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CalreticulinfE5/R /2 k< B2 R #f B2 85 H B 3R 1K A2
IEARE X

BIRE, XRE, & W, ZEXwWE, & &, 88%, £ Jt, Boll, ERH
B EREME A L BB BRI 200032

[(HE] B=5HK: HEREEE WLMMREE D RSCEMEMNE, HPhBAREIEEZ &M ER (non-Hodgkin’s
lymphoma, NHL) & J# 5 ik BRI 1990% LA I, T NHL A &z 5 WL (1 2 S 5k 98 KB IRk E29%  (diffuse large B-cell
lymphoma, DLBCL) . #&i145M & H (calreticulin) fEDLBCLH KR IE K HIGKE L. Fik: N AEHL L5 Y
0, Rl H AR E L F2015-201 84 JA 111 143 DLBCL & 3 Bl 2 41 b calreticulinZe 85 [ [ R IX B0, M7
calreticulinJA 5 DLBCL & # i R B2 ARAE RS R R . G5R: 143fIDLBCLIE# 1, calreticulinfH ¥4 1A #9241,
FAPE R IAFE N64.3%. CalreticulinfiPEZHAET: B H I ELF] (26.1%) B85 Tcalreticulinf E4L (9.8%) , ZRA Gt
B (*=5.381, P=0.020) . Kaplan-Meier/E /7 #i2k B 7R, calreticulinfi P2k 455 B ML ik A E 150 (°=5.285,
P=0.022) . #5it: DLBCL&EH H, calreticulin®iA 5DLBCLYI G % YIAHE, Krillcalreticulinf 2214 7] LAE 94 Wi DLBCL T
JERIEZ —.
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[ Abstract] Background and purpose: Lymphoma is the most common hematopoietic malignant tumor. B-cell non-Hodgkin’s
lymphoma (NHL) accounts for more than 90% of lymphomas. The most common subtype in B-cell NHL is diffuse large B-cell
lymphoma (DLBCL). This study aimed to investigate the expression of calreticulin in DLBCL and its clinical significance. Methods:
Immunohistochemical staining was used to detect the expression of calreticulin and other proteins in tumor tissues of 143 DLBCL
patients treated in Zhongshan Hospital, Fudan University from 2015 to 2018. Association between the expression of calreticulin and
the clinicopathologic characteristics and prognosis of DLBCL patients was analysed. Results: Among 143 DLBCL patients, 92 were
positive for calreticulin, and the positive expression rate was 64.3%. The proportion of death in the calreticulin positive group (26.1%)
was significantly higher than that in the calreticulin negative group (9.8%), and the difference was statistically significant (’=5.381,
P=0.020). Kaplan-Meier survival curve showed that the calreticulin positive group had a shorter survival time than the negative group
(’=5.285, P=0.022). Conclusion: In DLBCL patients, expression level of calreticulin was closely related to prognosis of DLBCL
patients. Calreticulin can be used as one of the indicators of clinical prognosis evaluation.
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I ECL R 2 A L P AR 2L 36 1 R G e I
RIRBBAET R, A6 E R IR AE T R
Wm0, Hrh B R AR E AT 4k e
J& (non-Hodgkin’s lymphoma, NHL ) %&J& 5k
ELRH990% LA, TINHLH R 3 UL AT B R ki
KBNS ( diffuse large B-cell lymphoma,
DLBCL ) ., T ERDLBCL %% 4 {7 B4
MINHLA40% Lk 1 20, S s\ J5 % 0L A BAT i
NHL. DLBCLZ% R4z & HrGBAMIR: ( germinal
center B-cell, GCB ) RUFNAEA: & .0 BYH A
(non-GCB ) #, fLI7ERA 2 ] LIk 35
GRS B SR, 1/300 R AW 2, A
MR T, X LAMEIR T 25 W B ARy ek
FHRIEEITH =iy TR ), X
JEEAE R 2% . MRAE20164F A DA 202 ( World
Health Organization, WHO ) & 1] htitk [ 4141
B o2 L R AR A FBurkittik R
DLBCLIEAS Z[AIAY “BRIX” bk T8 5 Sy s 9 )
Btk R, b R AEMYC, BCL-2F1 (5)
BCL-6E PR 5 HE Y 755 2 3 B 241 M 9pk 1988 ] 434
RS R A, FROA COWATHE” B =ATET =
BN Bk L ( double/triple hit lymphoma,
DHL/THL ) , H&EA % H6%~13% "',

5 1 (calreticulin ) AH X4y 7 i &
Hh46x10°, JENFEM N EEMBLESEAZ
— 7 HBHEZAEERAME R, TR
- e O TR VAN - S DTk 1<) | N 7S S v
P L M AR AHMEEEY . PR R . AR
GURESE N0 F A A A0 SR B A L e
W5 R, calreticulinfe Z2 Rl I h 47 5%
i, mERE L R R T sk
IR 1 - RN 171 - <Y 1
W R AR IR ARG L BB MR BRI, B
LA R LR o R R B NHL AP 36 3K 9 1 A
B XA . R T A calreticulin iy 3 3k X
DLBCL & s B 52 M, ASHF 58k H S e 4H 2
A BRI DLBCL R ZH 21 calreticulin )
NGO, RIS R 2O 2458 (fluorescence in
situ hybridization, FISH ) AR i yeg 20 21
MYC, BCL-2, BCL-6H:HRE ARG, BTN
I RVPPAS U5 $ 2%

1 BRI
1.1 wmOIEE R

W AE2015—20184F T4 H A& il B=
etz HIm KPR 58 82 19 143 I DLBCLE EAE K
R R o FRA 4% A TR 18, 25 iF
WK B i, Ul Je AT H-EQL (0, R4
H-EVI R, BR3E 7 14> R0 H 35— 4 BBORE A i il
YRELAZUE o I FH By 20 2L B ARG DN e g 28
Zlicalreticulin A TH O, [A]HS B FHFISHEL AR
K fifr g 4L 81 MYC . BCL-2 . BCL-63EH (T
HEAG oL, P55 I RGORHHAAT [ B 347
FH 244 57 1 28 56 =F 5 0 B AR I O 3 ik 5
H-EQu (0 | e 22Uk e 6 R FISHES R . iy
DLBCLIKIEWHO 2008412 WikiifE F120164E 45
TTHRME 8015, I 15 F Hans 2 0015 5 GCB AN
non-GCBR! ., RHF5E 4 5 H R 7 fi I v i 1 e =
FARHRZ Lot e (B2018-073R) , T A BH
(5 ZIm N R O A R = .
1.2 REHRLE

WHEFMAA SR U R G, #HTH-EQL 0
KA yE HE g o, e 2H 22 aln &
HZ 2™ ( B ) ARAF], Calreticulin
Yilkty B & [E Proteintech Group/y ], CD20.
CD3., PAX-5, BCL-6, BCL-2, CD10F1Ki-67
W —due A de R &l A ER
AR E . NP R (B ) AIRA
Al BenchMark XT4 [ 8l it e dl 4k 24 e (/Y
AT R AU e 0, S5 0HE ;. calreticulin
A SR A AR L, >T 5% AL TG
073, >75%M AR B (153, >T5%M) 20
WO N2, >T5% MR ¥ % 0348 .
E X 0~143HcalreticulinfA1: 15, & X 2~34H
calreticulinfHHE 15
1.3 FISH

AT R B S A 82 °CZEA K Fp T Ak B
25~30 min, ZJ5F37 °CHEHM ( £FESigma
A WP IHAE R EE QBRI BT
BEET 470 H 5€ [ Abbott/y /) ( Vysis BCL-2 Break
Apart FISH Probe Kit, Vysis BCL-6 Break Apart
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FISH Probe Kit, Vysis MYC Break Apart FISH
Probe Kit) . w35 E Abbott/ 7] [y Thermo Brite
F AR U PR B A TR . EH
A Olympus/s FIBX SN AR T UigE, M4
SrETRETENE, LET BN ES . 48R
FE . IEWARE RN, 208 EES, Y
L1555 22 1) 43 B M e 20 5 B 30 Sy S 4l
L, S AR e A R, A R A A
FHEEYE . AR A 345 5256 B B, R
PPl . ARSI ZEMYC, BCL-2, BCL-63:MH
FHERHPE AN BI(E Y M 15% . AT 58 X5 52 0
JEDHL/THL#)DLBCLY il
1.4 BEiA

STRTA B BEVIS~5T A, B AT T2 E
s T, BEUTN SR B E AT e . —
MG AR AL . A Sy s A
DLBCLAET. . WMLEEIC s 555 B s 0 35 10 A= AE It
(6], SAFERH (overall survival, OS) $8§ [ 5 FE
“EHf12 2 A S R AE T B B[]
1.5 SitFaE

BAE BRI SPSS 19,08 #4743 #r
DLBCL Hcalreticulin ) 3% ik 51l RS FE 27 244 7]
{56 R f1Pearson YK, #FEISHIAI<T <5,
KRS A A3, FHEMT < 1,
KK B0 (O Fishe kS BRAR R IL . A= A7 400 R
Kaplan-Meiers3#r o i FHCOX L 451 JXU: 455 754 43 A
IDLBCLE A B R % . P<0.05 AR A5

-9

2 45 B

2.1 CalreticulinfEDLBCL &% Iy H LA Fh IR X
Calreticulin i) 3¢ A HBAv Ay 4 fif 5T 01 20 Ji i .

Calreticulinf QM So e 212U bR I 25 2R UL IR 1

143 DLBCLE Fth, calreticulinAs 235 143 151
J124 (8.4% ) , 1539k f401] (28.0% ) , 253
S fal434 (30.1% ) , 345394841 (33.6%)

AT 0~157 5 L Hcalreticulinfh:, 2~343 4
X HcalreticulinfH 4, 143f|DLBCL#E &,

calreticulin BHPE R # 9241, BHYER LR N
64.3%.,

2.2 Calreticulingki% 7k *F 5DLBCLI% B i K%
HEFERX R

CalreticulinZE 5 F M S5 DLBCL & H I K
WH AR R W E L, & KKk,
Ann Arbor3r¥ T . 1T W A %% i ¥ calreticulin
BHPEZH 7 (5 L9 (38.0% ) 5 Tcalreticulinf¥]
A (17.6%) (P=0.011) . [ P55 5%k
(international prognostic index, IPI) #F430~143
(195 (91 7 calreticulin FH 2 Hh IF 7 EL 8] (34.8% )
i Trealreticulinff P42 (11.8% ) (P=0.013)
DLBCL# # calreticulinZe A FH 20 K calreticulin
FAR IR AR RS . 5] . Hans/pRl | MYCH
HE. BCL-2HF & BCL-6 1 HE 45 o A 2% S TG 52 i
R (P>0.05)

A B
Bk D
E 1 DLBCLEZMEAL hcalreticulinfg X Rt RE ALK
]

Fig. 1 Representative immunohistochemical staining of
calreticulin in tumor tissues of DLBCL patients

A: Score 0 (SP, x 200); B: Score 1 (SP, x 200); C: Score 2 (SP, x 200);
D: Score 3 (SP, x 200)

2.3 DLBCLZHZ Hcalreticulin®Riz 5 £ 77HRY
XIS 143 DLBCL i 1/75~571 H -
TEREDT 5T, calreticulinBH 20 9246 g 3% 1
2401 R AG AT, 68149 2 B 15 45 A ATy 4 77 5
CalreticulinPHPELHS 1] SR & H, SHIRIBRRAET,
46091 & BETT A RATSEAF o Calreticulin FHAEZH 56
TRREB A (26.1% ) B 5 & T calreticulinff
PEAL (9.8% ) , ZRAELIFE X (=5.381,
P=0.020) ., Kaplan-Meier/: /7l £& WL 1% 2,
calreticulin PH Mk & ik 2H %5 BA Pk 2% 3k 2 A= A7 101 0
(x°=5.285, P=0.022) . L HHans¥: ¥ g
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Tab.1 Relationship between calreticulin expression and clinicopathological characteristics of patients with DLBCL

[n(%)]
Clinicopathologic characteristic Calreticulin positive (N=92) Calreticulin negative (N=51) X P value
Agelyear 0.875 0.350
<60 49 (53.3) 23 (45.1)
>60 43 (46.7) 28 (54.9)
Gender 0.026 0.872
Male 50 (54.3) 27(52.9)
Female 42 (45.7) 24 (47.1)
GCB subtype 0.373 0.541
No 42 (45.7) 26 (51.0)
Yes 50 (54.3) 25 (49.0)
Ann Arbor stage 6.408 0.011*
[-1 35(38.0) 9(17.6)
- 57 (62.0) 42 (82.4)
IPI score 10.712 0.013*
0-1 32(34.8) 6(11.8)
2 19 (20.7) 12 (23.5)
3 18 (19.6) 19 (37.3)
4-5 23 (25.0) 14 (27.5)
MYC rearrangement 3.063" 0.080
Yes 11 (12.0) 1(2.0)
No 81 (88.0) 50 (98.0)
BCL-2 rearrangement 0.206 0.650
Yes 7(7.6) 5(9.8)
No 85(92.4) 46 (90.2)
BCL-6 rearrangement 0.001 0.972
Yes 25(27.2) 14 (27.5)
No 67 (72.8) 37 (72.5)

": P<0.05; “: Continuity correction 3’ test

100 17
_LH_L‘ Calreticulin negative (N=51)

801 1 Calreticulin positive (N=92)
X
T 601

&

s
2
é 401

201 P=0.022

0 10 20 30 40 50 60
t/month

& 2 Calreticulin® A 3&i%3FDLBCLEEZEOSHI RN

Fig. 2 The influences of calreticulin protein expression on the OS of DLBCL patients
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DLBCL## /> HGCBA! flinon-GCBA! 5 & i, 7F
GCBIEAIH, calreticulinfH 43R5 B E B MR
K FHOS I E % (P=0.023) , [fijfFnon-GCB
WA calreticulin PH PR 5 B OS S5 MR 1A
BEERTGIEE L (P=0.307, E3) .
24 ®IMDLBCLEEMEEZNWEEZERZE
E 2]

KR K Z N RCOX[FIHIM T KB, 4Fi
BB KT 602 MeealreticulindE Ak 22N DLBCLAE

100 4 Calreticulin negative (GCB) (N=26)
80 e s i
Calreticulin positive (GCB) (N=42)
X
T 60 A
E
:g
2 40
20
P=0.023
0 T T T T T T
10 20 30 40 50 60

t/month

Survival rate/%

HE RS R R (P<0.05, R2) .

W XTAERY . BAGCBIEAY . Ann Arborllfi &
G330 S P13 B5 G S 5 i h L4988 R85 10 1Y) PRI 3R i
T3 200, KIAEFEIR KT 605 (HR=3.163,
95% CI: 1.186~8.437) . Ann Arbors3#i R M~V
] (HR=3.456, 95% CI: 1.296~9.215) . IPI4}
#3~54> (HR=4.188, 95% CI: 1.407~12.468) I
B H calreticulin PHE FA $2 /R DLBC LR & Fil 5
B (R3) .

100 -
| Calreticulin negative (non-GCB) (N=25)
Attt .
80
| PO OO
Calreticulin positive (non-GCB) (N=50)
60 -
40
20 4
P=0.307
0 10 20 30 40 50

t/month

& 3 Calreticulin®iZ3GCB5non-GCBILE DLBCLE ZOSHI#2Ma
Fig.3 The influences of calreticulin expression on the OS in patients with GCB and non-GCB subtype DLBCL

*®2

HNIDLBCLEEMEMEEZSEENH

Tab.2 Univariate and multivariate analyses of clinicopathologic characteristics affecting the prognosis of DLBCL patients

Univariate analysis

Multivariate analysis

Clinicopathologic characteristic P value P value
HR 95% CI HR 95% CI
Agelyear (<60 vs >60) 0.364 0.215-0.617 0.000" 0.384 0.222-0.661 0.001"
Gender (male vs female) 0.684 0.323-1.449 0.322 1.256 0.552-2.856 0.587
GCB subtype (yes vs no) 1.306 0.624-2.736 0.478 2.413 0.570-10.211 0.231
Ann Arbor stage (II-IV vs T-11) 0.317 0.110-0.911 0.033" 1.123 0.355-3.554 0.843
IPI score (3-5 vs 0-2) 0.360 0.159-0.814 0.014" 0.781 0.342-1.782 0.557
MYC rearrangement (yes vs no) 0.533 0.186-1.534 0.244 1.532 0.456-5.150 0.490
BCL-2 rearrangement (yes vs no) 0.395 0.151-1.035 0.059 2282 0.820-6.348 0.114
BCL-6 rearrangement (yes vs no) 0.499 0.238-1.045 0.065 1.566 0.705-3.482 0.271
Calreticulin (positive vs negative) 0.342 0.131-0.898 0.029" 0.247 0.092-0.664 0.006"

" P<0.05
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% 3 fcalreticulinRiXFIDLBCLEH K EFEHITH BT
Tab. 3 Stratified analysis for calreticulin expression and DLBCL

patients’ survival

Variable HR (95% CI) P value
Agelyear
<60 37.736 (0.006-240 514.358) 0.417
>60 3.163 (1.186-8.437) 0.021°
GCB subtype
Yes 7.460 (0.963-57.809) 0.054
No 1.771 (0.577-5.434) 0.318
Ann Arbor stage
-1 28.583 (0.001-1 005 821.243) 0.530
IIr-1v 3.456 (1.296-9.215) 0.013"
IPI score
0-2 2.439 (0.300-19.832) 0.404
3-5 4.188 (1.407-12.468) 0.010"
"t P<0.05
300

DLBCL & H  1l 5 B & 1697 I Z ik
WU T IR R EGE, EAA 29 1/30 B R
FET 25 & 1, w25 i HAR 2 THL
il B A AN B . FERS U B AR, AR R
DLBCLTH5 1 R 2 A Bl X A [ 8 25 il e o L
HE XS EGYT . BaTAmR RV, &k
HEMYC, BCL-2F1 (5% ) BCL-63 [ HHE ) DHL/
THLHUS 325, AEIGIK LG TARRIT TR,
He A AE 2~ 184 H VT MYCIER & fir
TYER8q24 I, KWLk —H A K2 IE
(LN . IEW R R MYCE AR EH AA
B IER A TR Sy, HE T REE i
GRAR | FEPRYT R NG AR ) A S B A A2 9
P Rk, AN R AL T e R A
i K T RV AR I B R B L L 2T
WFFEUESE, FER 2 8 fhiai i, KAEMYCER
HAFMDLBCLE FIGIT N 22, 5 Bk Kkt
J ROl Mgk — B RS Rk
MYC., BCL-2FHERXUAT i bk U7 £ 3 Pl 25 3

LR RBCL-2FHE . BCL-2H 11 50
SR, Ty aik18q21 b, FifdHiAT HE A,
AT A T, KAk (145 18)
(q32; q21) Hififa, &SBBCL-25IGHKEN
filtG, BCL-2EE M makik, CHBCL-27E
LR P R R, HH S
HWF5E 'Y KB, DLBCLIEH h, MYCHP S
PR E R 14%, BCL-23E N B & A R4 N
21%, MBCL-6X:MN Z i KR 2N31%, A4
FEPMYC, BCL-2FIBCL-63 K 5 o % H= 453 51|
H8.4% ., 8.4%M25.2% , WEAKT SCHRARE (K
Vo, ATHe S AR HLIX 22 55 ROFEAR A G
Calreticulinyg & JEIRSF | il 775 T I FL3)
WA I PN o X S A A B, Bl AT OR
WP IBEHTRA , & Plcalreticulinfy 4E ¥ T REAS
PR BRAE P Wi, T2 v S 2 5 I8 7 4 i 0
T WL B YA Y A 22 A B R 2
AR ZEEER Y . B & Mcalreticulin
FEAE T BRIERE LAY BTG MY v, E 85040
TEH L BT S A i . BT & P calreticulinde
ZMORYEME TR R R, H S MIERZE .
Wk Z5 78 S5 IR A OC . TEIB R T8 B
calreticulin LUK i MEK/ERK G 1% 119 75 2 I 18 i
RN AIETE . TR AR LR
B 2 i calreticulin 2 35 5509 55 41 41 B I 1
fin >0, Calreticulini i 3 3 #75 STATS A %
i B IR A0 LR (R 7% SR 22 2 . TEIBE b
PR - He 95 v calreticulin iy 26 35 5 U A BT B4
calreticuling@ ik it T & AT 410 ] B 4 e Y A 5
TR RE T, T H: g e 3k AT G g 2 A 1Y) 3T B AN
#HRe N L FESE A T calreticulin & B Kk,
Ty 2R 3 I H 3R A W R R v RN A A AR
f DX R A A L e R i R S
calreticulin it Htn 8 ok ik 27 2 A 57 2 1 S AL .
BT B Bk, UlBkcalreticulini #2355, NK/
T 44 948 U4 22 40 A 1 185 7 B A= 22 e g 52 B
$E7R calreticulin e a3 41 i3 58 Je = 28 b HAT H
FEM, ARG R, T0%~84%1 B ik
SE I ( myeloproliferative neoplasm, MPN )
HBFE A calreticulin kLN RAE . H.calreticulin: [N
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RAF G JAK2FMPLAR S ZAR HHER 1Y o TAEHAD
HEFR MR, A ZAMERE R H e . 2R i
B AR SR R SRR R D calreticulinE R
KA . AHcalreticulint [N K45 S calreticulinis; 615
Z RIS AT it — 2T
AW H 143 HDLBCLIE# 1, calreticulin
PR R A A 9241, FHMEHIK3H64.3%, Kaplan-
Meier A& fEpi 2k 7~ , calreticulinfH P Ik
BAE b A A7 01 ('=5.285, P=0.022) .
I I Hans v 4 i f DLBCL R 4 73 GCBHY I
non-GCBMI J5 & B, ¥EGCBW.#IAT, calreticulin
PHPER BB AR REBEFOSE &4 M
(P=0.023) , [MfFnon-GCB Al calreticulin
FHME IR B HOS H MRk B H 2R LGt
2E Y (P=0.307) , fEnon-GCBI Kt |
calreticulinPfH 5 B BB A fF 22 SR RS 1T
B T BE 5 non-GCBIE &I i J5 #: 254 &, non-
GCBEA I B iEBAN A (activated B
cell-like, ABC) Bl, ZIiI5ERxR, ABCHEIY
DLBCL 4 WGCBR B H Hil5 22 ™ . AW
FEIL R IL, MYCHEHEBHPETE calreticulin fH 441
JIT i LA e T B4R, i ABC K GCBARYAE
BCL-2. BCL-6, MYCEER P HEAE . 7558
BRI AL . B AR Sy AN AR, AT RE
calreticulinZ A fFnon-GCB1} #Y *%%ﬁ%#ﬁ
X, WELS LIRS, kTR
2R M Z R ZCOXIH T AL, FiEBRT
60% K calreticulingZ ik 252 DLBCL T J5 14 i 7
fEk AR (P<0.05) , 20 EM, FEFEBK
F60% (HR=3.163, 95% CI. 1.186~8.437) .
Ann Arbor/H N M~V ( HR=3.456, 95% CI.:
1.296~9.215) . IPI43%k3~5%r (HR=4.188, 95%
Cl: 1.407~12.468) [y E HcalreticulinfH PSR
L /RDLBCLE EF W G 2, #E/8calreticulin
F %A HDLBCLIYA RIS A K. 25 EFrik,
DLBCqucalreticulinBE[ PEFR IR B R
fiE 55 i g 200 B 34 5 S 1R 22 e 1 A oG,
calretlcullnEl’ﬂ%‘zﬂjXﬂLDLBCLﬁUﬁﬂZﬁ,\ﬁ#ﬂ?ﬁ}
NI

[%
[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

% X B
INATR, KZR T, Tk AE, 45, 201 54F v S i DX W e &
SAFET AT [ ] . PR, 2019, 28(1): 1-11.
SUN K X, ZHENG R S, ZHANG S W, et al. Report of cancer
incidence and mortality in different areas of China, 2015 [17.
China Cancer, 2019, 28(1): 1-11.
CAMPO E, SWERDLOW S H, HARRIS N L, et al. The 2008
WHO classification of lymphoid neoplasms and beyond: evolving
concepts and practical applications [ J ] . Blood, 2011, 117(19):
5019-5032.
FREBRET, JH Ao, w18 RO BN M R A r b (7] .
FEAEDEIR, 2013, 11(2): 130-134.
KANG S'Y, ZHOU L Q. The treatment progress of diffuse large
B—cell lymphoma [ J ] . Oncol Progress, 2013, 11(2): 130-134.
VAN DEN NESTE E, SCHMITZ N, MOUNIER N, et al.
Outcome of patients with relapsed diffuse large B—cell lymphoma
who fail second-line salvage regimens in the International
CORAL study [ J ] . Bone Marrow Transplant, 2016, 51(1): 51—
57.
ARBER D A, ORAZI A, HASSERJIAN R, et al. The 2016
revision to the World Health Organization classification of
myeloid neoplasms and acute leukemia [ J ] . Blood, 2016,
127(20): 2391-2405.
WO ZESTEBAMRKCR R (1] .
P - R EL9R, 2014, 23(10): 626-629.
HUANG Y. Research progress of double-hit B cell lymphoma
[J ] .Jleukemia Lymphoma, 2014, 23(10): 626-629.
MACLENNAN D H, RICE W J, GREEN N M. The mechanism
of Ca™ transport by sarco(endo)plasmic reticulum Ca**~ATPases
[ J].J Biol Chem, 1997, 272(46): 28815-28818.
GELEBART P, OPAS M, MICHALAK M. Calreticulin, a Ca™*—
binding chaperone of the endoplasmic reticulum [ J ] . Int J
Biochem Cell Biol, 2005, 37(2): 260-266.
MICHALAK M, GROENENDYK J, SZABO E, et al.
Calreticulin, a multi-process calcium—-buffering chaperone of
the endoplasmic reticulum [ J | . Biochem J, 2009, 417(3):
651-666.
CHEN C N, CHANG C C, SU T E, et al. Identification of
calreticulin as a prognosis marker and angiogenic regulator in
human gastric cancer [ ] | . Ann Surg Oncol, 2009, 16(2): 524
533.
LU Y C, CHEN C N, WANG B, et al. Changes in tumor growth
and metastatic capacities of J82 human bladder cancer cells
suppressed by down-regulation of calreticulin expression [ J ] .
Am ] Pathol, 2011, 179(3): 1425-1433.
SHI F, SHANG L, PAN B Q, et al. Calreticulin promotes
migration and invasion of esophageal cancer cells by
upregulating neuropilin—1 expression via STATSA [ J ] . Clin
Cancer Res, 2014, 20(23): 6153-6162.
WU Y, XU X, MA L, et al. Calreticulin regulates TGF-hetal -



354

BREE, & Calreticul infEREABBIBREEPRFIARIEHREN

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

induced epithelial-mesenchymal transition through modulating
Smad signaling and calcium signaling [ J | . Int J Biochem Cell
Biol, 2017, 90: 103-113.
ALAIYA A, ROBLICK U, EGEVAD L, et al. Polypeptide
expression in prostate hyperplasia and prostate adenocarcinoma
[J ] . Anal Cell Pathol, 2000, 21(1): 1-9.
LIU D, WU N, SUN H, et al. ABCG2 and NCF4 polymorphisms
are associated with clinical outcomes in diffuse large B—cell
lymphoma patients treated with R—-CHOP [J]. Oncotarget,
2017, 8(35): 58292-58303.
WIRTT, ERRE, T % COTPE EWA U HIE AT
ATk BRI RO (1] . SEHR 243K, 2018, 33(4):
340-343.
LUO Q F, TANG L J, WANG W. Efficacy of COTPE combined
with thalidomide in treatment of double—hit B—cell lymphoma
[ J ] .] Pract Oncol, 2018, 33(4): 340-343.
S, A b T RETER R EGR 2l BUS
Karyrite [J] . ARFRSEEIEAE, 2017, 23(2): 92-94,
104.
GUO B P, CEN H. New understanding of double strike
lymphoma: diagnosis, prognosis and treatment progress [y1.1
Internal Intensive Med, 2017, 23(2): 92-94, 104.
NGUYEN L, PAPENHAUSEN P, SHAO H. The role of c-MYC
in B—cell lymphomas: diagnostic and molecular aspects [ J ] .
Genes (Basel), 2017, 8(4): E116.
FENG X H, LIANG Y Y, LIANG M, et al. Direct interaction
of e=Mye with Smad2 and Smad3 to inhibit TGF-B-mediated
induction of the CDK inhibitor p15(Ink4B) [ J ] . Mol Cell,
2016, 63(6): 1089.
AKYUREK N, UNER A, BENEKLI M, et al. Prognostic
significance of MYC, BCL-2, and BCL-6 rearrangements
in patients with diffuse large B—cell lymphoma treated with
cyclophosphamide, doxorubicin, vincristine, and prednisone
plus rituximab [ J | . Cancer, 2012, 118(17): 4173-4183.
SCOTT D W, KING R L, STAIGER A M, et al. High—grade
B-cell lymphoma with MYC and BCL-2 and/or BCL-6
rearrangements with diffuse large B—cell lymphoma morphology
[J].Blood, 2018, 131(18): 2060-2064.
BARRANS S, CROUCH S, SMITH A, et al. Rearrangement of
MYC is associated with poor prognosis in patients with diffuse
large B—cell lymphoma treated in the era of rituximab [ J ] . ]
Clin Oncol, 2010, 28(20): 3360-3365.
COPIE-BERGMAN C, CUILLIERE-DARTIGUES P, BAIA
M, et al. MYC-IG rearrangements are negative predictors of
survival in DLBCL patients treated with immunochemotherapy:
a GELA/LYSA study [ J ] . Blood, 2015, 126(22): 2466-2474.
GREEN T M, YOUNG K H, VISCO C, et al.

[25]

[26]

[27]

[28]

[29]

[32]

Immunohistochemical double-hit score is a strong predictor of
outcome in patients with diffuse large B—cell lymphoma treated
with rituximab plus cyclophosphamide, doxorubicin, vineristine,
and prednisone [ J ] . J Clin Oncol, 2012, 30(28): 3460-3467.
HORN H, ZIEPERT M, BECHER C, et al. MYC status in
concert with BCL-2 and BCL-6 expression predicts outcome
in diffuse large B—cell lymphoma [ J ] . Blood, 2013, 121(12):
2253-2263.
DELBRIDGE A R, GRABOW S, STRASSER A, et al. Thirty
years of BCL-2: translating cell death discoveries into novel
cancer therapies [ J | . Nat Rev Cancer, 2016, 16(2): 99-109.
HORN H, ZIEPERT M, WARTENBERG M, et al. Different
biological risk factors in young poor—prognosis and elderly
patients with diffuse large B—cell lymphoma [ J | . Leukemia,
2015, 29(7): 1564-1570.
RAGHAVAN M, WIJEYESAKERE S J, PETERS L R, et al.
Calreticulin in the immune system: ins and outs [ J | . Trends
Immunol, 2013, 34(1): 13-21.
SHENG W, CHEN C, DONG M, et al. Overexpression of
calreticulin contributes to the development and progression of
pancreatic cancer [J].7cCell Physiol, 2014, 229(7): 887-897.
BRI, J7mel]. SHHTAR, 45, CDATRIES YU 1176
PEFUR AT RA LB ()] hEEEEZ,
2015, 22(17): 2574-2576, 2577.
CHEN Q F, FANG X M, HU X G, et al. The expression and
clinical significance of CD47 and calrecticulin in infiltrating
ductal breast carcinomas [ J ] . Chin J Prim Med Pharm, 2015,
22(17): 2574-2576, 2577.
VOUGAS K, GAITANAROU E, MARINOS E, et al. Two-
dimensional electrophoresis and immunohistochemical study of
calreticulin in colorectal adenocarcinoma and mirror biopsies
[J].JBUON, 2008, 13(1): 101-107.
KA, AMEMG, oA, 5. FaE DUBRES I & A Rikidnd
JHVEGF . MMP2/9R LM HISNKoMIfZZAE S [T ] .
[ S 2240, 2019, 27(2): 433-438.
ZHENG Y, ZHU X P, LI C T, et al. Silencing calreticulin
expression inhibits invasion ability of SNK6 cells in vitro via
down—regulating expression of VEGF and MMP2/9 [ J ] . J Exp
Hematol, 2019, 27(2): 433-438.
NANGALIA J, MASSIE C E, BAXTER E I, et al. Somatic CALR
mutations in myeloproliferative neoplasms with nonmutated
JAK2 [J ] . New Engl J Med, 2013, 369(25): 2391-2405.
PASQUALUCCI L, TRIFONOV V, FABBRI G, et al. Analysis
of the coding genome of diffuse large B—cell lymphoma [ J ] .
Nat Genet, 2011, 43(9): 830-837.

(Uiehi H Y. 2020-01-17 &[5l H]: 2020-04-10)



