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Genetic subtypes of diffuse large B-cell lymphoma in Chinese population are associated with distinct clinical out-

comes

ZHANG Wei, SHEN Ke-feng, ZHANG Mei-lan, WANG Jia-chen, CAI Hao-dong, XIAO Min, HUANG Liang,

WANG Jin". Department of Hematology, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technol-

ogy, Hubei Wuhan 430030, China

Corresponding author: WANG Jin,E-mail; wangjin_327@ 163. com
Abstract Objective: To study the mutation pattern and prognosis of different genetic subtype of diffuse large B-cell

lymphoma (DLBCL) in Chinese population. Method: A total of 187 DLBCL cases in our hospital were retrospectively col-

lected. Lymphoma-associated targeted next-generation sequencing and fluorescence in situ hybridization study were performed

and genetic subtypes were determined by the mutation pattern for each sample. The relations between genetic subtype and

clinical features were further analyzed. Results: Different genetic subtypes of DLBCL demonstrated heterogeneity in genetic

aberrations. Patients in EZB subgroup had more favorable response to current standard R-CHOP regimen chemotherapy than

in other subgroups. On the contrary, patients in A53/N1/MCD subgroup had a poor response to the treatment. Patients in

ST2/EZB subgroup had a significant longer overall survival than patients in N1/A53 subgroup. Conclusion: Different genetic

subtypes resulted in different treatment response and overall survival. Genetic subtype is of great significance in the treatment

decision and prognosis evaluation of DLBCL in Chinese population.
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VR PE K B4 ik L8 ( diffuse large B-cell
lymphoma , DLBCL) 2 Ji{, A 5 # UL i) ik B 983 2 Y, 2
AR A A LR 9 30% ~40% . HHT, DLBCL
M —ZR T MRS F 2 BT R 2
B K EH . Uk JE M B9 7 % (rituximab , cyclophos-
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CHOP) by, fE4%3Z 6 ~8 Ny fdnifE R-CHOP J7
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IR A LR HRT IR B B 22 5%
BREFHE

— AR MBI Th R A R BE
Ioe kY s ] % B B 1L A RHAE 20172020 4412 0 3E
FEHE DLBCL 3B . 99 AbRifE: & MHIG, H
TERIUART P2 6 ~ 8 ANy R A Arif R-CHOP J7
FAIT  BE DR RN E SRR R s
PR 19 J5 75 4% ( international prognostic index , IPT) $E43
HIZIEH T KA TR ALETZ 24% (positron emission
tomography-computed tomography , PET-CT) & r 25 &
FEeERRIERE BE 206 1, HfEy
WHZ 6 ~8 MNITREMARIE R-CHOP J7 ALY 5 2l
7 PET-CT Ry Bl 28 ) AR 25 30 Jli 5 YA, A DA 5
SE S EA T A RE PRGN ) i ed 2 21, L g L) 2
B >30% o HEBRBRE : A 2208012 R I AR
X R G R REEFROL AT 2016 4R 5 T4
HLL(WHO) 73Sl P AR 728 19 DLBCL J8.% 1
TUUHERR" 5 289 6 J5 437 Z% 32 (fluorescence in situ
hybridization , FISH ) £l #5512 Wr g WA T i/ = 4T i
WRELIE , DL R BlE ALK 5 IRF4 B3 0 iR B 20 i ik 2
R ULHERR 40 K 54 44 38 ( chromogenic in situ
hybridization , CISH ) %0l & Epstein-Barr ( EB) Jj5 8% FH
PET AHERR 5 b At 1 1 90 U2 98 5% Ak 1 s 1913 LA AR
BRo ABFTEAREE Befe B2 bt o4t ife

WEARFA WA DLBCL B35 i i2 I f4F %
51 JIPT 343 Cell-of-origin ( COO) i) Han 432545
Hi2 PET-CT fu & 45 1 125 hE o h kM & R 45
FARRE H K422 6 ~8 M7 R-CHOP Jy Z#4by7
JE IR 7 VAl B TS A B0 IR Dk ER A6 AR i
PET-CT £ 2 o 45 4 5% U % K fE ( maximum of
standard uptake value,SUVmax ) $[5Z 7 169751
PRI VA AR Lugano J)ARUEHIE , 43 78 2 T2
( complete remission, CR) | # 43 2% f# ( partial remis-
sion,PR) )2 %€ (stable disease, SD ) A% % #F &
( progression disease,PD) ")

HEDRUAG: IN Jieh e B A Xy JBC 1 o BRBHRAE 1) 4% +h
P F [ 28 A0 M5 60 2 (formalin-fixed paraffin embed-
ded ,FFPE) 4141, Jl GeneReadTM DNA FFPE kit it
& (P& Qiagen 23 H]) 21 FFPE 20 21 i) JE A
20 48 4% B8 4% 182 ( deoxyribonucleic acid, DNA) , &
I E 51 A T BT HE ) 157 A3 0 R 58
A AA DKL 4 G5 X (SE [ Mlumina A 7)) o X%
AFRAR, B 20 ng JE 20 DNA F:0f Ji] AmpliSeq™
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Library PLUS for Hlumina 3277 & 22 5700 7 SC%E .
¥ 3CEAE NextSeqTM 550 -5 LI BEAT 0125 0 B
AEER, BEASFEASI P IR EE 22 /0 R 2 000 x o X TAE K
A SRAREE S, AU 1 5 B0 P 51 28 5+ B gnomAD
B4 7 (https :// gnomad. broadinstitute. org/ ) 75 1F
R R A (07 PR B AR < 0. 0001 FYZRAE . de
i 306 AR ¥R B0 P2 AE P Sanger I5I P46 IE .

JITAT 995 9 1) e 98 FEPE AR, 445 MYC (BCL2
BCL6 IGH 53N 1 Z (3 & 17p G IR IX BEA+E DAL
AR SR FISH A6l ( S€[# Abbott Molecular 23 F]) .

AR A R RIS 45 2R D) 5 I [ o
FEIT S R w6k BT A7 1Y DLBCL 825 R 47 3
% ( https;//lmpp. nih. gov/lymphgen/lymphgendata-
portal. php#) , T L5 R K« A53” (“EZB” [ “BN2” |
“MCD”  “ST2” JL “N1” 4 6 Kby —2, Hrh
“EZB” WAL 5 3 MYC By (it — 2 AL T
HRUMYC + EZB" W, 3R TR B 7 Jehft:
28 DLBCL A« Hoft 73257 (“ Other™ ) .

St Foa R RIBFHEATEIAL R, 4
(] FEBAR A% DUAH BRI AR BC R ¢ K36 8, Fisher B
DIk 4. Kaplan-Meier 35 J T AE 4770 e BA P <
0.05 ) ZFAGIT 1 L o

& X

5 RAFAE AT ALY A 187 7194545 DLBCL,
PP A A B AR SR ) o AR RS 14,1 ~
75.4 % PR S2.1 & Bk 141, Hrp
R T A5 NERAL 99 1], i k& T4 41 88 191, 145 15
T8 30 {51 A5 FQFR 22 {51 GUNE 8 1) B EHSL S ] Lotk
AEFEFRGE S B E E R 4 B FLIR 3 ] B e s
3 AR 2 5] A 25 AN ER AL 6 i, A5 R TT
T, IPLPF 53 A ARAE (0 ~ 1 53) 45 4], i fE (2 ~3 43)
105 4], = e (4 ~5 53)37 i, Horbeg gl 48 ),
ikt KGR E 17 ], 7€ Cell-of-origin 5 3 73
5, JETEXH 0 B i@ (germinal center B-
cell-like ,GCB) WV % 57 41, J& T3¢ GCB (non-GCB)
A 130 4]

DLBCL A W & F4F42  XJ 187 {4 DLBCL i3
HEATHE RGN, NG AZ 1% 28 bR di, A6 ) 3 a1
BCL6 5y 57 (64/187,34% ), del (17p) (60/187,
320% ) TP53 5275 (57/187,30% ) IGLLS 575 (55/
187.29% ) % PIMI 5675 (45/187 24% ) WA 1, H
H15 nonGCB WA 145, GCB WV 7Y vp 5 B P A6 HY
{35 P A% 5 4 55 BCL2 53 {37 ( P < 0.001 ) . CREBBP
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A8 (P <0.001) ,CD83 2878 (P =0.004) ,GNAI3
ZA8 (P =0.006) &% SOCSI %748 (P =0.006) ; 5
GCB ¥ B L%, non-GCB V) rb i FURR S P 4G HY Y
B AR S AudE CD79B 2875 (P <0.001) \BCL6 i fii
(P=0.005) PIMI &7 (P =0.015) .IRF4 2874 (P
=0.024) }z KLF2 98725 (P =0.048) , Hrh M2
AR(HIEL > 3) RS AL G MYDSS BE A 1265P 58 48
(20 f5i]) .CD79B FE[H Y196 {if 55 58 L9748 (19 )
NFKBIE 3R Y254 {3 5 #6558 48 (10 f5]) . STAT6
FEPR DA19 {7 5545 L5 AR (T ) \TP53 K: P R175
A7 S5 S (T 9]) \TPS53 LR G245 4 i 5 X 2%
(] 6) \TP53 BE[H R273 A s 4 LR A% (5 f41]) |
NOTCHI JE[H P2514 i s A 548 (4 i) \EZH2 H
Y646 7 s 55 LFEAR (4 7)) \B2M FH PR i %5 1
FoRAR (4 7)) K CCND3 3 [H P284 {7 yh 4l X 58 A8
(4 ) .

A FHREE R DLBCL 5 & BAMNRAFSEp
X} 187 {5 DLBCL 475 4314, 43 #4515 phy 22 3 />
WYk A BN2 IF # (22% ,41/187) \EZB 7 % (9% ,
17/187) MCD %1 (8% ,15/187) (A53 W 7 (8% ,
14/187) ST2 W (6% ,11/187) F1 N1 \F %I (2% ,
4/187) WL 2, HHARFELE MYC + EZB (1 845,
TN T B 7 284 0 Y A 191 Bl — 3t
85(45% )Mol XoF - H v A A~ H DR 3 U o i DL Y
3 SRS BN2 WA Ry BCL6 %43 (93% ,38/
41) ,PIMI1 575 (32% ,13/41) #1 KLF2 2575 (29% ,
12/41) ; EZB W % 3% BCL2 5 i (82% , 14/17) .
CREBBP %75 (65% ,11/17) Fl KMT2D 578 (47% |
8/17); MCD W % % PIM1 %8 7% (80% , 12/15) |
CD79B %75 (73% ,11/15) F1 MYD88 & 7% (67% ,
10/15) ;A53 W %%y del (17p) (93% ,13/14) [ TP53
ZE745(9/14 ,64% ) il MEF2B 2375 (29% ,4/14) ;ST2
PRy SGKI 2375 (64% ,7/11) STAT3 58745 (55%
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6/11) Fl TET2 %€ A8 (45% ,5/11); N1 iV % N
NOTCHI 575 (100% ,4/4) .del (17p) (50% ,2/4)
1 TPS3 25748 (50% ,2/4)

REEE S A DLBCL #5976 £ 5% 4 xF 187
I rh Ew) G DLBCL (83, A ST i 1 78 & K45 52
6 ~8 N7 FE R-CHOP J5 %4k y7 5, PET-CT 4% S 1T
A B BRIRY T AR, WL 3, Hor  EZB WE AU B E YT
B BT, 47 % (8/17) % 3k 718 CR,71% (12/
17) /B E 345 CR 8 PR, 1 N1 \MCD F1 AS3 AU i
BT 2% IR T R PD R 4 ) S 100%
(4/4) 47% (7/15) F1 43% (6/14) . [ B}, A 3%
P AT BB AT AR A A B 7 , B A B T R ] 38 >
6 ™H AL RETTIN A A 25. 1 S H o fEAR St TPI
WS REKIE, [F R % R F 20097 E 2R
A, B Ay AT PRSI 78 % 10 S A9 s e, L rp ST2
EZB S5 A SR A A7 01 25 U0 T N1 AS3 2575
(P <0.01),7fif MCD .BN2 Other 23y % 1) 2 {4 A 17
WA TR 2] LA 4

5

ARWTFE B e 48 78 A [ B PR 43 26 1% v [ DLBCL
BETERTE R F Y225, DL R WF A [) i A I A
SR 5 X M /AT B IE T SO M SR TS A
Ko UEHT, AMITE 4245 DLBCL & —25 B AR
SRR REP . 2000 4, Alizadeh 457 AR 4
DLBCL {23k 3547 i, ¥ DLBCL 7324 GCB MEA! %
1k B 40 Jifn £ ( activated B-cell like, ABC) 3V 5, DL K
ANETWEN AL A, I &3 GCB 5 ABC
WA DLBCL fEfil)s F HA B EZ R, XEARL
YO DLBCL #E 47 Y43 24 TAF (H 2 P R 46 I 5
G A X LUHE T, B LB )T AR e R b
2004 4F, Hans 261" 1 b 0 58 41 U4k 24 (0 07 06, F
DLBCL 43 >} GCB Fllnon-GCB P 4~ W Al | I 5 £ A

mm non-GCB
mm GCB

B 1 DLBCL & 2 F % i i &
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W3 FE£ETA DLBCL £% % 68 /N7 # R-CHOP 7 £4b57
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= - EZB
0.84 s —— Other
ﬁ . — BN2
H —~—~ MCD
& 0.4 N1
i) 0:24 —— A53
0.0 : : . T T
0 12 24 36 48 60 (A

F4 FELETA DLBCL £#7% %% 68 7% R-CHOP 7 %
7 Bb B o Z kT T W R A

FIRTELE R A R — 30, (115 3K — - Rk R e
S RTRIARHE) BIG PR H g il . Bl T —A0)F
BRI K&, AMTREEE A DLBCL b AV 2 5
PRI YL AR S5 LN 284 JE R DU 55, 0F 5
DLBCL {4 % kA 5217 2018 4F, Schmitz 255 3
ORI PR 538 19 FEAE K DLBCL 432k EZB (BN2 |
MCD N1 Uz, Jf @ x ih a2 DLBCL 7E fiif5 b HAT
.35 22 5%, Ity DLBCL 43 28 95 s 1y LR A =X 1Y) T
fE. FJ5 , Chapuy 255 38 K DLBCL 43 5 25,
B, G4 DA Y 26tk &R, Wiright 25051 %t 2018
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ARSI B R BEAT T 583 B DLBCL JE [N 7374 730y
7 2% Bl A53 BN2 MYC + EZB .EZB MCD N1 .ST2,
e SR P 2, X 7 RIF AR LA DLBCL, A
P& Wright 259 %50dE , 2 53] 60% ~70% i DLBCL,
AT, 29 55% BFFE UL T 25 k] 41
SRR 28, R IRIE 28 1 43 A7 Lo A1) 5 AR B
PEFEAANFF, {22 BN2 W25 () |34 0 £ EZB A
MCD 835 AHXF 5 /0 X AT g 5 rp [ DLBCL 4 1)
SERLSM A AR OC , ] BE S F PO AR IR 22 S B
TR T ARSI T R I A Th AR 28 R G RS
A SR OIL B IR A ER A 1) DLBCL, T 26 47 45 A DIL-
BCL £y MCD WY, i n] BE 2 A SO 3 Hh MCD ()
FAIHR A R 22—

FEAMIFFE R, 7 28 DLBCL J 3% HAT A [R] A
J& AW AST 52N B AR A A E AT T O3
Mro Hohgefbsr e b, EZB (G 7 RN B, 1%
U %2 R-CHOP J7 4K J7 J5 9 CR, 1 N1,
MCD AS53 ME Y 36 7 S5 N AR X 4 22 , 35947 40% LA
R EBERIT R VAL S PD . XA B S R AN
BEARW S AL AN [F] 3 RDE A DLBCL 7218 X 467
iR GG P TR I E . AR
kGt T DLBCL [y k447, Hir ST2 F1 EZB
PR AR AR A R O T H A 2, T NT
AS3 W RUR R B2 T HALMH . DL EESIRIEAR Y
Chapuy F1 Wright 25 (1 BRI KR V) & , (B2 H S8 s
B8 MCD 83 1l f5 # 22 , T BN2 Y f8 3% s
BOF o FEARWFIEH XIS Other” 7 ALY £8. 35 JF:
AR PG 2E 5. DL ETUS 22 5% AT R il LA R JL
AR 2, b [ 2 5 RRGE BB E BHATE S |
WSAATE Bid 2 R, BURA SO TS Bl il BE S
B0 AR R B IR OE o 5 A TR X R
HAEPEZ 6 ~8 AT 2 R-CHOP 7 RALIT )5 RIIGIT
PEAT BRG] , 878 5 Se 452 VR YT 7 WA A AR, 5
o3 R S RS T R BB 1) 25 iR T BUR RS PR
ZAK T 4 Jifl ( chimeric antigen receptor T-cell, CAR-
T) i 7 SR BIR YT JOr i Tl A s £idls
BT EL R G T B X 23 o i B R
AAHEEE 5 B AMAE 2 S R R 22—

25 BRI T E WAEE L DLBCL & h
JE 7 T B 9 DR Y ) 3 A R A, DA RO []
RE2Y DLBCL f A8 HUAHE | B85 ARV 7 M iy L R A
PRAEAF . ASCE R T E A DLBCL (35 AR A ) (1
BRI G3 B S A AR R B9IE 7 B B S A A A 3
Sy R4 I P B PR 5 A R [ DLBCL £
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