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Detection of high-frequency mutant genes in extranodal NK/T cell lymphoma by
next-generation sequencing technology and its clinical significance

LI Yuan, MA Guangyu, ZHAO Guimin, LIU Haisheng, GAO Yuhuan (Department of Hematology, Lymphoma Clinic, the Fourth Hospital
of Hebei Medical University, Shijiazhuang 050000, Hebei, China)

[Abstract] Objective: To analyze the mutation of target genes in extranodal natural killer/T-cell lymphoma (ENKTL) by using next-
generation sequencing, and to explore its relationship with prognosis and clinical characteristics, as to provide evidence for the patho-
genesis, clinical diagnosis and targeted therapy of ENKTL. Methods: According to previous literature reports, the genes whose muta-
tions can affect the development of lymphoma were selected as the target genes for this study. 29 patients with ENKTL, who were
newly diagnosed at the Fourth Hospital of Hebei Medical University from August 2010 to October 2018, were selected for this study.
The mutation of 9 target genes in the specimen was detected by the next-generation sequencing technology. The relationships among clini-
cal features, disease prognosis and mutation of the target genes were analyzed by SPSS21.0 statistical software. Results: Nine target genes
were were screened. AT-rich interactive-domain 1A (ARID1A) gene showed the highest mutation rate in ENKTL (10 cases, 34.48%)
followed by lysine methyltransferase 2D (KMT2D) gene (31.03%) and tumor protein P53 (TP53) gene (24.13%). Kaplan-Meier survival
analysis showed that the overall survival of ENKTL patients with KMT2D gene wild type was significantly better than patients with
KMT2D gene mutation (P=0.006). The KMT2D gene mutation was found to be significantly related to clinical stage, CRP, albumin, lym-
phocyte count and Ki67 expression in ENKTL patients (all P<0.05). COX regression analysis showed that KMT2D gene mutation was
an independent adverse prognostic factor (P<0.05). Conclusion: The KMT2D gene has a high mutant frequency in ENKTL and is asso-
ciated with patients’ prognosis, suggesting that KMT2D gene plays an important role in the initiation and development of ENKTL. It
could be used as a clinical therapeutic target for ENKTL.
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B (nasal type) 4541 NK/T 2 ik E2J8 (extranodal
NKJT cell lymphoma , ENKTL) /& J{E 7 7 4k E298 (non-
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e AR 3 PP b ST R0 A < R IR PR 20 SHIAR
#& Ann Arbor FRAEHSE s i1 T H AT ENKTL #7048 —
Tia PR b ite , Z HEIPIT A1 T 4 itk - AR R 1Y
T4 J& 45 %4 (prognostic index for peripheral T-cell lym-
phomas-unspecified, PIT) ", & [F il J5 $i§ £t (Korean
prognostic index, KPD " NK 4H i 4k B2 98 il )5 #5 £k
(prognostic index of natural killer cell lymphoma , PINK)
Uy BIBEAT P T AP B4 8 e G2 R (CRO) VBB 70 22
fi# (PR) A2 5E (SD)FIHEE (PD) .
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e KN AT AT 5 45 & 38 1A JE R (AT-
rich interactive-domain 1A , ARID1A) . #i & ik F 3 4%
% I 2D (lysine methyltransferase 2D, KMT2D, X F§
MLL2) . i J8 & [ P53 (tumor protein P53, TP53) .
MAX % [K LB & 1 A(MAX gene associated protein
A, MGA) . {5 5 7 T ¥ 5% B03E K] 1 3 (signal
transducer and activator of transcription 3, STAT3) .
E1A 45 & % A P300 (E1A binding protein P300,
EP300) - ASXL %% 3% i 17 ¥ 3 CASXL transcriptional
regulator 3, ASXL3) .DDX3X (DEAD-box helicase 3,
X-linked) \ {5 5 %% T Al s 0% Rl 5B (signal trans-
ducer and activator of transcription5B, STAT5B) .

13 M 3%

Fr A N Yol f g e 12 BE U U7 2
BEVTZ N 2019 4F 1 H o SAEAF I A COS) y 5T
T W R S 3] SR BE T AR AR 5 R D 0 B 7 &5 o P
ZEPIRINTE] o o HE R A BN TR] (CPFS) g M7 12 W
WA A 3 R B E FE L BE T B Uy 4 R T &
3 B [ o
1.4 %oitshs

K SPSS 21.0 e i B EAT £edla 70 M, ALIRI K
J G B R Y Fisher B V) RE 335 , A2 A7 70 Bk

are



b

Pl 45 ARI P BOARK IS5 0 NK/T 240 [ vk EL9R8 v s 43R AR R B FLlim R X - 151 -

Kaplan-Meier J7 7%, 21 [8] 42 17 2 LU FH Log-rank A4
ZRETG K B COX XS B AR AL, DL P<0.05
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2.1 4% ENKTL %4 &) OS % PFS

BEVT 2 2019 4 1 1, B U7 45 I A7 18 5] |8 25 475
TR 1B B BET, B AR N 62.1%. 429
ENKTL 35 1.3 Fi1 5 411 OS 43 711N 65.7%+.60.3% Fil
50.2%, FALAAFE A IE F, 1.2 F1 3 51 PFS 23 51N
61.4%-57.0% F141.6%(& 1.2).
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23 ENKTLEFHFIONBAR KT HIL

ARIDIA 748 2K 34.48% (10 4] , 3£ 13 4b 548
A7 KMT2D 52748 % 31.03% (9 ) , 35 17 b 52 38 iz
R TP53.MGA Al STAT3 ¥4 24.13% (7 ) , EP300
1 ASXL3 #4154 17.24% (5 5] ) , DDX3X F1 STAT5B )
96.89% (2451, £ W3R 2.
24 ENKTLEHBOARRTE 54 AFHEGX R

KMT2D $4: A g8 3% i A A7 F £ 5 KMT2D
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2.5 KMT2D A& B 5 &6 RA4FAEZ 1) 69 % &
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Tab.1 Clinical characteristics of patients

Characteristic [7 (%)]

Age (t/a)

<60 24 (82.7)

=60 5(17.3)
Gender

Male 24 (82.7)

Female 5(17.3)
Stage

/1L 20 (69.0)

/v 9 (31.0)
B symptom

With 20 (68.9)

Without 9311
Regional lymph nodes involvement

With 16 (55.1)

Without 13 (44.9)
Treatment effect

CR+PR 16 (55.1)

PD 13 (44.9)
Treatment

CT+RT 17 (58.7)

CT 12 (41.3)
IPI score

0,1,2 22 (75.8)

34,5 7(24.2)
PIT score

Group1+2(0,1) 23 (79.3)

Group3+4(2,3,4) 6 (20.7)
KPI score

0,1 11 (37.9)

234 19 (62.1)
PINK index

Low 11 (37.9)

Intermediate 6(24.2)

High 11 (37.9)
Ki67

=70 13 (44.9)

<70 16 (55.1)
ALC

Normal 16 (55.1)

Decrease 13 (44.9)
ALB

Normal 15 (51.8)

Decrease 14 (48.2)
Transaminase upper >2

With 12 (41.3)

Without 17 (58.7)

2.6 ENKTL %% 5 t9% " B %

X 0] e 5 MR AR TS ) B R 3R AT o A, I
X} P<0.05 B PR & SR R 35 99 N COX [B] 458 A
AT Z IR Z AT, 45 B (R O BoR, IR T R
FEW>60 % (P=0.009) . 73 HI/TV (P=0.002) . LDH 7K
R (P<0.001) JKMT2D 45 R K (P=0.006) , i
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BAEAATE R Z R PR DL KMT2D RACRIEE R T 4H AT NK 4 i o b e WAL, |

KRS TG AN B R (P=0.015) . BB 200 B O35 I EBV 7F ENKTL & 35 807 V6 Fil
E H5 R AN 23 RO AL ATS AN B . ENKTL B Il IR
%2 ENKLT B EEEREHR () o T A (R 2 ) S R R AT U
Tab. 2 Genetic mutations in patients with ENKTL (n) FEIE A AL O R [ T IR KD VA R 2
Gene Mutation  Patient Mutation (%) ﬁiﬁﬁﬁﬂ&%m , {Egyi%ﬂﬁ ?Ef% . M ENKTL E‘J
ombbaiy s s R TR BRI 26 PEAR e 0 T BB IR 50ty
TPs3 g . 213 B, AR T S T NGS HA 345 5 R
MGA 8 7 24.13 gE . 5 Sanger M /7 AN A , NGS £ AR I8 BE % 46 0 5
STAT3 9 7 24.13 FI AL 20AE . ASHIT 9 NGS AR K 29 4] ENK-
EP300 : 5 17.24 TL 375 AR A 1 9 A 103 IR (1 S A8 15 L L 3647 7
e ! . 1724 A I UG 41H7 I h B T KMT2D 3608 5 %5
DDX3X 2 2 6.89 T THUE B DIAR K o

73 KMT2D RER SliEKREHEZ BRI X FR (n)

100 Tab.3 The relationship between the KMT2D mutation with
P=0.006 - ..
0t clinical characteristics (n)
e 6o - WtKMT2D KMT2D
E’ 40 Characteristic Mut Wt P
é Mut KMT2D Stage
20 + /i 3 17 0.010
0 1170 6 3
20 40 60 CRP
e (dsionth) Normal 2 13 0.041
Increase 7 7
&3 4R KMT2D 53838 KMT2D Kaplan-Meier 4 775347 Ki67
Fig.3 Kaplan-Meier survival analysis of patients with Wt 2;8 ; 164 0.023
<
KMT2D or Mut KMT2D ALC
Normal 2 14 0.023
Decrease 7 6
30 i@ ALB
Normal 0 15 <<0.001
ENKTL /& L 40 g #5132 N RRAE S AL B Decrease 2 >
5 EBV AR O o 2 AE 1 U7 [ 50 I, (BRI
#4 ZMENKTLEZREGNRERRSERSN
Tab.4 Univariate and multivariate analyses of the factors affecting overall survival of patients with ENKTL
Univariate analysis Multivariate analysis
Factor
P HR 95%CI P
Age(<60 vs 260) 0.009 6.134 1.327-28.351 0.020
Gender(male vs female) 0.649
Stage (/11 vs III/TV) 0.002 2.744 0.506-14.884 0.242
Bone marrow involvement 0.453
B symptom (with vs without) 0.661
Regional lymph node involvement 0.091
LDH <0.001 7.001 1.165~42.058 0.033
KMT2D gene(MUT vs WT) 0.006 6.517 1.444~29.420 0.015

KMT2D FE A i 44 R 4 itk man 8RS 3l A/K-P, R BT R X 4 B B H BE % B2 i (1) SET
% A 1195 2 (mixed lineage leukemia 2, MLL2) 3 [A] , DX 33, 12 5 D) B G g A ) 47 i DR 3 s B R 1 4 i
Hgmhg— P B 1 R F Il , DLZE KR H3K4 5 5 B A S T T AT OB AE A, (] B S A A iR
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£ B 4 K B 3, KMT2D 3 R 244 1 25 0% 5 2os
HIT A4 i 2 A A T 3088, (R A /0N B B 4 K &
W5 , HE I KMT2D 98748 7] fe 368 o 0 6L 42 1) B 4H i
75 A5 A58 1D e R 40 i) 2 K] 110 3 08 SR 3 i R 3 4 3
B KMT2D 5 [H] 6 5 200 i 0T A o vk 988 45 B D ¥
J7 g2, DL B AR TS SRR B, KMT2D 3 (K J
SR TLE AN 5 b8 A L AN [RIBY B L Th RE AP AE 22 57
T E 30K B8 b, LT RE 0 B e 1 7 90 R 1 R A
R, HEM KMT2D £ KR Dy — Fof Jie 8 4170 1] E5] - £ 9k
LR AR AL e M E A, (ETRIEPE R B 41
R B2 (diffuse large B-cell Lymphoma, DLBCL) FljE
TEL 41 i bk B IR PR T 9T R R B, 89% FL AT 23%~32%
DLBCL &4 KMT2D £ K R4F , H 2 Kk A5 M e
SR IHRY B, AR 2 N J6 SRR RIS RAT , iX 48
KA 5y T %S R I R IES . #E ENKTL AH ¢ A
FLH Sk R E 1 105 1R A s R BT 51 (6.7%) 1%
FE DRI AR i [ N T 9 A A B i ot 4 20 4 S5 U
AR R BT KMT2D 2K 2845, 43 51 4 17.6% Al
80% (5 BIREA R 4 B K AERAD , K2 NI LR, I
I RNA W7 [FIRE 0 R A% 5] i R D gk ok
0 2 WL 88 A% D] - 9% A8 W) g AE ENKCTL 25000 AL I A
RIEER

AT 5T iE I % 29 45 ENKTL 20 235 4 th KMT2D
S DRIEAT A KM P B, A 9 451 (31.0%) A RAEHY,
A 17 4b 9738, b 13 A0 AR L3R (2 b2 135
19 RAF 2 AR b AR, T RARAL . T ENKTL
R TR PR G RN 3P 2 e, 5 R O DL B B 5 S
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