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Abstract 
Peripheral T-cell lymphoma is a disease that includes multiple T-cell lymphoma subtypes. It is still unclear whether CD30 can 
be used as a new target molecule and classification standard for PTCL. Differences in the molecular characteristics of CD30-
positive PTCL and CD30-negative PTCL have rarely been reported. This study aimed to analyze the expression of BCL11b and 
CDKN2A in CD30-positive PTCL and CD30-negative PTCL, in order to guide the pathological classification, prognosis, and 
clinical treatment of PTCL. Immunohistochemical staining and quantitative reverse-transcription PCR (qRT-PCR) were performed 
on formalin-fixed paraffin-embedded tissue. Verification of BCL11b and CDKN2A expression in ALCL, PTCL-NOS, AITL and NK/
TCL. Based on immunohistochemical analysis, the expression level of BCL11b in the lymph node reactive hyperplasia control 
group was high at 85.0%, which was higher than 68.8% in CD30-positive PTCL and 44.1% in CD30-negative PTCL (P < .05, 
respectively). CDKN2A showed expression rates of 70.0% in the control group, 79.2% in CD30-positive PTCL and 79.4% in 
CD30-negative PTCL. qRT-PCR showed that the relative BCL11b mRNA expression levels in patients with PTCL were lower than 
those in the control group (0.694 vs 1.832, P = .045). Univariate analysis showed that international prognostic index score, CD30 
expression, and BCL11b expression were closely related to prognosis (P < .05, respectively). Multivariate Cox regression analysis 
revealed that high expression of BCL11b mRNA was an independent factor affecting prognosis (respectively, P < .05). Spearman 
correlation analysis indicated that BCL11b expression had a significant positive correlation with CD30 expression (P = .005). 
These results indicate that BCL11b may be involved in CD30 differentiation and PTCL prognosis. The detection and targeting of 
BCL11b and CD30 may provide new strategies for the treatment and classification of PTCL.

Abbreviations: AITL = angioimmunoblastic T-cell lymphoma, ALCL = anaplastic large cell lymphoma, BCL11b = B-cell CLL/
lymphoma 11b, BV = Brentuximab, CDKN2A = cyclin-dependent kinase inhibitor 2A, NK/TCL = NK/T-cell lymphoma, OS = 
overall survival, PTCL = Peripheral T-cell lymphoma, PTCL-NOS = Peripheral T-cell lymphoma- not otherwise specified, qRT-PCR 
= Quantitative reverse transcription-PCR.
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1. Introduction
Peripheral T-cell lymphoma (PTCL) are tumors originating 
from mature T lymphocytes, and account for 10% to 15% of 
non-Hodgkin lymphoma.[1] Patients with PTCL have worse prog-
noses than aggressive B-cell lymphoma patients.[2] Peripheral 
T-cell lymphoma- not otherwise specified (PTCL-NOS) accounts 
for a high proportion of all PTCL, but lacks clear diagnostic crite-
ria and treatment due to the heterogeneity of immunophenotype 
and unclear pathological characteristics. The overall survival (OS) 
and failure-free survival (FFS) of 10–15 years are only 10%.[3]

The standard “CHOP” (cyclophosphamide, adriamycin, 
vincristine, prednisone) therapy regimen is not ideal for most 
patients with PTCL, and the 5-year progression-free survival is 
only 13% to 36%,[2] and recurrence and inability to alleviate 
is still the main problem in the treatment. The median progres-
sion-free survival of recurrent/ refractory PTCL ranged from 
1.8 months to 4 months.[4] Three drugs(pralatrexate, romide-
psin, belinostat) approved by FDA for the treatment of PTCL 
lack effective biomarkers. Recently, a new antibody conjugate 
targeting CD30, Brentuximab (BV), has been applied to the 
treatment of anaplastic large cell lymphoma (ALCL) in PTCL. 
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The BV can reduce the tumor size of some patients and pro-
long the 5 year overall survival rate, showing an encouraging 
effect.[5]

CD30 is a member of the tumor necrosis factor receptor 
superfamily, which regulates lymphocyte proliferation and dif-
ferentiation. The expression of CD30 is limited in normal or 
inflammatory tissues. Whereas in lymphocytic proliferative dis-
eases, CD30 is mainly expressed by diseased lymphocytes in 
classical Hodgkin lymphoma, ALCL, and other PTCLs to vary-
ing degrees.[6] CD30 is a tumor marker and can also be used 
for auxiliary diagnosis of lymphoma subtypes, and is a valuable 
biomarker for precise lymphoma treatment. However, differ-
ences in the molecular characteristics of CD30-positive PTCL 
and CD30-negative PTCL have rarely been reported. Whether 
CD30 expression and signal pathway lead to cell cycle arrest, 
apoptosis and even proliferation of CD30 positive lymph prolif-
eration remains controversial.

Transcription factors are a class of protein molecules that 
bind to specific DNA sequences to ensure that target genes are 
expressed at a specific intensity in a specific time and space, and 
their expression changes are an important pathological basis for 
malignant tumors. However, with the deepening understanding 
of the role of transcription factors in diseases, these transcrip-
tion factors are considered promising therapeutic targets for 
various malignant tumors.

In recent studies, PTCL-NOS can be divided into GATA3 
and TBX21 subgroups according to gene expression profiles.[7] 
Heavican et al[8] found that the expression of B-cell CLL/lym-
phoma 11b (BCL11b) increased in the PTCL-TBX21 group 
with better prognosis, whereas in the PTCL-GATA3 group, 
cyclin-dependent kinase inhibitor 2A (CDKN2A) showed that 
gene deletion reduced mRNA expression.

BCL11b, also known as Rit1 and CTIP2, is a newly discov-
ered C2H2 transcription factor in the B-cell lymphoma/leuke-
mia gene family. It is located at 14q32.31 of the long arm of 
chromosome 14, and encodes a zinc finger protein expressed in 
T cells, but not in B cells. It is expressed in T cells, thymocytes, 
neurons, mitogen proteins, teeth, and other tissues.[9] BCL11b 
could inhibit cyclin - dependent kinase inhibitors, like p21/
Cip2/Waf1 and p57/Kip2.[10] In the thymus of animals lacking 
BCL11b, the development of CD4/CD8 double-negative cells is 
blocked. So, BCL11b is one of the genes necessary for T cell 
differentiation and survival.

CDKN2A is a negative regulator and tumor suppressor gene 
at the checkpoint of the cell cycle G1/S phase,[11] located on chro-
mosome 9p21. The CDKN2A protein encoded by CDKN2A 
(also known as P16INK4a) is a key negative regulator of cell 
cycle regulation. It inhibits phosphorylation of Rb and CDK7, 
inducing G1/S phase arrest, and inhibits RNA polymerase II car-
boxyl end and JNK1/3 kinase activity. In addition, abnormal 

expression of the CDKN2A gene can cause genomic instability. 
CDKN2A deletion is a common mutation in T-cell acute lym-
phoblastic leukemia.[12]

In this study, BCL11b and CDKN2A expression in CD30-
positive PTCL was studied via immunohistochemistry and 
RT-PCR, to explore the effect of transcription factors and cell 
cycle regulators involved in T cell proliferation and differenti-
ation on CD30 surface antigen expression, and the molecular 
relationship between CD30-positive PTCL and CD30-negative 
PTCL, in order to guide the pathological classification, progno-
sis, and clinical treatment of PTCL.

2. Materials and methods

2.1. Sample collection

We collected paraffin-embedded specimens of patients diagnosed 
with PTCL from January 2010 to June 2020 in the Department 
of Pathology, Shanxi Cancer Hospital, and obtained clinical fol-
low-up data from 82 patients. All patients agreed to be followed 
up for sampling. And all cases had complete clinical course 
records. Case inclusion criteria: All patients were primary dis-
ease, had no previous history of tumor, and had not received 
radiotherapy or chemotherapy before surgery. All cases were 
confirmed by immunohistochemistry: CD20, CD79a, CD3, 
CD5, CD4, CD8, CD21, CD23, BCL2, BCL6, CD10, CyclinD1, 
CXCL-13, EBER, C-myc, CD56, Granzyme B, ALK, Ki-67.

Among them, 48 cases were CD30-positive, including 
PTCL, 12 cases were peripheral T-cell lymphoma, not other-
wise specified (PTCL-NOS), 14 cases were angioimmunoblas-
tic T-cell lymphoma (AITL), 5 cases of NK/T-cell lymphoma 
(NK/TCL), and 17 cases were anaplastic large cell lymphoma 
(ALCL) (ALK + ALCL 8 cases, ALK-ALCL 9 cases). CD30-
negative PTCL 34 cases included PTCL-NOS in 21 cases, AITL 
in 9 cases, and NK/TCL in 4 cases. Follow-up time to death or 
end of follow-up. The selected patients were not treated with 
radiotherapy or chemotherapy before surgery. For patients 
with ALCL, most of them were treated with BV Vedotin after 
surgery. For the other patients with PTCL, most of them were 
treated with CHOP-E (Etoposide) regimen. Support therapy 
was used in a very small part. Another 20 cases of lymph node 
reactive hyperplasia were selected as controls. The use of mate-
rials and clinical information was approved by the Research 
Ethics Committee of Shanxi Cancer Hospital.

2.2. Immunohistochemistry

Immunohistochemical detection was performed on forma-
lin-fixed paraffin-embedded lymph node specimens using a 
Roche Benchmark®XT automatic staining machine (Roche, 

Figure 1.  BCL11b and CDKN2A expression was detected by immunohistochemistry. (A) BCL11b is negative in CD30-negative PTCL. (B) BCL11b is weakly 
positive in CD30-positive PTCL. (C) BCL11b is strongly expressed in lymph node reactive hyperplasia tissues. (D) CDKN2A is negatively expressed in PTCL. 
(E) CDKN2A is moderately positive in lymph node reactive hyperplasia. BCL11b = B-cell CLL/lymphoma 11b, CDKN2A = cyclin-dependent kinase inhibitor 2A.



3

Wang et al.  •  Medicine (2023) 102:46� www.md-journal.com

Switzerland). Rabbit anti-human BCL11b monoclonal anti-
body was purchased from Novus Biologicals (NB100-2600) 
according to 1: 1600 the configuration antibody working fluid. 
Rabbit anti-human CDKN2A monoclonal antibody was pur-
chased from Abcam (ab3642) and diluted 1: 80 dilution to con-
figure the antibody working fluid. Mouse anti-human CD30 
monoclonal antibody was purchased from Gene Technology 
Co., Ltd. (JCM182), which was used as the working fluid.

Positive BCL11b is located in the nucleus. Five high power 
fields were randomly selected for each case (× 400), accord-
ing to the percentage of positive cells and staining intensity 
score: the percentage of positive cells score: no positive cells 
or positive expression rate ≤19% for 0, 20% to 39% for 1, 
40% to 59% for 2, 60% to 79% for 3, 80% to 100% for 4. 
Dyeing intensity score: 0, colorless, 1 light yellow, 2 brown 
yellow; and 3, dark brown. The 2 values were multiplied as the 
final score. 0 to 3 points (−), 4–5 points (+), 6–7 points (+ +), 
and ≥ 8 points (+ + +). The positive expression rate was calcu-
lated.[13] CDKN2A protein was accumulated in the cytoplasm 
and nucleus, and immunohistochemical staining results were 

performed according to the interpretation standard of cyto-
plasmic/nuclear molecular: 0 (negative): the target cells were 
not stained, 1 + (weakly positive): ≤ 10% cytoplasm/nucleus 
showed different degrees of brown yellow particles., 2 + (posi-
tive): 10% to 30% of the cytoplasm/nucleus showed moderate 
staining, or ≤ 70% of the cytoplasm/nucleus showed weak or 
moderate staining, 3 + (strong positive): > 30% of the cyto-
plasm/nucleus showed strong positive staining, and > 70% of 
the cytoplasm/nucleus showed moderate positive staining.[14]

The positive expression of CD30 protein was localized in 
the membrane. The percentage of tumor cells with positive 
staining above moderate intensity was evaluated, and the pos-
itive expression of >15%[15] tumor cells was defined as CD30-
positive PTCL; otherwise, it was CD30-negative PTCL.

2.3. Isolation of total RNA and reverse transcription

Total RNA was extracted from formalin-fixed paraffin-embedded 
specimens using a total RNA extraction kit (AmoyDx, China) 
according to the manufacturer instructions. The first strand cDNA 

Table 1

Positive rates of BCL11b and CDKN2A in CD30 +/CD30-PTCL.

 

BCL11b positive rate CDKN2A positive rate

CD30-positive rate (%) CD30-negative rate (%) P value CD30-positive rate (%) CD30-negative rate (%) P value 

Total 68.8% 44.1% .026* 79.2% 79.4% .978
PTCL-NOS 83.3% 47.6% .043* 100.0% 71.4% .443
AITL 57.1% 33.3% .265 100.0% 100.0% /
NK/TCL 80.0% 50.0% .343 100.0% 75.0% .063
ALCL 64.7% / / 82.4% / /

AITL = angioimmunoblastic T-cell lymphoma, ALCL = anaplastic large cell lymphoma, BCL11b = B-cell CLL/lymphoma 11b, CDKN2A = cyclin-dependent kinase inhibitor 2A, NK/TCL = NK/T-cell 
lymphoma, PTCL-NOS = Peripheral T-cell lymphoma- not otherwise specified.

Table 2

Relationship between the expression of BCL11b and clinicopathological factors of PTCL.

Clinical characteristics Cases 

BCL11b protein expression BCL11b mRNA

- + P -value relative expression P value 

Age    .913  .791
<60
(46.27 + 13.79)

44 18 26  0.585  

≥60
(69.03 + 6.88)

38 16 22  0.746  

Sex    .794  .363
Male 52 21 31  0.746  
Female 30 13 17  0.359  
B symptom    .290 .243
Yes 33 16 17  0.818  
No 49 18 31  0.423  
LDH    .099  .298
High 37 19 18  0.847  
Normal 45 15 30  0.400  
Ann Arbor stage    .069  .501
I–II 26 7 19  0.807  
III–IV 56 27 29  0.464  
IPI    .260  .729
0–2 47 17 30  0.690  
3–4 35 17 18  0.697  
Pathological type    .793  .406
PTCL-NOS 33 13 20  0.480  
AITL 23 12 11  0.865  
NK/TCL 9 3 6  0.252  
ALK + ALCL 8 3 5  0.870  
ALK-ALCL 9 3 6  0.818  

AITL = angioimmunoblastic T-cell lymphoma, ALCL = anaplastic large cell lymphoma, BCL11b = B-cell CLL/lymphoma 11b, IPI = international prognostic index, LDH = layered double hydroxide, NK/TCL = 
NK/T-cell lymphoma, PTCL-NOS = Peripheral T-cell lymphoma- not otherwise specified.
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synthesis kit (Thermo Science TM Fermentas) was used to reverse 
transcribe RNA according to the manufacturer's instructions.

2.4. Quantitative reverse transcription-PCR (qRT-PCR)

To quantify the mRNA expression of BCL11b and CDKN2A, 
according to manufacturer instructions, real-time RT-PCR was 
performed in 20 μL reaction volume using Fast SYBR ® Green 
Master Mix (Applied Biosystems). All reactions were performed 
on a Step ONETM amplification system (Applied Biosystems), 
and the GAPDH gene was used as an endogenous control.

The primer sequences of BCL11b gene were as follows: 
forward 5’-TCCAGCTACATTTGCACAACA-3 and reverse 
5’-GCTCCAGGTAGATGCGGAAG-3’. CDKN2A gene primer 
sequence: forward 5’-CAAGATCACGCAAACCTCTG-3’ 
and reverse 5’-CGACCCTATACACGTTGAACTG-3’. 

The GAPDH sequence was as follows: forward 
5’-CTCACCGGATGCACCAATGTT-3’ and reverse 
5’-CGCGTTGCTCAATGTTCAT-3’. Thermal cycles of 40 
cycles (3 seconds) and 30 seconds (60 °C) were performed at 95 
°C and 60 °C, respectively. The initial denaturation step was 95 
°C for 20 seconds.

The gene expression value was normalized to the endogenous 
control GAPDH and calibrated to the sample with the lowest 
expression level. The relative quantification (RQ) was calculated 
using the 2 − ΔΔCt method proposed by Livak, RQ = 2 − ΔΔCt, 
(ΔΔCt = ΔCt − ΔCt control, where ΔCt = Ct target gene − CtGAPDH).

2.5. Statistical analysis

Statistical analysis was performed using SPSS 25.0. The posi-
tive expression rates of BCL11b and CDKN2A proteins were 

Figure 2.  Quantitative RT-PCR results showed that the relative expression of BCL11b mRNA in PTCL patients was lower than that in the control group (0.694 vs 
1.832, P = .045, Fig. 1A), and the relative expression of BCL11b mRNA in CD30-PTCL patients was lower than that in CD30 + PTCL patients (0.293 vs 0.984, 
P = .013, Fig. 1B). There was no significant difference in the relative expression of CDKN2A mRNA among patients with reactive proliferative lymph nodes, 
CD30 + PTCL and CD30- PTCL (1.113 vs 1.054 and 1.371 vs 0.988, P > .05, Fig. 1C and D). BCL11b = B-cell CLL/lymphoma 11b, CDKN2A = cyclin-depen-
dent kinase inhibitor 2A.
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compared between groups using the χ2 test, and the differences 
in mRNA levels were compared using the Mann–Whitney U 
test. The Spearman rank correlation coefficient was used to cal-
culate the correlation between the variables. The overall survival 
rate of PTCL was tested using the Kaplan–Meier method, and 
the difference was tested by log-rank (GraphPad Prism soft-
ware). Multivariate Cox proportional hazard regression analy-
sis was used to evaluate independent prognostic factors related 
to patient survival. Statistical significance was set at P < .05.

3. Results

3.1. Immunohistochemistry results

3.1.1. Expression of BCL11b.  In PTCL tissue, the positive 
rate of BCL11b protein was 58.5% (48/82, shown in Fig.  1). 
The BCL11b protein positivity rate was 85.0% (17/20) in 20 
cases of lymph node reactive hyperplasia, and the difference was 
statistically significant (χ2 = 4.871, P = .027). In CD30-positive 
PTCL tissue, the high expression rate of BCL11b was 68.8% 
(33/48), which was higher than 44.1% (15/34) in CD30-negative 
PTCL tissue (χ2 = 4.975, P = .026), shown in Table 1 and Figure 1.

3.1.2. Expression of CDKN2A.  In PTCL tissue, the positive 
rate of CDKN2A protein was 79.3% (65/82, shown in Fig. 1). 
In 20 cases of lymph node reactive hyperplasia tissue specimens, 
the positive rate of CDKN2A protein was 70.0% (14/20), and 
the difference was not statistically significant (P > .05). In CD30-
positive PTCL tissue, the positive expression rate of CDKN2A 
was 79.2% (38/48), which was not significantly different from 
79.4% (27/34) in CD30-negative PTCL tissue (P = .978), shown 
in Table 1 and Figure 1.

3.2. Relationship between the expression of BCL11b and 
clinicopathological factors of PTCL

There was no correlation between the expression of BCL11b 
protein and BCL11b mRNA and clinicopathological factors, 
and there was no difference in the expression of BCL11b protein 

and BCL11b mRNA in 4 different pathological types of PTCL, 
shown in Table 2.

3.3. Expression of BCL11b, CDKN2A by qRT-PCR

BCL11b mRNA and CDKN2A mRNA expression in reactive 
proliferative lymph nodes, CD30-positive PTCL, and CD30-
negative PTCL were compared, shown in Figure 2.

3.4. Survival analysis

As of June 2020, the median follow-up time of 82 patients 
was 19.63 months (from 0.13 months, 115.97 months). The 
Kaplan–Meier method was used for survival data analysis, and 
the log-rank test was used for survival curve plotting. BCL11b 
and CDKN2A mRNA were divided into high expression and 
low expression groups according to the median. We found that 
compared with CD30-negative PTCL, CD30-positive PTCL 
patients had a higher overall survival rate and better prognosis 
(P = .003). The median survival time of patients with an interna-
tional prognostic index score of 0 to 2 was 24.7 months, higher 
than 10.7 months of patients with an international prognostic 
index score of 3 to 4 (P = .014). The overall survival rate of 
PTCL patients with high BCL11b gene expression was signifi-
cantly higher than that of PTCL patients with low BCL11b gene 
expression (P = .002) (Fig. 3).

Cox regression analysis revealed that BCL11b mRNA 
expression was an independent prognostic factor (P = .005). 
In patients with high BCL11b mRNA expression, the risk of 
death was 59.6% lower than that in patients with low BCL11b 
mRNA expression, shown in Table 3.

3.5. Correlation study on the expression of BCL11b, 
CDKN2A, and CD30

Spearman correlation analysis showed that BCL11b expression 
was significantly positively correlated with CD30 expression 
(rs = 0.490, P = .005).

Figure 3.  Overall survival (OS) analysis for PTCL patients.
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4. Discussion
Peripheral T-cell lymphoma is a rare and highly heterogeneous 
group of tumor, originating from mature T cells. The molecular 
phenotype and pathogenesis of peripheral T-cell lymphoma remain 
unclear, and there is a lack of specific therapeutic targets and prog-
nostic markers. Studying the mechanism of PTCL at the molecu-
lar level helps find new molecular targets and find new treatment 
methods to reduce pain and prolong the survival time of patients.

In this study, PTCL samples were divided into 2 groups accord-
ing to the expression of CD30 protein in the clinicopathological 
data. The results showed that CD30-positive PTCL showed bet-
ter clinical results than CD30-negative PTCL, which was consis-
tent with the findings of Bisig,[16] suggesting that the expression 
of CD30 protein may divide PTCL into 2 different subgroups. In 
addition, the expression of BCL11b in PTCL and normal tissues, 
CD30-positive PTCL and CD30-negative PTCL were different, 
and BCL11b protein was an independent prognostic factor of the 
disease. Therefore, we speculated that BCL11b might be used to 
guide the classification and prognosis of PTCL.

However, there was no statistically significant difference in 
the expression of CDKN2A between PTCL and normal tissues 
and CD30-positive PTCL and CD30-negative PTCL, which 
was inconsistent with the conclusion of Maura,[17] who sug-
gested that the lack of CDKN2A is related to the poor prog-
nosis of PTCL-NOS. A possible reason is that the expression of 
CDKN2A is different in different pathological types of PTCL, 
and the interpretation of immunohistochemical results may lack 
relative objectivity, which needs further exploration.

Correlation analysis showed a positive correlation between 
BCL11b protein expression and CD30 expression, and there 
was no correlation between CDKN2A protein expression and 

CD30 expression. This result suggests that transcription fac-
tor BCL11b may affect CD30 expression, and BCL11b may be 
involved in CD30 signaling pathway, leading to abnormal cell 
cycle in lymph node proliferation. While the transcription factor 
CDKN2A involved in cell cycle G1/S phase regulation does not 
affect CD30 expression. It was found that[18] the expression of 
BCL11b was induced at the early stage of T cell differentiation 
in the human thymus. The up-regulation of BCL11b was closely 
related to the T-spectrum typing and the subsequent differentia-
tion into CD4 + CD8 + double-positive cells. Therefore, we can 
conclude that BCL11b may be involved in the differentiation of 
surface antigen CD30 during T cell development, and thus affect 
the classification and prognosis of PTCL.

Insufficient expression of BCL11b damages T cell typing and 
induces differentiation stagnation at the initial stage of human 
T cell differentiation. In Chiarle, R.,[19] CD30 overexpression 
resulted in losing CD4 + CD8 + thymocytes. Therefore, the 
effect of BCL11b on CD30 expression and whether BCL11b 
can be used as another therapeutic target for lymphoma may 
become a new research direction in the future.

Our study found that low expression of BCL11b in PTCL 
often indicates a poor prognosis. Compared with CD30-positive 
PTCL, CD30-negative PTCL with lower expression of BCL11b 
showed worse clinical prognosis, which may be related to 
MDM2. MDM2 is a negative regulator of the tumor suppres-
sor p53, which can inhibit p53 as a guardian of the genome to 
repair damaged DNA double strands, thereby damaging the sta-
bility and integrity of genes. Studies[20] have shown that BCL11b 
can inhibit the expression of MDM2 and activate p53 to com-
plete DNA repair when DNA damage occurs. Therefore, the 
expression of BCL11b and p53 is synergistic (shown in Fig. 4).

Table 3

Cox multivariate regression analysis of BCL11b expression and related factors.

Related factors B SE WALD P value HR 95%CI 

IPI 0.566 0.311 3.312 .069 1.762 0.957–3.243
BCL11b protein −0.519 0.318 2.668 .102 0.595 0.319–1.109
BCL11b mRNA −0.906 0.319 8.069 .005* 0.404 0.216–0.755
CD30 −0.167 0.320 0.271 .603 0.847 0.452–1.585
LDH −0.221 0.325 0.464 .496 1.247 0.660–2.357
SEX −0.040 0.315 0.016 .899 1.041 0.561–1.930

BCL11b = B-cell CLL/lymphoma 11b, IPI = international prognostic index, LDH = layered double hydroxide.

Figure 4.  In normal cell, BCL11b inhibit the expression of MDM2 and activate p53 to complete DNA repair when DNA damage occurs. In PTCL cell, decreased 
BCL11b expression leads to enhanced MDM2 function, which in turn inhibits p53 repair of DNA. BCL11b = B-cell CLL/lymphoma 11b.
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It can be inferred that the expression of BCL11b is downregu-
lated in PTCL, and the enhancement of MDM2 function causes 
a decrease in p53 expression and a decrease in cell cycle inhib-
itor and pro-apoptotic protein of p53 transcription. Therefore, 
we speculated that the decreased expression of BCL11b may 
promote the clinical malignant behavior of peripheral T-cell 
lymphoma through this mechanism.

In summary, we found that BCL11b protein is an indepen-
dent prognostic factor for PTCL, and BCL11b protein is highly 
correlated with CD30 expression, which further suggests that 
BCL11b and CD30 are involved in the progression and prog-
nosis of PTCL. However, our study is only limited to the verifi-
cation of protein and mRNA level, lacks the verification of cell 
experiments and in vitro experiments. and the relevant mech-
anism of BCL11b in PTCL still needs to be further explored. 
We speculate that enhanced expression of BCL11b carried out 
simultaneously with anti-CD30 targeted drugs, which may 
bring greater benefits to PTCL patients.
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