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The Expression of p16 in Diffuse Large B-cell Lymphoma
and Its Prognostic Implications

Dong Hoon Kim, M.D., Jin Hee Sohn, M.D., Min Kyung Kim, M.D., Kyoung Bun Lee, M.D.,
Sung Hee Kang, M.D. and Seoung Wan Chae, M.D.

Department of Pathology, Kangbuk Samsung Hospital, Sungkyunkwan University College of Medicine, Seoul, Korea

Background: The molecular mechanisms that are responsible for the initiation and progression of diffuse
large B-cell lymphoma are largely unknown. pl6 is an inhibitor of cyclin-dependent kinase and its
inactivation by methylation has been reported as a major tumorigenic mechanism in malignant tumors.
The aim of this study was to analyze the correlation between the clinical data and the pl6 protein
expression in diffuse large B-cell lymphomas.

Methods: Tumor samples were obtained from 62 patients who were suffering with diffuse large B-cell
lymphoma. To investigate the role of pl6 in the pathogenesis and progression of diffuse large B-cell
lymphoma, 62 cases of diffuse large B-cell lymphoma were examined for their expression of pl6 via
performing immunohistochemistry. The correlation of the pl6 expression with the various clinico-
pathologic findings was also analyzed.

Results: pl6 was expressed in all the cases of reactive lymphoid hyperplasia (100%) and in 40 cases
(64.5%) out of the 62 cases of diffuse large B-cell lymphoma that we studied. The expression rate of
pl6 was 31.8% in the high risk group and 82.5% in the low risk group of diffuse large B-cell lymphoma.
The expression rate of pl6 in the fatal cases was 12.5%. For our results, the loss of a pl6 expression
in diffuse large B-cell lymphoma was noted, and especially in the high risk group (P=0.04).
Conclusion: The loss of pl6 appeared to be involved in the genesis or progression of diffuse large B-cell
lymphoma. In addition, the loss of the pl6 expression may play important roles for patients’ progression
into the high risk group and it may cause more mortality for those patients with diffuse large B-cell
lymphoma. Deranged expressions and loss of the pl6 expression may play an important role in the
pathogenesis of diffuse large B-cell lymphoma. (Korean J Hematol 2007;42:129-135.)

Key Words: Malignant lymphoma, Diffuse large B-cell lymphoma, p16

A r2007d 1€ 17, 4 12007 5€ 34 Correspondence to : Seoung Wan Chae, M.D.

<l r2007d 5 16Y Department of Pathology, Kangbuk Samsung Hospital, Sung-
Y o b . . -

RAAAL A, A T2 BE 108R1A] kyunkwan University College of Medicine

oho 5 7} EAlx] 1l
100-746, gtdristar o Ao ek FuadH 108, Pyeong-dong, Jongno-gu, Seoul 100-746, Korea

o] W
@ e Tel: +82-2-2001-2394, Fax: +82-2-2001-2398
Tel: 02-2001-2394, Fax: 02-2001-2398 E-mail: idavidkim@yahoo.co.kr

E-mail: idavidkim@yahoo.co.kr

129



130 Korean J Hematol Vol. 42, No. 2, June, 2007

d

| A EBEZZEL v 527
o gPoz AAAoRE HAA vF=27
30~40% F=E AA gt G A ot $-2
432%=, AT B]af Hl 57} D}ﬁ: =
A EBY ZZ L B

H— 0 1

ot

gxz OE o3t 2= 01x]1:r]- 7\75'-‘53
17 ¢, 28]a oo oA v
tota It A A o5 TF=
2 EFote] AlEst o ZH #73
Revised European-American Classification of
Lymphoid Neoplasms (REAL) EfFoA & o5& ¥ &
Ao g vy iy ZBd J_Z_OE %5}035}_2) 3 7Y
WHO E-50lA % o]¢h B3 /ld oz o5z Yk
o oA EBY 2 S AM e 53 ao
ol ol ¥} thas AAHR o} oFAE oF 0% A
el wea ol dF7h Bt BAtel
] et v 9 o T2 o Zat7] 93 o Alxqg_]
I+ © 2 = International Prognostic Index (IP)7} 1tt.”
A EZF719] G1-S¢F G2-M oldf ] 9l cyclins, cy-
clin 9&4 7]YA|(cyclin dependent kinases, CDK),
CDK dAAE& A2 DHsHA daso] glon o
g9 43 #&oto AEFIe] £H-o] o] Foizint.
M EF7] 2R ] o] o] PdFFe] T % 1Y
o Sl Fag J&L st 5ol oAl TFAA A
T¥ 1} 9tk CDK dAAE £% 3% CDKY CDK-cy-
clin B34 o} Agtslo] G1-S7]29] o] g S A 3},
CDK AAl= ofv|=it wido] wah INK4 2o}
CIP/KIP #2 FEE & ©] 5 INK4 Zo)] &3 A
gi plslNKélB’ p16INK4A, plglNKélc’ plglNK4Do‘| 9\}]\3111 Gl
719 24-3He B CDKE Ao tha v 58 og
23

M EF71E ploT} 22 cyclin dependent kinase & A|
QI AH(CDK inhibitor, CDKDl| ¢]&l] 24 ==, plo
AelA o7 CDK4%} cyclin D1 B34 A EE o
Algeh. pl6e] AAbs E2Fel| oM 2735t 7] =
gt} 5 pRb2 L&ﬂi #2]% E2F7} pl6 #1412
AALE gAstete] MEF71E AATOEH 0153
A 7] A QA Q%% b= B 4 A 9l
t}. pl6L 9p21 9o A3 CDK 4/69 A3gts}o]
CDKe| €] pRb ©le] 7]5-& B Eehe 98-S g}’
& 7= CDK A1 pl6e] mIRHI oAl 2B

. oE oo
(o

1

L

N
2 o

o 2

o

ZF9l 4 % A9 AN
@ nle g Al EBY 259 o
AE7} oW @ ABBA} dEA BEG
B O]’Mqi

ol i
hul _l_4
o
12
ot
o
_O‘L
=
ke

z |H
e,
1)
N
i
o
o
o
fri
=
l-'TJ
oX,
=
=

0 1;;1

o %& o
(Kl

=2
e
2
(i, =
NI
ol
=
ofN T
2 o
o
e
B
rh‘ mEL
O_|>_', ru
fuj 10
= hu
ol kI
folr o2t
o
&, & 1o of\
= o

=
o
i
rr
rE
olo
oX,
olN
i

SN
dlo
ox
o 2
BN
d
rlo
k)
>
o

ofN WL ot kroale fEO U

01N>._\\I_‘ﬂ1
%10“1
A
AU
o 0
W
(@)
oy °
22
L ox —
S
o
%Og“rﬂ
> 2
o= M
oA Y
ooz

=
0%
L}
e
A
o
1o
oY
Rl
e
2
ol
AL
o
=
o
e
o,

S
>
T,
2,
b o |y
=
a
=t
o
S
>
=<
5
a
3
)
nQ 2
o
it o)
IS
oo e
iy 2 =
LR
(o] =]
- -

0,

o

PN

)
[o
2

Hog
jg BChye¥
o> ()
>,

o
ofj
12
=
T

z 2
5
o
—
aQ
Ky
o
_
(@]
AL
o

A
2]
Foll 1083 WA 3 3 3% HO0 3083t

AAY. S
g oS Tris &9 (pH 7.6)° 1083 $3A1 7]t}
a9 oS AeE A (blocking serum)el] 1087F ZFH-8-4]

7 WS04 Wule] WS Aaetdrt Ui P
Z2lo]| pl6 (Neomarkers, Fremont, CA, USA)= 1:
10022 3] ste] 27 9o "Hojrmdd & 7087 A2
oAl REEAIZATE Tris &% (pH 7.6) 1023 4]
st F3A171 & o] A} 3FA (biotinylated anti-mouse
immunoglobulin antibody, Dako, San Francisco, CA,
USA)E "ojrme|m Ao 1287 wheA 7t o
Al Tris &F oA 1083F 5313 T Streptavidine-bi-
otin-peroxidase complex technique [UltraTek HRP (Anti-
Polyvalent), ScyTek, Logan, Utah, USA]E ©| &, 30&
7& A AT 2™ & Tris ¢35 dof] 108&3F WA 3]
, AEC (3-amino-9-ethyl carbazole, Dako) = WA A
v} @ngez BRed BAol Hi 34 SRS



o ¥o] 5~10M A= FAstAth sntEdde= 4
g £ 245kal permount® F Y kAT

3) International prognostic index (IPI): 7t IPI= ¥}
9] o], &4 LDH %, performance status, 9% H 7]
a8 9= 9] A7] AR o R ZA‘A AFEst
deh? B oo A= IPIo] W2 low/low-intermediate
risk group= A YA+ 2, high-intermediate/high risk
groups LA PTOE Hro] MG AT g

o Qg uE B gt 977128 Fa £l
i,
3BE U SHSE 24

1 Clul =l HES{O| EFQ: pl6% 7]
10% ©]’32] &+ Al ZellA] gl G
Aoz AYsdom, 10% vl 73
Sl eh 5o

2) EAEN M. =7 2] Windowsg SPSS ver-
sion 8.0 (SPSS Inc., Chicago, USA) Z 218 % o] &3}
o] Z} Ao W} Chi-square test$} one-way ANOVA
E A gsatt. 2 A3 Pvaluert 0.052T 2He A&
9¢ 9= Aoz BEFagdrh

Kaplan-Meier survival curvesS A3 3t] pl6e] 2d]
ot nR A ZBHZE $hxte] AE 7|3 Atol
o] AAAAE BT, Log-Rank testS Al&-3lo] £
A o) 28

2 u

1. 33 E4(Table 1, 2)

% 62d|9] FAAZAEL STHL A 14078 L o]
a, *£L 717ke] S4ae 767 E oAt A o T
EE VFoR AYTTL 404 (64.5%), 1Y T T
229 (35.5%) Atk gty tig A8 ol whet
&4 #e (269), F-EZH Fa(l6d), P E AET

(12¢]), XPA AZF@)oz FEETH Ann
Arbor 7] 2% 59 oA 17, 11d& 28 7], 12d &
3 7], 2600 = 4979 o1, 8o oA & HlolH Ad=E
el ®7] ol Brtsksth(Table 1). &% LDH &
b 2@ 68.2%, ABTAA 47.5%A T
I 7] AV S e ¥ &L 19 FAME 77.3%,
Aol A = 45.0% tH(Table 2). 2 5 o] 4]
2 WIAY T4 W4T A E o= gl
i, &5 CHOP 3} 8-S 4~83] (43t 63]) Wk
o 29T F 154 A AT e Welstaitt

DM EBRI IS0 p16 LB GIFIXIte Az 131

Table 1. Clinical data of 62 cases with diffuse large B-cell
lymphoma

Sex Male 30
Female 32
Age (yr) 33~94 (median, 59)

Clinical follow-up
duration (months)
Response to chemotherapy

5~140 (median, 76)

Complete remission 6 (41.9%)

Partial remission 6 (25.8%)

Stable disease 2 (19.4%)
Progressive disease 8 (12.9%)

Ann Arbor stage | 5 (8.1%)
Il 11 (17.7%)

11l 12 (19.4%)

\% 26 (41.9%)

Undetermined 8 (12.9%)

Table 2. Patient characteristics of high and low risk groups
according to the International Prognostic Index

High-risk group
(22 patients)

Low-risk group
(40 patients)

Age (yr) 44~94 33~85
Median 66 50
>60 years 13/22 (59.1%) 17/40 (42.5%)

LDH increase

Bone marrow
involvement

Stage ll/IV

15/22 (68.2%) 19/40 (47.5%)

9/22 (40.9%) 0/40 (0%)

17/22 (77.3%) 18/40 (45.0%)
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Fig. 1. (A, B) The microscopic morphology of diffuse large B-cell lymphoma. The tumor is composed of medium-sized to
large lymphoid cells with oval to round, vesicular nuclei with fine chromatin and membrane bound nucleoli (H&E stain, A:
x200, B: x400). (C, D) Immunostaining for p16 in low-risk group (C) and in the case of high-risk group (D) of diffuse large
B-cell lymphoma. p16 is strongly expressed in the nuclei of low-risk group (C), whereas high-risk group diffuse large B-cell

lymphoma cells are weakly expressed in the nuclei (D).

dol FolstAl A8k th(P=0.04)(Fig. 1).
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Fig. 2. Kaplan-Meier survival curve stratified according to
the extent of p16. When the expression of p16 is stratified
as 10% or more (n=40) and below 10% (n=22), the surviv-
al curve of p16 shows no significance.
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