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Crispr—Cas12a 7E B 9/R 18 V5 I D ded S 47462 1 o & 1l 2
FHE PRI 2 ARG A 4 1 FH

Bk FOALAE KEE EZRE AL BT

[ZE] B8 ] Crispr—Cas12a J7 75X} BN TR TR SeAT 2 R I U 2 (IDH2 ) R PR R172K HA% 7R 22 A M I RGN 4
k. JiE PEHE20194F 1 22 2022 4F 9 A FARVIERRIA A TR 18 L SR A SR A 112 451, FIH] Crispr—Cas12a J7 125 F1 E H2l
7 M A AS IDH2-R 172K A 13 S AR 00 , DA B3 P 1o e bmifl . 85 3R 112 44)rh, 9 ] IDH2-R172K 52742714, 103 f4i] IDH2-
RIT2KEFAERL . ROC IR B, i T RN 0.967 , 05545410 0.892 , e AE#UIMT{E 2 590 LA 590 /52 IDH2-R172K %728
TN A BRUREAS A B (L, Crispr—Cas 12a 125 19 R UM 1y 96.3% (95% C1 81.7%~99.3% ) , £ 544 92.9% (95% C1 89.5%~95.3% ) .
Crispr—Cas12a %5 BLIEM FPvA— SR 58 Kappa (B4 0.658 , — BT . 4518 Crispr—Cas12a J7 kBRI | MR MR I A 3K
VLR TR U IDH2-R172K AR OL , AR A PRI A IDH2-R172K REAE Y715 o

(8] AASRIE PR T 5 SR R A S 2 5 FE PR 28735 ; Crispr—Cas 12a 5 FE R 30 P

[XEHES] 1009-153X(2023)08-0517-05  [ZHkERH™B] A (FEEHFRSES] R739.41
Application of Crispr—Cas12a in the detection of isocitrate dehydrogenase 2 gene mutation in adult diffuse gliomas

FENG Zhe=bin, KONG Dong—sheng, WU Qi—jia, ZHANG Yu, WANG Jun—xiang, YU Xin—guang, FENG Shi—yu. Department of
Neurosurgery, The First Medical Center of PLA General Hospital, Beijing 100089, China

[Abstract] Objective To investigate the efficacy of Crispr—Cas12a in the detection of R172K single nucleotide polymorphism of
isocitrate dehydrogenase 2 (IDH2) gene in adult diffuse gliomas. Methods A total of 112 newly diagnosed adult diffuse glioma tissue
samples were selected from January 2019 to September 2022, and IDH2-R172K mutations were detected by Crispr—Cas12a and direct
sequencing, with direct sequencing as the gold standard. Results Of 112 samples, 9 were IDH2-R172K mutant and 103 were IDH2~
R172K wild type. ROC curve analysis of Crispr—Cas12a detection results showed that the area under the curve was 0.967, the Jorden
index was 0.892, and the best cutoff value was 590. Using 590 as the threshold for IDH2-R172K mutant and wild—type, the sensitivity
and specificity of Crispr—Cas12a were 96.3% (95%CI 81.7%~99.3%) and 92.9% (95%CI 89.5%~95.3%), respectively. The Kappa value
of Crispr—Cas12a and direct sequencing was 0.658, showing good consistency. Conclusions Crispr—Cas12a can rapidly and accurately
detect IDH2-R172K mutation in adult diffuse glioma tissues, and can be used as a method for rapid intraoperative detection of IDH2~
R172K mutation.

[Key words] Adult diffuse gliomas; Isocitrate dehydrogenase 2; Crispr—Cas12a; Direct sequencing
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HRX R 28 R G IR A M), AR AR TR R #H T B
FED R s QAR S5 24 h WAEASICE TR IR
WA, [ AT AR SR TR Rl s N B s 2875
TR . HEBRARAE : DG I 15 BTRd H 0 8 HAth
IR s ARG AT X 0 U ARST L FLATRYT
X7/ N O il N R o SR e 7 IS N I o 9 3P0
PEBER ALY o ASHIFGE I o I ZE R B B A PR
S E (1B 25 S2018-268-02 5 ) .

VEFE20194E 1 H 3 2022 4E 9 H T ARV WA

BN VR8P e B8 Ll 2URE A OR 5 WA R AE ) VE R
Crispr—Cas12a # X 4 o LA 2E ) 116 BIFF G AR TE
() BN 5 18 M IR R AR, o IDH2-R172K 58748
#1945, IDH2-R172M 24584 1 5] , IDH2-R 1728 5848
Y16, IDH2 BF A= 1 105 6] . 4 451 IDH2 B A= U REAS
(14 I 20 B 5 /N T 10% (UKHE HE e 25 5L ), Bl HE
s, IR B 28490 A 9 191 TDH2-R172K 2878 FUREA I
103 5] IDH2-R172K $f 4= BIRE A AT Crispr—Cas12a
R, 1161 IDH2 58728 A i e s N BERHILER 1.
1.2 Crispr-Cas12a 3 A& MK 2 69 4 32 B I 9E
5 IDH2-R 172K ARSI 1 o S BERE S A 7
S DR T A B RN 58 AR BRI , 1T PCR 434 5]
Yy, TR) s X X B 58725 [X 48 15831 Crispr DNA (erDNA )
A BT 5 B9 5 4% FBR Crispr RNA (erRNA) o erD-
NA 514 IDH Bf A= 7 Je 28 A8 RUBE AR AE(E B ILER 2.

P14 25 95 °C/180 395 °C/10 5,58 °C/20 5,30
UAEI 525 °C12 s

i 2 1K Fcas12a0 H45 A S ARBAR (1~
5 ) I A R TR A (%A 2 wl erRNA L2 pl
Fncas12a .10 pl % YCHREF S 3 wl C Buffer, 5 #h 78

ddH,0 Z 50 wl)37 CJ I 0.5 h LB EAE , /M
Feh £k, PLEAT Crispr—Cas12a 5 YA AR R B0 01E .
K B 7 W HAILE 37~42 CCHEFT
1.3 R T8 A A 69 AR ) G 44 K 5% 58 AR 4 2
SUREA KGN , A 53 R HIGEREAS IDH 2828 Bl o 4%
FEARFEATHENLHE T AR HEF 7 X FEA AR R i 17
Crispr—Cas12a K0 . A5 AS 5 S A 3 1
TEARSVRIG O T 59 BUDVF KR IR 221 (£ 0.1
ml) , H IR T Rk, 4T DNA B s 32 BOT SR8 15 46
DNA FIEW . VLS wl B3SO, & A5 1 4
AT PCRY G o W9 WK R (LW S wl, Primer
mix 2 pl, § 3% mix 25 pl, ddH0 18 pl, B ARFL 50 )
TN BEAER T A o BRI A & (2lifh i)
Cas12a 2 pl, crRNA 2 pl, Z¢EH 4 10 pl, C Buffer 3
wl, ddH.0 33 wl, BUAF 50 W) I AKEM L2680
%o BBk . (i V2 R bR PR RS
AL —ARALHEATAGIN o P 1 EAE AT - 95 °C/180 s5
95 °C/10s.58 °C/20 5,25 WKAEI 525 C/2 s IV FERF
A 37 °C/1 min, 30 KRG R, £ 1 min R — KD,
SN AR A S Gt o AR I S (37 °C) PN RN
H R 2 CHE A2 G B (BRI AR XS 5EGE ) o AR I A
o] {1 4] DR 2 000 55 0 B R DN A+ 2 75 A7 7 5 A 28 7
FH
1.4 HE 3 & 5 A 30 5 7 ik B vk gl U4 it
ITHE Je PP FEA BT i . BT R — (2
H PCRY A T — (R F 347 IDH {37 5 & A8 K
(45 #5 R132H, R132C, R132S, R132G, R132L,
R172K,R172M,R172W,R172G,R172S) . ZeFEdbat
2RI AT FRA 7 58 .

R 1 XN 11 5] IDH2 R RER A B G RF R

Crispr—Cas12a Frl P AHXT2EGE

It ; (2#; BB e Sl Wigﬁ TDH2 87537 1, (5% IDH2-R172K)
Bk TR BER
Wl o 48 VLRI G R AN IR 3% R172K 1 800 2 400 1700
w2 B 31 JERGR oE- AN 29 R172K 850 900 1100
3 5 29 AT iz illio 24 R172K 1300 1500 1550
Jafl4 B 38 ZEAN DRI E 3% R172K 2900 1900 1750
s o 24 PEE N1y WENindnidilloes 24 R172K 600 900 800
e 5 40 e G R AN IR 3% R172K 1 600 1 800 2200
w7 5B 53 s i b8 A1)k 44 R172K 220 750 600
wpls B 27 LB el DR-BRAINE 240 RI32H.R172K 2300 2100 1 400
Wlo Ao 34 AESM PRI Ao man iR 24 R172K 1700 1 900 1250
a0 B 34 A EIC AN 3% R172M 280 170 400
ki B 49 FnT G R AN I 24 R172S 330 350 140
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%2 crDNA. E 554 5% IDH2-R172K EF 4 B se T RUEA S 5= 51

K F AR

hgdl

IDH2-R172K ¢rDNA  5-GTCGCCATGGGCGTGATTGCATCTACAAGAGTAGAAATTACCCTATAGTGAGTCGTATTAATTTC-3"

IDH2-R172K |-
IDH2-R172K Fijif
IDH2-R172K B2 1
IDH2-R172K 2875 7!

5-CGGTCTGCCACAAAGTCTGT-3"
5-GTGGGACCACTATTATCTCTGTCC-3"
5-CCTGGTCGCCATGGGCGTGCCTGCCAATGGTGATGGGCTTGGTCCAGCCAGGGA-37
5-CCTGGTCGCCATGGGCGTGCTTGCCAATGGTGATGGGCTTGGTCCAGCCAGGGA-3-

1.5 it F 547 I SPSS 22.0 44347 s LA He il
¥ R & BRifE , PR Crispr—Cas12a 77 R 2 WISIEE ; K
PEAAXT DENABLE S Crispr—Cas12a J k52108 TAE
flf—r{E (receiver operating characteristic, ROC) fff 2% , 3k

3 IDH2-R 172K 5748 RURIEF A= RUREA AR X HOLE 1
Eﬂi%ﬁﬂ:{ﬁ TR R U R S A — Bk R T
28 T M X (area under curve, AUC) PEASREIN AKF- ,
H1AUC>0.9 W75 ,0.7~0.9 —M, <0.7 g 2 5 R H
Kappa — UMK 5 43 B — 80P, Hid Kappa>0.75 4
—EEARAS, 0.4~0.75 9 — BB, <0.4 5 — Bl
B2 P<0.05 N 2= A G E

2 55 B

2.1 Crispr-Casl2a 4 M /K % 69 3> 4E & X [DH2-
R172K H 15 5 Bed™ 38 Fr Bed 8 4 308 bp, X 8
AFEA (44 IDH2-R 172K B A= 44~ IDH2-R172K
SRASR ) A H I FE R 18 J5 R4 T FLUK , 349 T I
25l (1) o FIHAS R He ) IDH2-R172K 28748
5507 A BUAE Y BRI TR B R AT 6 B 48 DUAG I, A5
LA PN 96 240 B AN (W] 01 %2 1) IDH2-R 172K 28748 , 45
B R AT DG S IDH 582845 2R 5L TEAHSE , BRE
AT ARG I RAR & 19% Y IDH2-R172K 878 (81 2) .
2 1 3 B PE X IR ZH (IDH2-R 172K 28728 Rl HE 4 4
iz 0 ng+IDH2-R172K $F A= B AL HEALAR 100 ng) 1
D CAE AR LR FE 2490 500 B0, PRI WA, TDH 28 2%
T A RUREAR AR 2 G AR LR (B R 500,

2.2 Crispr—Cas12a 7 &40 28 X B b5 A 320 /5 69 —

IDH2-R172K R4

B 1 ARG A A IDH2-R172K 2L R 4738 = ik e

IDH2-R172K ¥F4: 8

M FIH Crispr—Cas12a 77 KU 7 , 9 4l IDH2—
R172K BEA 26 A XS 2 S6(E=600, 1A XT
BOGIEN 220,
ROC HH 43 7, AUC 5 0.967 (18 3) , 2%
BN 0.892, B AEAHXTHEOGIA N 590, 5 TS g0k
{H(500)FHIT . LA 5901E R IDH2-R172K 5845 I Fn i
He RURE R 1) R E , Crispr— Cas12a 35 19 R 5 N
96.3% (95% CI 81.7% ~99.3% ) , ¥ S 1k} 92.9%
(95% CI 89.5%~95.3% ) , — E 1%} 93.2% (95% CI
89.9%~95.4% ) , Crispr—Cas12a ¥ 5 F I ¢ 1 —
FHEAL LS Kappa {H4 0.658 , — B4 (32 3) o

3 it it

TDH 5 PRUPR I SN T T8 R I g -0 B 1Y
HERIEZ — W S PR T A EEE . A

|:| 7T B

5000 1.5IQR P HLE
| — il
#1000 ] Eait
7 | + FHRSDEHA
':f( S000 =
g 1 Aok
E 2004 ‘

1000 4

#l &la #la #l4 s SEERd

2135

B 2 Fncasl2a % AR & IB4E
28 1. 100% 1IDH2-R172K % T A # 4 +0% IDH2-R172K % 4 A 4%
#5402, 50% TDH2-R172K £ % A £ 42 +50% TDH2-R172K % 4 A
AR 40 3. 10% IDH2R172K R & A4 43 +90% IDH2-R172K 2 4 A
AR ;40 4. 1% IDH2-R172K B & A 42 4+99% IDH2-R172K % £ A
A 485, 0% IDH2-R172K % & A 4 47 +100% IDH2-R172K ¥ 4
ABEAR ;#++ P<0.01
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[F] S 7R ol N 7 T P e e () T AR DI R IE AN [ 2D
SR I 5T 441 LR ) VD83 1o LA PR AP b 22 Dy fig A 3, AT LA
F 52 /0 b e 2L 258 BA s BT A e W) 75 L ik 3
AR LRI T g e 2 VIBR" . IDH B A= ARG 1)
SR T R IR 1) 1) e PR 1 T M R AR A TR
0 FE TR B RR A AR, 65 % LA A AN
DI MRT 38 5 v g 28 A1 38 it v R 22 L 65 %7 LU
A AU A DD BR B SR AR, R, 25 AR
H AR R E , AR BB IDFUIRZS A B T Ak 18
PR BT R NS HEN AR T R o ILah, S5 BE
FH L, — SR gt 2l AR (BEBE IR AL ki e o 6 S5
WUAR ) DA% P N G RS 98 B AR 2 R BT RE S N TR
1 BT AL, FEORTTZ W AS A | 17 Les A8
FASEA IDH 248 B FFAE™ . ARHF5Y Crispr—Cas12a
J7 5K IDH €28 KBRS 2 50 min, AT AR AR Hh P
R 73, AT LAFR TR, A Bl T 450012 W1 .
BEAN , ASSC 11 ) IDH2 28 A8 [ EEAS b, 8 I L
G BT AN IR A B A3, $2 7R IDH T B A RIBR T B
/U 5% ¢ T 24 i 9 o B 2 R AR AL, T R TR AR TE
IDH2 58756191,

H i, IDH2 5875 (1) 3= ZERIN T+ BoAR AR 5 B
D, RS2 B0 A B TR v Pt sl , Jg
A RFAR . AL PORRERI IDH2 5848 | fiff
IDH2 JEAE 45 5 1 BN

1.0 7
- JJ —Crispr-Cas12a /7%
e N
AUC=96.7%
0.0

0.0 0.2 0.4 0.6 0.8 1.0
1-FEfE
B 3 ROC ¥ & 5 #7 Crispr—Cas12a & 4 ) i A2 /R 7 IDH2—
RI172K & B R K 69304
% 3 Crispr—casl2a i 5 BH i FF 7% 46 ) B B B J88 IDH2-
R172K £ F =RETH—B 2 47 (150

Crispr—Cas12aJ7 NGS ¥
% PR B
FHPE 26 22

B 1 287

Crispr KA E Ay B — AR 2 AR ™ HLAT [
MR R S BRI 1A T RS ME IR
PRI, E R T 2 AR 2 W, 4911 SARS-
CoV=2P"2"1 N A fifi 55 B %, Crispr—Cas12a P4
SR TR RE AR, BRAEXTRLY 1 5 AR A i
ARG AR S 55 A I A 2R 84S T 6 7 38 1) 190450
FYRAE AT LI R IGIRTT 2. J35b, Crispr—Cas12a
D7 AR IDH2-R 172K Y 5 8505 55 e, (4 S A
%o T IDH2-R172K &Ky 5 5878 | By A= 7 55 58
A FUAAEAE— DB FERT 22 5, crRNA 7 v AT fig
AN sk G bl B AR R R B R AR AL, LA B
. ROC £k B R, Crispr—Cas12a J5 ¥ 1 AUC ik
0.967,, R 55 P ATE 90% DA T, KA T 1%
XF IDH2-R172K B A4 R 5 5878 Y [X 53 RE ) 3008k
HAMY S IRIRAEE. 735, Crispr-Cas12a 71k
LA R B, AR PR3, T AR D B0 7
PR D AL B SRS A2 o

A SZIG T OB Crispr—Cas12a T H.5] A A TR
8P I TR ) o TR I, B — BRI . X
R B B A R FE RS 2 50 min, JEASTH
JEAR PPN TR K o TR SR — AR
AT DASE A R AR X 2GR, DRl A i — 25 440 e )
FHE BT B8 FLUC 2 SC R0 BT 7 B A 2D, % A )
IR ZORBAR XA, 7T AAEFARE I
DU, A5 ) 138 K R 5 3 A | BRI Jr 75 A A AR
AR, — L/ N KL RN i 88 1 20 (29.0.1 ml) R
SRRINTT K o A 5, Z AL DA AL AT LA
[ B} 8 R 55 1A T 22 URAGI , DA afE— 25 B8 o A ) &4
PIMERATE . LEAh , B R EIREA R IR TARAE , - E 4
TR 2 R AR, R REA A T HE Y A IR 1A
FEA 2T L EL )

ARSI LR LA 1528, IDH2-R 172K %
A RUREA R R D, 1 5 R SR AR %A ¢
VERTRAN , FRATEEE T AR B A B o 1R 5
WL RRAT AT Hoe WAL 5 W 58748, 4 R172M
R172W \R172G \R172S 4§ , iX $E A5 i = R AR,
BARENE R X B S AR 58 2 PT AT, (H R
A RS Y A RURE AR IO IEAT W) 33 BE A7 1 ARG T A 2R
BEARGRG, T H AT T vk A oA, R
EVKIRREAS 5 37 SR FEAS 11 DNA 75 50 04T 10 35 22 5
3 ARAE N TG PR AT, 75 22 56 38 XoF B A AR 1) A
b

B2 AR WA HRE T Crispr—Cas12a J5 15 R
TR RSN 5/ T8 1 TSR VK R AR AR IDH2-R 172K %8
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