTGACCCAGGGTTGGA

TP53 Exon2 231 64
2R1 TCCCACAGGTCTCTGCTAGG
3F1 CCCCCTAGCAGACCTGT

TP53 Exon3 190 64
3R1 TGGGTGAAAAGAGCAGTCAG
4F5 CCTGGTCCTCTGACTGCTCT

TP53 Exon4 242 64
4R5 TTCTGGGAAGGGACAGAAGA
SF3 GTTCTTTCGTCGGCTCTTC

TP53 Exon5 357 60
5R3 GGGCCAGACCTAAGAGCAAT
6F3 GCTGGGGCTGGAGAGACGACAG

TP53 Exon 6 260 64
6R3 TACTGCTCACCTGGAGGGCCACTG
7F7 CAAGGCGCACTGGCCTCAT

TP53 Exon 7 216 64
7R1 GTCAGAGGCAAGCAGAGGCT
8F3 CAAGGGTGGTTGGGAGTAGA

TP53 Exon 8 327 60
8R3 AGGAAAGAGGCAAGGAAAGG
9F2 GACCAAGGGTGCAGTTATGC

TP53 Exon 9 196 60
9R2 CGGCATTTTGAGTGTTAGACTG
10F4 TGCATGTTGCTTTTGTACCG

TP53 Exon 10 235 60
10R1 AAGGGGCTGAGGTCACTCAC
11F1 GGGCACAGACCCTCTCACT

TP53 Exon 11 223 60
11R1 CAAAGACCCAAAACCCAAAA

% 2 MGMT B FRELSIHEFF
Tab.2 MGMT promoter methylation primer sequence

519 gl

MSP-MGMT-F 5-GGATATGTTGGGATAGTT-3’

MSP-MGMT-R 5-CCAAAAACCCCAAACCC-3’

MGMT-MF S"TTTCGACGTTCGTAGGTTTTCGC-3'

MGMT-MR 5-GCACTCTTCCGAAAACGAAACG-3’

MGMT-UF S“TTTGTGTTTTGATGTTTGTAGGTTTTTGT-3’

MGMT-UR 5-AACTCCACACTCTTCCAAAAACAAAACA-3’
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Fig.1 Pathological classification of different 1p/19q
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Fig. 2 Expressions of p53 in adult oligodendrogliomas
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Fig. 3 Expressions of ATRX in adult oligodendrogliomas
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Fig. 4 Immunohistochemical results of EGFR, PDGFRA, INA, CIC, FUBP1, and PTENin adultoligodendroglioma(><20)
A. EGFR; B: PDGFRA; C: INA; D: CIC; E: FUBPl; F: PTEN,
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Fig. 5 Correlation analysis between various clinicopathological and molecular factors

AGE45 4Fj% 45 % 5 Gender P£Jill; Histological type(O vs OA) 41 41242 A (/58 J i 40 it didvs /D5 2L ANAEIE ); Histological
grade 2412253 9% ; No frontal lobe vs frontal lobe AE&i T vs i3 Operation(no total vs total) AE4Y] vs 4] ; IDH FAFER
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fb; ATRX expression o —HbH 43 MLAKG PR B IR ER GAE X e ERME S EEFI 3K ; EGFR expression R & A KHF 21k
i5; PDGFRA expression Il /N AT 42 K Bl F 321K o 35 ; PTEN expression B R B 5 K ) 25 A [ PR W R 15 5
expression INA ik, FUBPlexpression W eSS S E N 1; CIC expression CIC Fik, *1E 0.05 BB (WE), HHE
PR 78 0.01 B (WUE), MHXHERE.
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Fig. 6 Kaplan-Meier survival analysis in 1p/19q non-codeleted oligodendrogliomas
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B SR 4 B g 4R X

Ui AL DR A7 G 8 PR R S 1) DNA-2E U B &
A, spkn A B R R A L o RS AR s e e, 1
22 ST 1) Y8 240 L 368 o i o U R A4 s kA
JE, 2T b e AR RS A U, RIS K IR ik
Jif3 336 % 55 i (telomerase reverse transcriptase, TER T)
PR AR AL A B A S il ) 385 A K-, g L
HOKAF- BB Ry 2 ik B ST 1 G B 2D gR 1Y
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Tab. 4 Kaplan-Meier survival analysis of various molecular markers

S rhricy n Ti.0S HR(95%CI) 7 P H\iPFS HR(95%CI) P P
IDH 92
Py A Y 22 42(23.3~103.4) 27.0(2.0 ~52.0)
2.151 0.143 1.739 0.187
RAL Y 70 102(84.6 ~ 119.6) 70.0(40.3 ~ 99.7)
TERT)H 8F 67
iy A A 37 93.6(44.7 ~ 142.5) 48.0(0 ~ 106.7)
N 0.012 0.914 0.018 0.894
AR A 30 109.1(24.1 ~ 194.1) 62.0(8.7~115.3)
PDGFRA 63
FHPE 37 93.6(73.2 ~ 114.0) 57 (20.3 ~93.7)
2.954 0.086 0.911 0.340
BH: 26 70.0(20.3 ~ 119.7) 36(28.2 ~43.8)
EGFR 68
Negative/weak 47 48(26.3 ~ 69.7) 48(26.3 ~ 69.7)
0.014 0.100 2.654 0.103
Moderate/strong 21 96.8(44.7 ~ 148.9) 96.8(44.7 ~ 148.9)
PTEN 54
FHE 32 93.6 (46.8 ~ 136.4) 54.1(26.0 ~ 82.2)
0.612 0.434 0.12 0.750
BHH: 22 91.6 (46.8 ~ 136.4) 53.6(17.0 ~ 90.3)
INA 58
FHE 27 93.6(78.2 ~109.0) 62(45.2 ~78.8)
0.263 0.608 0.701 0.401
BH: 31 94.0(45.7 ~ 142.3) 54.1(0 ~78.7)
CIC 58
FHM: 44 86.4(54.5 ~ 118.2] 62 (38.2~85.8)
0.036 0.800 1.073 0.300
BH: 14 97.3(71.6 ~ 123.1) 34.9(0~75.2)
FUBP1 47
FH M 42 94.0(57.9 ~ 130.1) 62(37.0 ~ 87.0)
2.073 0.150 3.212 0.073
BHH: 5 44.2(40.7 ~47.7) 31.7(15.2 ~ 48.2)

N: R HIEG OS: B A17]; PFS: JeiE A 77-4; NA: An] H .

TERT J5 3l F W & A8 % WL T IDH R 7%, 1p/19q
LA (1) 7 5 e T 240 B8 M. IDH BYAERY i T B
BT s HATEA 10% ~ 15% Y i i it 3
ity or ARG 1) 7 X RE K I b K B, BPALT 342
(ki I GEAR), X8 W IDH 5875, 1p/19q
TR ILG A A BT I T A g v 20, T ALT R AU
P LRI AEAE IDH 2848 )¢ ATRX 6%, Jf H
FE S R Y ATRX 1Y 2878 15 & F L% 20 Jf g 20,
AIFFREY, X 2 KA K sk K B i R AR KR
B FETF225 Eckel-Passow 2524 fl{# IDH
F TERT J3 3+ W A RAS LA K 1p/19q J2 A5 i
I I TR &l S A, IERET TR Z E Y
G 255011, g R e, IR
v, IDH I TERT 3 3 [5) I 28 75 21 ) AR A= 7F
WK, (B TERT R o T 28728 21 1 i 1A A A 30
. TE IDH 242 B v, TERT )i 8l + %€
AR (R B E TEIN 4R o] REJE L AR . AT
MR /D 5 i T A S AU 52 W 5 TERT S 30

TRA(P<0.001) REHMI, NIk TERT A3+
FEAE AL BE AT LUR 1p/19q JE8R IR R PRl A S E it
ANBEIRT L AT i 20 5 I S5 A IR 12 W O R
3.3 Ip/19gKRHEEREH “DRERREBEE" 5

EGFR.PDGFR Rixfith%

T AEEKERETFZHE( epidermal growth factor
receptor, EGFR) FlIfiL /N AT A A K A F Z 1K o
(platelet derived growth factor receptor o« , PDGFRA)
SYfifriz e . A TEAE G, TR R B R
hITZSS5ME T MR LR AR A E
SGEENRD, HNAMIRER R, EGFR
1 PDGFR IR 3R 3% /2 5 R & & it e oo f b
R A HIRRALE , FEARBEFEH, TE 1p/19g RIL
BRACHY DI T TP, A B A 5 i
JR A R ZH A S R Ak B R 5 EGFR . PDGFR 3£
KRETNAL, X8R5 E, XK EGFR
FI PDEFR F35 FI B4 1p/19q RILHRIH “ /b
G I A ELIRE RN R A0 IR A 2 U
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Zi g, fEALULAS B A AR
JoT 248 IR AR 1A 1 — 3 43 I Jeg oK & A - B2
1p/19q FEBRIC A, LA 2021 455 5 fi WHO X
PZE R G MR 3 SR e, R X AR A IR I 2
BRI, (AHIFAREA p53 FHYESRIL . ATRX
FIRB A BRI AN AR iC W AR, R I R TR A
JeE I AN R AR R AR 4 bR, O ELX &R 43 i gg i 21
UG HE 24 5 EGFR 1 PDGFRA £ 7AHG, 427 H
e AR Y A0 R B IR T T 46 nT BE Ak 25 AN B
o Ip/19q RILERI ) DT AN MR Y 53
TWAUERFEH I — L IRE
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