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Abstract: [ Objective] To investigate the expression and significance of phosphorylated receptor tyrosine kinase (p—
AXL)in diffuse large B cell lymphoma (DLBCL) , and the clinical value of its co—expression with BCL=2 and /or c-MYC
split gene.[ Methods] Totally 118 cases of DLBCL were collected in the First Affiliated Hospital of Sun Yat—sen University
from 2012 to 2017, and prepared as tissue array. p~AXL, ¢—=MYC and BCL-2 proteins were detected by immunohistochem-
istry, and ¢=MYC split gene was detected by FISH staining. [ Results] p—AXL protein was stained on tumor cells’ mem-
brane or in the cytoplasm of DLBCL cells. p—AXL was expressed more commonly in Non—GCB type than in GCB type. The
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expression of p—AXL was significantly correlated with the chemotherapy effect (P<0.01), and the expression of c—-MYC

split gene or BCL-2 protein separately (P<0.01). Co—expression of p—~AXL and ¢c-MYC, or BCL-2, or both of them was

significantly correlated with the Hans typing (P<0.01). The PFS of p—AXL positive patients was obviously lower than that

of p—AXL negative patients (P<0.05). The OS of p—AXL positive patients was also lower than that of the negative patients,

but the difference had no statistical significance (P>0.05). Univariate analysis showed that p—~AXL and male, p—AXL and

Non-GCB type, p—AXL and ¢=MYC co—expression, p—AXL and ¢c—=MYC and/or BCL-2 co—expression were the risk fac-
tors for PFS and OS in DLBCL patients (P<0.05). Multivariate analysis showed that p—~AXL positive in male (P<0.05) and
p—AXL/c-MYC co—expression (P<0.01) were independent risk factors for PFS and OS in DLBCL patients. [ Conclusions]
p—AXL protein is expressed in DLBCL, and its expression is significantly related to the expression of c-MYC and BCL-2.

p—AXL expression is associated with lower chemotherapy response rate, shorter progression—free survival and shorter over-

all survival. p~AXL/c—=MYC co—expression or p—AXL positive in male may be an independent prognostic factor for DLBCL

patients.
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Fig.1 Hans classification of 118 cases of DLBCL in this study

A-B: H&E stain, X400; C-D: the expression of p—AXL protein, X200; E-F: the expression of c=MYC protein, X200; G, H: the expression of BCL—
2 protein, X200. A, C, E, G: GCB group of DLBCL; B, D, F, H: Non-GCB group of DLBCL
E2 DLBCLKARFWMERBRANFIEFER
Fig.2 The morphology features of the two sub—styles in this group of DLBCL
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Tablel The relationship between the expression of P-AXL and the clinic—pathological features [n(%)]
(el e dherara et . The expression of p=AXL
positive negative X P

Total 118 52(44.1) 66(55.9)

Gender Male 65(55.1) 33(50.8) 32(49.2) 2.637 0.104
Female 53(44.9) 19(35.8) 34(64.2)

Age, years <60 73(61.9) 36(49.3) 37(50.7) 2.138 0.144
>60 45(38.1) 16(35.6) 29(64.4)

B symptoms Yes 32(27.1) 16(50.0) 16(50.0) 0.627 0.429
Non 86(72.9) 36(41.9) 50(58.1)

Primary site Lymph nodes 38(32.2) 18(47.4) 20(52.6) 0.248 0.619
Extra nodes 80(67.8) 34(42.5) 46(57.5)

LDH Increase 61(51.7) 29(47.5) 32(52.5) 0.226 0.635
Normal 33(28.0) 14(42.4) 19(57.6)

B2-MG Increase 31(26.3) 16(51.6) 15(48.4) 1.509 0.219
Normal 28(23.7) 10(35.7) 18(64.3)

Ann Arbor stage [-1 55(46.6) 19(34.5) 36(65.5) 3.790 0.052
M- 63(53.4) 33(52.4) 30(47.6)

IPI score 0~2 81(68.6) 36(44.4) 45(55.6) 0.015 0.903
3~5 37(31.4) 16(43.2) 21(56.8)

Chemotherapy relief CR/PR 71(60.2) 28(0.40) 43(0.60) 7.856 0.005
SD/PD 25(21.2) 18(69.2) 7(30.8)

Hans type Non-GCB 67(56.8) 38(73.1) 29(43.9) 10.062 0.002
GCB 51(43.2) 14(26.9) 37(56.1)

B symptoms are 2 or more symptoms of fever, weight loss, and night sweats. CR: complete response; PR: partial response; SD: stable dis-

ease; PD: progressive disease; LDH: lactic dehydrogenase; B2-MG: B2-microglobulin; IPI: international prognostic index; GCB: Germinal

center B—cell like; Non—GCB: Non—Germinal center B—cell like.
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Table 2 Relationship between the expression of P—
AXL and the expression of BCL-2 or c-MYC

[n,n(%)]
Relevant
frctone N  p-AXL' p-AXL ¥ P
Total 118 52(44.1) 66(55.9)
c-MYC" 47 34(65.4) 13(19.7) 10.766 0.000
c-MYC™ 71 18(34.6) 53(80.3)
BCL-2* 94  49(94.2) 45(68.2) 12.181 0.001
BCL-2 24 3(5.8) 21(31.8)
MYC gene” 11 5(10.0)  6(9.5)  0.007 0.932
MYC gene™ 102 45(90.0) 57(90.5)

¢—MYC: cellular-myelocytomatosis proto—oncogene ; BCL—

2: B—cell lymphoma-2; MYC: myelocytomatosis proto—oncogene
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%3 52fIDLBCL £ PFSHE T E Cox HIFLE R (1)
Table 3 Multivariate cox analysis of PFS in 52 patients with DLBCL (part 1)

Variable b S Wald y* HR HR 95% CI P
Gender 0.783 0.291 7.234 2.187 (1.237,3.869) 0.007
CI: confidence interval ; HR: hazard ratio
%4 52%|DLBCLZEOSHEEE Cox EA%R(2)
Table 4 Multivariate cox analysis of OS in 52 patients with DLBCL (part 2)
Variable b S Wald y* HR HR 95% CI P
Gender 0.804 0.333 5.812 2.234 (1.162,4.295) 0.016
CI: confidence interval ; HR : hazard ratio
g oy prionciid —r1Female or p-AXL1 1 Female or p-AXL-
P-ARLLY ~I"1Male and p-AXL+ ~I"1Male and p-AXL+
‘g o § o4 _é o I g
A i B C orr D

Progression-free survival (months) overall survival (months)

Progression free survival (months) overall survival (months)

A: DLBCL patients with positive p—AXL protein expression had shorter progression—free survival ; B: DLBCL patients with positive p—AXL protein ex-

pression had shorter overall survival; C: Male DLBCL patients with p—AXL protein positive expression had shorter progression—free survival; D: Male

DLBCL patients with p—AXL protein positive expression had shorter overall survival.
B3 EFHEDN

Fig.3 Survival curves of the patients
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A: DLBCL patients with p—AXL/c=MYC protein co—expression
had shorter progression—free survival; B: DLBCL patients with p—AXL/
¢=MYC protein co—expression had shorter overall survival.
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Fig.4 Survival curves of patients with co—expression of
p—AXL/c—MYC proteins
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Table5 Relationship between co—expression of P~ AXL/BCL—2/c—-MYC and the clinic—pathological features [n, n(%) ]

p—AXL'/c-MYC'/BCL-2"

Clinicopathological parameters N
Coexpression Non—-coexpression X P
CR/PR 71 14(50.0) 57(83.8) 11.780 0.001
Chemotherapy relief
SD/PD 25 14(50.0) 11(16.2)
Non-GCB 67 26(81.3) 41(47.7) 10.714 0.001
Hans type
GCB 51 6(18.7) 45(52.3)

CR: complete response; PR: partial response, SD: stable disease, PD: progressive disease, GCB: Germinal center B—cell like; Non—

GCB: Non—-Germinal center B—cell like

%6 p-AXL#0c-MYC 5 DLBCL £ PFS £ I & Cox [T T4 47
Table 6 Multiple cox analysis of PFS between P-AXL and the expression of c-MYC [n(%)]
Variable b S, Wald y* HR HR95% C1 P
p—AXL/c-MYC* 1.013 0.290 12.223 2.755 1.561~4.862 0.000

¢—MYC: cellular-myelocytomatosis proto—oncogene; CI: confidence interval; HR : hazard ratio

R7 p-AXL 5 c-MYC#/5 BCL-2 &Ml DLBCL £ OS 1 £ &£ Cox B35 47
Table 7 Multiplecox analysis of OS between P-AXL and the expression of c-MYC [n(%)]
Variable b S, Wald y* HR HR95% CI P
p—AXL'/e-MYC* 1.013 0.339 9.399 2.753 1.441~5.261 0.002

¢—MYC: cellular-myelocytomatosis proto—oncogene; CI: confidence interval; HR : hazard ratio
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AXLEE 1 FH M A 5 5 AU IAR R & 3Rk &
LRI i N e IO B 240 B IR A IS N R AR
Yrzebr i . AXL 8 KBTS 5 WM EAEK
J& , Gas6 J0IE 19 AXL BEAR 115 PR I8 41 i 119 1 B8
228" (B HFrE N4 o A& AXL 5 DLBCL
ZIRIM S R o AFSE & BIE ALY p-AXL 2
Al 7€ DLBCL " %3k |, FHPE % 44.1% (52/118) o p-
AXL 5 c-MYC % 1 . BCL-2 % [ %35 . & A 56
(P <0.01) ; 3 & Bl p~AXL 5 Hans 735 i} 25 4H 56
(P <0.01),BHPEF L 73.1%(38/52) 2y Non-GCB
A A, iR & B p-AXL 5 DLBCL £ 4 1Y 1k y7 2%
fiff B EAHE (P < 0.01) , BHE R3S 0 A7 92 i Rtk
FL TR o Kaplan Meier 4= 77 M1 £ 5347 27
p—AXL [ £ 35 1 PFS 2 H1 OS 2 B i AIG T [ 14 &
Ho Cox FRPHZR M p—AXL BH M 238 252 1
DLBCL 845 PFS 9 fa i R % (P < 0.05) , (H AN &5
Wi H 2 OSTE R I 2 (P> 0.05) . LU E45 R0 p-
AXLZ 5 T DLBCLWEA Kk, 5B E N7
fift 5 PFS 5t 5 PR A OC, I p-AXL 2R A 22
A PEAS DLBCL 835 U BB F8 A o

WEAL R B BCL-2 & 4 1 %35 & DLB-
CLABE TG A RS $8 5. BCL-2 2 1 FH Wi ik
72505 T B AN BB T AR AR, (5 IR 4 B A T 2
PE I IR LR 25 s (e B 48) 3 5 BCL-2 PH
XIAGTT 245 W 0 25 22, TR BCL-2 25 1 X%} DL-
BCL AR H EAFH RN RAZm ™ . BCL-2 fE A4
DLBCL " (1 BHME 3R 4 79.7%(90/118) , Hrp p—AXL/
BCL-2 2 [ 3L & 18 % hy 41.5% (49/118) , p—AXL/
BCL-2 4t 3R 1K H 1L y7 &2 fff K i F R FE AR (P <
0.01), % WF Non-GCB %! H HA WM L (P <
0.01). Cox HLIHZ4r#HrH /R, p-AXL/BCL-2 &
HFR IR FH B H PFS B EVEREL(P < 0.05) , (HX] &
HOS KW B (P >0.05), -MYC & H 5 F
MYCHEH Gy 7R J2: DLBCL M 3 By B B HUS 1545,
A4 DLBCL % 6] ' p-AXL 5 -MYC % 4 %3k B
H B FE M EE (P <0.01), 118 i A 34 4
(28.8% ) F71E p-AXL/c-MYC % 14k 363X H 5 Hans
SRR ML (P < 0.01) , Horpr 82.4%(28/34) Ay il
Ja B2 Non-GCB &L, IXA1, p—AXL/c-MYC & [
L3R IK DLBCL 35 M ALTT 22 i 56 i P AR (P <
0.01) ; Kaplan Meier 4= £7 1 £& .75 , p—~AXL/c-MYC
L F IR TR i 2 PR AR AR Y PRS B F1 OS R (P<
0.01). Cox ZHZ [BIH/MTIES T p-AXL/c-MYC

HAHERIBEDLBCL B F B EMARTSEHZE
c-MYC/BCL-2 #3315 5 DLBCL 1= 2814
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AXL/c-MYC , p-AXL/c-MYC/BCL-2 3t 3 ik #K &
DLBCL & # PFS Fl1 OS Y& I 3 (P < 0.05) , 3L5%
KLY PFS ZH1 0S R B L FAE I FRIR A (P <
0.05) . 4 k48 b5 & 2 518 ¥ (backward : LR)
1T Cox ZHAZE AT, 5 R B, HA p-AXL/
e-MYC IR R M B BUS &R (P < 0.01),
1M ¢=MYC/BCL-2 l p—AXL/ c-MYC/BCL-2 3: £ 3k
AR BTG RMSTER R (P> 0.05), FA15H7
LA R T RE R T 9l A T p-AXLAS &, iX —
A5 i 78 LA DLBCL 15 B 5% o R 9 % B3,
T p-AXL/c-MYC H: IR AT X 135 U5 2 S )
PR, 285 Cox Z2 W& FUAK IEIR 24 F 5 |, 5200
BUNA e~MYC/BCL-2 HFA AN A G5 L
AXL AT DL o 380 AKT (5538 Bk A 5 i
2 f0 1 S50 A P s 207 R R e 2
JiL e AXL 3 3 3K 5 38 48 3% AKT/B —catenin & [
S5, AT LA E I e-MYC B9 S . mRNA F
T KT, AT 5 350 3 0 SR B 8 2 AR i 24
T3 AT SCHRY i 8 ek AT 3 A R T 1 S T LA AR
i Gas6 43 , [ Ho 5 321K AXL 454, 1 o 7% Ras/
PI3K/AKT {55538 % , 240 L e-MYC 13t 323k
S TF 1] 811K 2 B35 HA TR G il 1 (ASST) A B,
T A B8 i 96 240 e v Jor 7 B ASS T, [R] B 38 22 B e
MYC (3 A W] DU B 38 AXL %35 . 25 BT
I, e=MYC I AXL Z [ A2 T AT R,
H AT REAFAE {5 o 0 A VA 1 B AL o FRATIHE
IAE DLBCL 40 Mu v, 2k 635 19 AXL A] fig i £ 3%
AKT s HoAb (5 538 1% c-MYC 7K, AXL fil c—
MY C [ [R]fad 26 25 AT e 5% DLBCL {2 280k , o b
T B FERARTT 25 25 3, DT A8 2 AR A A
RNRE, HAEA AL 20— 2 IR AR .
25 10% 19 DLBCL ] 46 I 21 MY C 5 {57 (15 [
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o, 113 AT S ZH 2R 1145 MY C BE S H 3
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14 36.4% (4/11) 5 11 15 MYC K& [H W 243 vh 9 (il 47
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