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[HE] By OFoehe s e X YHEE T 11(SRY -related HMG box 11, SOX11). Bt &3 5(paired box
domain 5, PAX5) ZEZE A1 % (mantle cell lymphoma, MCL ) £ 3 B2 2R bR A Ak, M e A T2 1B B9 26 2 Kl PR
B, FAE MA20124E1 H—20174E8 A iZWii 76 IMCL A E Ao X 42, I LAS6 65k i KB4 Itk B (diffuse large B
cell lymphoma, DLBCL) . 38413 i 34 [ 98 (follicular lymphoma, FL). 9% 3435 988 (burkitt's lymphoma, BL) & A Xt
M8, SR FASERT 22 f PCRAN G 4L AL 1K I AT BB i BRAL SR AR I SOX 11 . PAXSEERI FIEE 1A #2358 7KF, M HTMCLE
HIREZBRASOX T 1 5PAXSFRIB AR, IMCLAEE SOX 11 X PAXSHR (21K 1 A HIFAr M AKHE, F H 43 A ik
Fikdl, S HTSOX11 KPAXSHE HRBFIRRFHE XTSI R . R SOX11, PAXS mRNATEA[R)IK IR 21 854 rh
M TR RA G L (PH<0.01), ZEMCLEF A LURA PISOX11, PAXS mRNAZE = T H ALK LI 414L, PI L
%, MCLSBLI[H] 22 7 4543 L (P>0.05), 5 DLBCL ) FL[A] 22 548 S i1 X (P#5<0.01), EMCLE R FI4 SR 4%
FFSOX1 18 KK T3 % BRZL (P14<0.000 1), PAXSH 355X} FR4H 0] 22 R R4 1122 8 X (P>0.05); FTEMCLE#
S BRZH AR A SOXT 1 HIPAXSTEMRNAZK F-(=0.714, P<0.000 1)FI5E 17K F-(G=0.407, P=0.0 ) FFIEIEAHE R, Rk
MSOX11, PAXSERER IR HMCLAEF IR RFHEREAEAAIAA K, 858 TEMCLHSOX11HIPAXSRIARIEAAS, 1
MAISOX118{PAXSFRIAEMCLR & HilJ5 432 P VE A 3% .
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[ Abstract] Objective Investigate the expression of SRY-related HMG box 11 (SOX11) and paired box domain
5 (PAX5) in patients with mantle cell lymphoma (MCL) and analyze the relationship between them and their clinical
significance. Methods Seventy-six formalin-fixed paraffin-embedded (FFPE) samples of patients who were diagnosed
with MCL from January 2012 to August 2017 were collected. Fifty-six FFPE samples from patients with diffuse large B
cell lymphoma (DLBCL), thirty-eight FFPE samples from patients with follicular lymphoma (FL) and nine FFPE samples
from patients with Burkitt's lymphoma (BL) were used as control groups. Real-time quantitative PCR (qQRT-PCR) and
immunohistochemistry were used to detect the mRNA and protein expressions of SOX11 and PAX5. The association
between expressions of SOX11 and PAXS5 in patients with MCL was analyzed. On the basis of the median H score of
SOX11 and PAX5 protein expressions in patients with MCL, they were divided into high and low expression group, and
the relationship between the different groups and patients’ clinical characteristics and prognosis were analyzed. Results  The
different mRNA expression levels of SOX11 and PAX5 in different lymphoma tissues were statistically significant
(P<0.01). The mRNA expression levels of SOX11 and PAX5 in MCL group were higher than those of the control groups,
and the differences of those between MCL and DLBCL or FL were statistically significant (P<0.01). However, the
differences of those between MCL and BL were not significant (P>0.05). The expression level of SOX11 protein was also
higher than those of the control groups (P<0.000 1). However, there was no significant difference in PAX5 protein
expression level between the MCL group and the control group, nor the expression levels of SOX11 and PAX5 genes and
proteins among the control groups (P>0.05). By analyzing the samples from patients with MCL, we observed a positive
relevance between SOX11 and PAX5 both in mRNA expression level (r,=0.714, P<0.000 1) and protein expression level
(G=0.407, P=0.01). There was no difference in clinical characteristics and overall survival between the high and low
expression group. Conclusion In MCL, there was a positive relevance between the expressions of SOX11 and PAX5. The

expression of SOX11 or PAX5 alone has no significant effect on the prognostic stratification of MCL patients.
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TFTEL(11;14)(q13;932) o MCLEH R Ll bR AR T BRI
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MCLEH Al JAFBIFIEBLAE B., Forh R A7 35 561, R H
R-CHOPJy & (P Z H Wb, ABEENG . ZRIA K&
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CHOPHIR-DHAP (F 2 54T, M ZEAKML | BRI | I
HD AT R #5061, DLBCLIE#H B354, Lotk
2149, B WA IS 59 % (20~86% ), 1501 i35 5
A0 AR T2 & vy, 41 B S AR R TR A &
Wty FLERE B 1R 1861, Lo tE2061, 12 Wi P35 45144

SOX11

PAX5 Prognosis

544 (26~94% ); BLER# B LS, Lotk 1491, 12 Wit i {3 4R
6% (2~50% ), g R Z 4N L, AL 1H] A .
Xof IR A Tl 2H bR R A 2 SR R Ik L 4, 0ok
IR F I 2L, S, bk, AR SE
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(20184FEH 3745 ),
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Prikg A Y& Eabcam /A |, 1E B 2¢O W i e 1 [ 75 =
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1.3 XWAHE
1.3.1 F B %X K ZZFPCR (qRT-PCR) #MSOX11.
PAX5 mRNAZ A A ML L4110 um/EY)H 3 ~ 85K,
Fi RN A SR BURF SR HRNA, LM 66 H
RNAMY IR, —80 CARAT 4 FH o He i i st i i
RNAJK cDNA, i ff F-20 C. PCREIYFH T,
SOX11: I'}i#5'- CAGCGAGAAGATCCCGTTCA -3, T if
5" AGGGGTCCATTTTGGGCTTT -3'; PAX5: [-i}f#5'- GCC
ATGGTTGTGTCAGCAAA -3, Fif#5- TGGCGACCTTT
GGTTTGGAT -3 GAPDH: |-3i#5'- GTCTCCTCTGACTTC
AACAGCG -3', Fif#5'- ACCACCCTGTTGCTGTAG
CCAA -3, 51 ¥ iR A R 23 w5 i, PCRIZE AR
42 95 °C FZAEYE3 min, 95 °C 281105, 60 °C 1 k30s,
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2R H R BRI AR R A
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B, 400F5 HORHA MR . 28 B 40 B R L T Image ] 14 1Y
IHCH{F, 25 R B e R B A 4t AdE A
SR HTE . HiFsr= GERIEMEE 5 Hex3) + (FHEEA
A3 Hex2) + (5 BHPE B 43 Hex 1), ARG LA 9T, & XA
DAB W (& B, HAHIE < 100k 55 B4,
100 ~ 2004 BHAAE, > 200 4735 BHAE,
14 FitFEHE

ERSAHERELIX £ sFR, K5 B Mann-
Whitney UK 5, 5 IEAS 500 THE ORI T8 A 6 4505 4 43
{5z #E, R FMann-Whitney UGS (FZH ) 5 Kruskal-Wallis H
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PRI (24, & PEPORHH x5 Fisher B T 32 1k
SOX11HIPAX5 mRNAZSRAH SN 73H7 FH Spearman Bk A
Ko SOXIVFIPAXSH FIZRIASS FAH 7T Hl Goodman-
Kruskal Gammaftfl . A:7753#1 HKaplan-MeieriZ: (log-
rankf 50 FLER) o P< 0.05 M2 H ST L.

2 #R

2.1 SOX11.PAX57EEEREANIRAFRPIFRIE
317 W, SOX11. PAX5 mRNATEAN[a] ik [LyRd 2H 27

PrA R A 22 A Giit2¢ E L (P34 <0.001), MCLAE
FHHLRAHSOX11HPAX5 mRNA K K KEH 5T
DLBCL M FLE## (P<0.01), MCLHIBLEF 0] 2% 53 LS5 H
R X (P>0.05), HIR27] WL, AS[R] ik 98 20 SUbR A rf
SOX114E Rk 2= 7 A 41738 L (P<0.000 1), MCLE
HHLEFRA T SOX114E 1R B K F-Hy i T 34X B4
(P¥]<0.000 1), X BEZH [H] 2 5 o ge 1177 5 L ( P>0.05),
PAXS5HE [ # A EMCLAIXT 4L 0] 22 53 RG24 75 L
(P¥9>0.05),

%1 SOX11.PAX5 mRNATEAREikBEBALARAERMRE ( PRE(P,~P,) )
Table 1 Expressions of SOX11 and PAX5 mRNAs in patients with different types of lymphomas (median (P,;—P,;) )

mRNA MCL group (n=76) DLBCL group (n=56) FL group (n=38) BL group (n=9) P
SOX11 1.100 (0.410-2.023) 0.206 (0.032-0.841)" 0.181 (0.030-0.841)" 0.847 (0.052-1.577) <0.000 1
PAX5 0.176 (0.057-0.591) 0.053 (0‘018—0.322)* 0.054 (0.026—0.149)* 0.087 (0.048-1.416) 0.001

MCL: Mantle cell lymphoma; DLBCL: Diffuse large B cell lymphoma; FL: Follicular lymphoma; BL: Burkitt's lymphoma. *P<0.01, vs. MCL group

&2 SOX11.PAXSEAERFEMBBALREFHIRIA
Table 2 Expressions of SOX11 and PAX5 proteins in patients with different types of lymphoma

Protein Group n Negative/case (%) Low positive/case (%) Positive/case (%) High positive/case (%) P
SOX11 MCL 76 8 (10.5) 37 (48.7) 27 (35.5) 4(5.3) <0.000 1
DLBCL’ 56 55 (98.2) 1(1.8) 0(0) 0(0)
FL' 38 38 (100) 0(0) 0(0) 0(0)
BL' 9 8 (88.9) 1(11.1) 0 (0) 0 (0)
PAX5 MCL 76 5(6.6) 30 (39.5) 26 (34.2) 15(19.7) 0.17
DLBCL 56 7 (12.5) 18 (32.1) 26 (46.4) 5(8.9)
FL 38 1(2.6) 13 (34.2) 17 (44.7) 7 (18.4)
BL 9 2(22.2) 4(44.4) 3(33.3) 0(0)

MCL: Mantle cell lymphoma; DLBCL: Diffuse large B cell lymphoma; FL: Follicular lymphoma; BL: Burkitt's lymphoma. *P<0.01, vs. MCL group

2.2 MCLEZEREHRARAHSOX11FIPAXSFKIZHIE
X

PMCLE# SOX11, PAX5 mRNA 1k 25 il il #4
, WL FEMCLEARELL 2, SOX11HIPAX5 mRNA
FIRTETEIEA R (1,2 0.714, P< 0.000 1) . i Ab4%
R IR SOX11 K PAXSHE [ 7 Mg 2H 2 4 i v 387 43 T
A%, DLIEI2. MCLIE# . DLBCLE# | FLER# M BL
IR A ZUh SOX 118 [ R ALHIE 434371 47908 . 30.6.,
24.2J%31.8, PAX5E HH A HIES 4300 112.2, 118.4,

Percent/% 25

50 75
SOX11
PAX5 I I
1 SOX11,.PAX5 mRNAZEMCLEZ R IE

Fig 1 Expressions of SOX11 and PAX5 mRNAs in patients with mantle

cell lymphoma

141.6 276.1, MCLE % SOX11 FIPAX5HE A 2 5 W AFAE IE
HHHKFZR(G=0.407, P=0.01) .
2.3 MCLEEMEALASOX11.PAXSEARIESIRKEE
ERFEHIX R

ZERILEIB 3, Fd. WHESOX11 MPAXSH HFHR
IKHIHPESR 53 I MCLIE #4740 21, = T A HPE
HiE RN (3841)) , AR T A HIF 3 & AR A A
(385]) . LLERPHALIAFERS | M, i £1 8 (HB) . F4
Mi(WBC) . Ili/M(PLT) . FLER Z s (LDH) . CD531k |
PIga o TV | REARARAY | 38458 40 L AH O 19 A% 3 R K -
67435 . TG AN bk TR 1 s 19U i £ (MIPT) 45 i R
FHOE, YR A B 0] 22 A e it # 2 L (PH)> 0.05) . i
1R, 64 BIMCLER AT 3RS S DOk A Ar bt oA
RIMSOX11 M PAXSH [ = (R R IN AL ] 22 7 A e it 3
X (P> 0.05), [AIAFHEHESOX11HIPAX5 mRNAZE A
XFMCLE AT 320, oA & BP0 4 [R1AE I PRARAIE S 3
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Fig 2 Expressions of SOX11 and PAX5 proteins in tumor tissues from patients with mantle cell lymphoma. IHC x400

A-C: SOX11 high positive, positive, low positive, respectively; D—F: PAX5 high positive, positive, low positive, respectively
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Table 3 Relationship between SOX11 protein expression and clinical characteristics of patients with mantel cell lymphoma
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3 SOX11.PAX5%E AKX 5MCLEH 2 £ 77 A Kaplan-Meier /347
Fig 3 Kaplan-Meier analysis of SOX11 and PAX5 protein expressions and overall survival in patients with mantle cell lymphoma

Clinical characteristic SOX11"" (n=38) SOX11™" (n=38) P
Agelyr., X+s 62.5+10.4 59.4+10.9 0.216
Male/case (%) 30 (78.9) 31(81.6) 0.773
HB/(g/L), ¥+ 5 120+21.6 122425.1 0.746
WBC/10°L™, median (range) 7.61 (3.83-143.19) 6.67 (2.32-43.94) 0.260
PLT/10°L™, median (range) 153.0 (15.0-332.0) 132.5 (43.0-407.0) 0.543
(LDH>350 IU/L)/case (%) 6/25 (24.0) 2/21 (9.5) 0.260
CD5 (— or +)/case (%) 15 (39.5) 9(23.7) 0.139
(Ann Arbor stage Il or IV)/case (%) 17/21 (81.0) 20/23 (87.0) 0.693
Blastoid morphology/case (%) 8/38 (21.1) 8/34 (23.5) 0.801
Ki-67/%, median (P,—P,;) 25.0 (11.9-55.0) 22.5 (10.0-30.0) 0.492
7/31 (22.6) 0.716

MIPI™®/case (%)

9/34 (26.5)

HB: Hemoglobin; WBC: White blood cell; LDH:

Lactate dehydrogenase; MIPI: Mantle cell lymphoma international prognostic index
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Table 4 Relationship between PAX5 protein expression and clinical characteristics of patients with mantel cell lymphoma

Clinical characteristic PAX5"® (n=38) PAX5"™" (n=38) P

Agelyr.,X+s 59.7+10.0 62.2+11.3 0.317
Male/case (%) 33/38 (86.8) 28/38 (73.7) 0.150
HB/(g/L), X+ s 116+24.7 125+20.2 0.107
WBC/10°L™", median (range) 6.99 (2.32-143.19) 7.11 (2.97-38.23) 0.762
PLT/10°L"™', median (range) 137.0 (15.0-332.0) 134.5 (55.0-407.0) 0.968
(LDH>350 IU/L)/case (%) 6/25 (24.0) 2/21(9.5) 0.260
CD5 (— or +)/case (%) 11 (28.9) 13 (34.2) 0.622
(Ann Arbor stage Ill or IV)/case (%) 20/21 (95.2) 17/23 (73.9) 0.097
Blastoid morphology/case (%) 7136 (19.4) 9/36 (25.0) 0.571
Ki-67/%, median (P,,—P.,) 25.0 (13.8-55.0) 16.3 (10.0-40.0) 0.266
MIPI"™®/case (%) 8/34 (23.5) 8/31 (25.8) 0.831

HB: Hemoglobin; WBC: White blood cell; LDH: Lactate dehydrogenase; MIPI: Mantle cell lymphoma international prognostic index
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