
Contents lists available at ScienceDirect

Pathology - Research and Practice

journal homepage: www.elsevier.com/locate/prp

Expression and significance of CD47, PD1 and PDL1 in T-cell acute
lymphoblastic lymphoma/leukemia

Kun Yanga, Jing Xua, Qinghang Liub, Jing Lic, Yanfeng Xic,⁎

a Department of Pathology, Shanxi Medical University, Taiyuan, Shanxi Province, China
bDepartment of Thoracic Surgery, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan Province, China
c Department of Pathology, Shanxi Cancer Hospital, Taiyuan, Shanxi Province, China

A R T I C L E I N F O

Keywords:
Lymphoma
T-cell
Leukemia
PD1
PDL1
CD47

A B S T R A C T

Although dose intensification strategies achieve a favorable prognosis for pediatric patients of T-lmphoblastic
lymphoma/leukemia (T-LBL/ALL), numerous side effects have been followed. Molecular targeted therapies will
be needed to optimize the current treatment strategy for T-LBL/ALL. The aim of this study was to analyse
expression and significance of CD47, PD1 and PDL1 in. T-LBL/ALL. We performed immunohistochemistry
staining and real time fluorescence quantitative PCR (qRT-PCR) on FFPE tissues. Immunohistochemistry results
showed that the high expression rate of CD47 protein was 46.4% (26/56) and the positive expression rate of
PDL1 protein was 37.5% (21/56). PD1 expression was observed in tumor infiltrating lymphocytes in approxi-
mately 20% of T-LBL/ALL patients, but not expressed on tumor cells of T-LBL/ALL. And the results of qRT-PCR
showed that the relative expression levels of CD47, PDL1 and PD1 mRNA in 56 cases of T LBL/ALL were sig-
nificantly higher than those in control group (6.915 vs 4.050, 12.255 vs 2.575, 37.990 vs 3.615), and the
differences were all statistically significant (p all < 0.05). Univariate analysis showed that age, CD47 protein,
CD47 mRNA,PDL1 protein and PDL1 mRNA expression were closely correlated with prognosis (P all< 0.05). We
found that the overall one-year survival rates of patients with a high expression (≥M) of CD47 and PDL1 mRNA
were higher than in patients with low expression (<M). However, the overall one-year survival rate of patients
with a high expression (≥M) of CD47 and PDL1 protein were lower than in patients with low expression (<M).
And patients with ≤25 years old had a worse prognosis than with>25 years old. Multivariate Cox regression
analysis showed that the high expression of CD47 and PDL1 protein were independent prognostic factors (both
p < 0.05). In a word, PD1/PDL1 and CD47 may be involved in the disease progression and prognosis of T-LBL/
ALL, and detection and targeting of CD47 and PD1/PDL1 may provide a rational basis to for treatment of T-LBL/
ALL.

1. Introduction

T-lmphoblastic lymphoma (T-LBL) and T-Acute lymphoblastic leu-
kemia (T-ALL) are considered to represent different clinical presenta-
tions of the same disease [3]. T-lmphoblastic lymphoma/leukemia (T-
LBL/ALL), a malignant disorder of T lymphoid progenitor cells, is
common in children and adolescents. While dose intensification stra-
tegies have led to a favorable prognosis for pediatric patients, high-risk
pediatric patients and most adult patients have significantly worse
outcomes [5,23]. Furthermore, recurrent and resistant diseases are very
difficult to salvage. Therefore, it is extremely urgent to find new
treatment regimens based on targeted therapies.

The host prevents tumor formation by adaptive immunity and

innate immunity. CD47 (also called integrin-associated protein, IAP), a
50-kd cell surface glycoprotein, is a critical “don’t eat me” signal to the
innate immune system and inhibits phagocytosis by binding the in-
hibitory immunoreceptor, signal regulatory protein alpha (SIRPa) [21].
Whereas, Programmed death-ligand 1 (PD-L1) delivers a “don’t find
me” signal to the adaptive immune system by binding PD1 (pro-
grammed cell death protein 1), which is an inhibitor of T cells [4]. PD-
1/PD-L1, as immune checkpoints, as with CD47, play a role not only in
normal tissues but also in tumorous tissues.

In the tumor tissue, cancer cells could restrict immune killing
through a mechanism of immune evasion mediated by those genes
mentioned above, CD47, PD1 and PDL1.Interactions between CD47
expressed on cancer cells and SIRPa on macrophages, inhibit
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phagocytosis by macrophages and result in tumor immmune evasion.
Recent studies found that anti-CD47 antibodies were applied in leu-
kemia [21]. For example, Uno S found that the monoclonal antibody
against CD47 (mAb-MABL) expressed antitumor activity in mice im-
planted with CCRF-CEM (derived from T-ALL) and JOK-1 (B-CLL) cell
lines [20]. And Mark P. Chao also demonstrated that anti-CD47 anti-
body caused the apoptosis of ALL cells in vitro, and inhibited tumor
engraftment in vivo [5]. Of note, outcomes obtained from in vivo and in
vitro experiments maintain certain limitations, thus the clinical appli-
cation of anti-CD47 antibodies still requires verification of clinical
trials.

PD1/PDL1 was found to be more highly expressed on solid and
leukemia tumors compared to normal counterparts and to be an in-
dependent predictor of survival in some experiments [15,18,22]. At
present, various antibodies against PD1 and PD-L1 are in the preclinical
phase in diverse malignancies. And anti-PD1 antibodies have been ap-
proved for the treatment of relapsed and refractory HL in May 2016
[11]. However, to date, the expression of PD1/PDL1 in. T- LBL/ALL is
still rarely reported.

Our previous article published in the Chinese Journal of Leukemia
and Lymphoma have summarized the relationship between the expres-
sion of PD1 and PDL1 and clinicopathological factors [27]. Results
showed the expression of PDL1 protein was correlated with age, in-
ternational prognostic score (IPI), lactate dehydrogenase (LDH) level
and clinical symptoms (p all< 0.05). The relative expression of PDL1
mRNA was positively correlated with age (p < 0.05) and negatively
associated with LDH level and IPI score (p all< 0.05). Furthermore
statistical analysis showed that PD1 protein was related to KPS score,
and the expression of PD1 mRNA correlated with IPI score (P both<
0.05).

In this study, we analysed expression and significance of CD47, PD1
and PDL1 in. T-cell acute lymphoblastic leukemia/lymphoma by IHC
and qRT-PCR, and to explore the correlation between the expression of
CD47, PDL1 and PD1.

2. Materials and methods

2.1. Case samples

We collected 56 lymph nodes diagnosed with T-LBL/ALL in Shanxi
Cancer Hospital from 2003 to 2016. All cases were confirmed by im-
munohistochemistry: CD1a, CD3, εCD3, CD7, CD10, CD34, CD43,
CD45RO, CD99, TDT, CD20, CD23, MPO, Ki-67. Inadequate/in-
sufficient samples were excluded, and clinical follow-up information of
56 T-LBL/ALL cases were available. These cases were reclassified ac-
cording to the 2016 World Health Organization classification by ex-
perienced hematopathologists (authors J.L and YF.X) [3].And addi-
tional 20 reactive hyperplasia of lymph nodes were used as control. The
use of materials and clinical information was approved by the Research
Ethics Committee of Shanxi Cancer Hospital (code: 2016LL101).
Human tonsil and ovarian cancer were used as positive controls for
PDL1, PD1 and CD47 immunohistochemical markers, and no primary
antibody was used as a negative control.

2.2. Immunohistochemistry

Immunohistochemistry (IHC) was performed on formalin-fixed
paraffin-embedded (FFPE) lymph node specimens by using a Roche
BenchMark®XT autostainer (Roche, Switzerland). The antibodies were
used according to the manufacturer's instructions: anti-CD47 (the
monoclonal mouse anti-human antibody, 1:200, Abcam, UK); anti-PD1
antibody (mouse anti-PD1 monoclonal antibody) and anti-PDL1 anti-
body (the monoclonal rabbit anti-human antibody) were purchased
from Beijing Zhongshan Golden bridge biotechnology company in
China.

For PD1, PDL1 and CD47, the cell was considered positive if

membranous staining was observed with/without a variably strong
component of cytoplasmic staining in tumor cells and tumour-in-
filtrating immune cells. For PD1, staining in more than 5% of tumor
cells or tumour-infiltrating immune cells was assigned a positive score.
The PDL1 protein expression was considered positive if membranous
staining was observed in 5% or more of the lymphoma cells. Specimens
were scored as IHC 0, 1, 2, or 3,and 3+ >0% cells, 2+ >5% cells,
0–1+ <5% cells. 0–1+ was considered as negative, while
2–3+>10% cells was positive [10]. For CD47, intensity of staining
was categorized as 0 (no immunostaining), 1 (weak), 2 (moderate) and
3 (strong); the percentage of chromatosis cells as 0 (none), 1 (1–10%), 2
(11–50%), 3 (51–80%) and 4 (> 80%). Multiply these 2 numbers: 0–2
is considered (−); 3–4 (+); 5–8 (++); and 9–12 (+++). 0–1+ was
considered as low expression, while 2–3+ was high expression [1].
Each slide was independently assessed twice by J.L and YF.X in a
blinded fashion.

2.3. Isolation of total RNA and reverse transcription

Total RNA was extracted from FFPE specimens using the Total RNA
Extraction Kit (AmoyDx, China) according to the manufacturer's in-
structions. RNA was reverse transcribed using the RevertAid H Minus
First Strand cDNA Synthesis Kit (Thermo Scientific™ Fermentas), ac-
cording to the manufacturer's instructions.

2.4. Real time fluorescence quantitative PCR (qRT-PCR)

For quantitative measurements of the mRNA expression of PD1,
PDL1 and CD47 gene, real time RT-PCR was performed using the Fast
SYBR® Green Master Mix (Applied Biosystems) in a 20 μl reaction vo-
lume, according to the manufacturer's instructions. All reactions were
run in triplicate on Step One™ PCR amplifier (Applied Biosystems), and
GAPDH gene as endogenous control. The primer sequences for PD1
gene were: forward 5′ -CTC AGG GTG ACA GAG AGA AG-3′and reverse:
5′-GAC ACC AAC CAC CAG GGT TT-3′; Primers sequences for PDL1
gene were: forward 5′-TAT GGT GGT GCC GAC TAC AA-3′and reverse:
5′ -TGC TTG TCC AGA TGA CTT CG-3′; The primer sequences for CD47
gene were: forward 5′-GGCAAT GACGAAGGAGGTTA-3′and reverse: 5-
ATCCGGTGGTATGGATGAGA-3′; The primer sequences for GAPDH
gene were: forward 5′-GCA CCG TCA AGG CTG AGA AC-3′and re-
verse:5′-TGG TGA AGA CGC CAG TGG A -3′. A thermocycling program
was set for 40 cycles of 3 s at 95 °C, and 30 s at 60 °C with an initial
denaturation step at 95℃for 20 s. Gene expression values were nor-
malized to endogenous control GAPGH, and calibrated to sample with
the lowest expression. Relative quantification (RQ) of mRNA expression
was calculated by using the 2−ΔΔCt method described by Kenneth J.
Livak et al [16], RQ=2-ΔΔCt, (ΔΔCt= ΔCt sample – ΔCt calibrater,
whereΔCt=Ct target gene – Ct GAPDH).

2.5. Statistical analysis

Statistical analysis was performed using the Statistical Package for
the Social Sciences (SPSS) software 17.0, differences in mRNA levels
were compared using the Mann–Whitney U test. Correlations of vari-
ables were computed with the Spearman rank correlation coefficient.
The overall survival of T-ALL/LBL was examined by the Kaplan-Meier
method, while differences were examined by the log-rank test.
Multivariate Cox proportional hazard regression analysis was used to
evaluate independent prognostic factors associated with patient sur-
vival. P < 0.05 were considered statistically significant.

3. Results

The cohort of 56 T-LBL/ALL patients is amenable to analysis with a
median age of 22 years (range, 3–70 years) including 43 male and 13
female patients. According to the Ann Arbor staging system for
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Fig. 1. Representative immunohistochemical micrographs of CD47, PD1 and PDL1 expression in T-LBL/ALL Panels A–D show four levels of CD47 expression as
determined by grading criteria, where −∼+ is low expression of CD47 protein and ++∼+++ is high expression of CD47 protein. (A) :− of CD47 expression; (B)
:+ of CD47 expression; (C) :++ of CD47 expression; (D) :+++ of CD47 expression; (E): PDL1- tumor cells of T-LBL/ALL.(F) PDL1+ tumor cells of T-LBL/ALL. (G)
PD1 is mainly expressed in lymphoid nodule region of LH tissues(Arrow refers to PD1+immune cells). (H) Arrow refers to PD1+ tumor infiltrating immune cells.
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lymphoma, 9 patients were at stages I and II, and 47 patients were at
stages III and IV.

3.1. Expression of CD47, PDL1 and PD1

3.1.1. Expression of CD47, PDL1 and PD1 by IHC
In T-LBL/ALL tissues, the expression of the CD47 protein was mainly

found in the cell membrane. The high expression rate of CD47 in the
experimental group was 46.4% (26/56), which was significantly higher
than in the control group, 15% (3/20) (p=0.027). PDL1 stainning was
observed on tumor cells in the T-LBL/ALL tissues and on activated
lymphocytes in the reactive lymph nodes. The positive expression rate
of PDL1 in the T-LBL/ALL tissues was 37.5% (21/56), which was sig-
nificant compared with 10% (2/20) in the control group (p= 0.044).
PD1 stainning was not detected on tumor cells, however, was mainly
expressed in tumor infiltrating lymphocytes in the T-LBL/ALL tissues. In
control group, PD1 was found on activated lymphocytes. The positive
expression rate of PD1 in the T-LBL/ALL tissues were 17.9% (10/56),
which was significantly lower than in the control group, 90%(18/20)
(P < 0.001) (Fig. 1).

3.1.2. Expression of CD47, PDL1 and PD1 by qRT-PCR
Comparing the expression of CD47, PDL1 and PD1 in. T-LBL/ALL

tissues versus in reactive lymph nodes, the differences were statistically
significant (P all< 0.05) (Fig.2).

3.2. Relationship between the expression of CD47 and clinicopathological
factors of T-LBL/ALL

Table1 summarizes the relationship between the expression of CD47
and clinicopathological factors of the 56 patients with T-LBL/ALL. The
high expression rate of CD47 protein in patients with ≤25 years old
was 61.9% (19/31), which was significantly higher than that in patients
with> 25 years old, 28% (7/25) (p= 0.013). And the relative ex-
pression of CD47 mRNA was correlated with age (p < 0.05). Never-
theless, there was no correlationship between the expression of CD47
protein and CD47 mRNA and other listed clinicopathological factors (p
all> 0.05).

3.3. Survival analysis

As of December 2016, the median follow-up time for the 56 patients
was 11.36 months (ranged from 0.57 to 80.01 months). A Kaplan-Meier
method and Log-rank test were performed to analyze survival data and
plot survival curves. Regarding the median as a cutoff value, the gene of
CD47, PDL1 and PD1 were divided into high and low expression of two
groups respectively. We found that the overall one-year survival rates of
patients with a high expression (≥M) of CD47 and PDL1 mRNA were

higher than in patients with low expression (<M), 62.2% vs 57.1%,
63.5% vs 26.7%, respectively (p all< 0.05), see Fig. 3. There was no
statistically significant difference between low and high PD1 mRNA
expression (p=0.958, Fig. 3). However, the overall one-year survival
rate of patients with a high/positive expression (≥M) of CD47 and
PDL1 protein were lower than in patients with low/negative expression
(<M), (57.4% vs 60%,27.8% vs 54.3%,p all< 0.05). And results
showed that the overall 1-year survival rate in patients with ≤25 years
old was 29.0%, but was 66.9% for patients with>25 years old,
(p= 0.001, Fig. 3). No significant differences were found between the
other clinical factors and the prognosis.

Cox’s regression analysis revealed that the high expression of CD47
and PDL1 protein were independent prognostic factors (p < 0.05), see
Table 2.

Fig. 2. The results of qRT-PCR showed that the relative expression levels of CD47, PD L1 and PD1 mRNA in 56 cases of T LBL/ALL were significantly higher than
those in control group (6.915 vs 4.050, 12.255 vs 2.575, 37.990 vs 3.615), and the differences were all statistically significant (p all< 0.05).

Table 1
Relationship between the expression of CD47 and clinicopathological factors of
T-LBL/ALL.

Characteristics Cases CD47 protein expression CD47 mRNA

high low p-value relative
expression

p-value

Sex 0.33 0.174
Male 43 22 21 7.460 (4.960, 16.910)
female 13 4 9 4.260 (2.735, 14.340)

Age 0.013 0.001
≤25 31 19 12 5.060 (3.010, 7.570)
> 25 25 7 18 10.930 (6.750, 24.675)

Ann Arbor stage 0.621 0.867
I–II 9 3 6 8.540 (3.270, 12.665)
III–IV 47 23 24 6.630 (3.660, 18.380)

Serum LDH(U/L) 0.197 0.09
≤250 31 12 19 7.620 (5.060, 16.910)
> 250 25 14 11 5.310 (2.615, 14.840)

IPI 0.505 0.08
0-2 37 16 21 7.620 (4.185, 19.770)
3–4 19 10 9 5.310 (2.220, 8.690)

KPS score 0.952 0.905
< 80 11 5 6 7.315 (2.093, 19.940)
≥80 45 20 25 6.750 (3.773, 13.348)

Mediastinum
widened

0.361 0.191

No 23 9 14 7.620 (5.310, 19.430)
Yes 33 17 16 5.700 (2.292, 15.715)

Bone marrow
infiltration

0.338 0.521

No 20 11 9 6.580 (3.198, 11.208)
Yes 36 15 21 6.195 (4.148, 19.168)

Clinical
symptoms

0.224 0.369

No 34 18 16 5.580 (2.966, 13.503)
Yes 22 8 14 8.130 (4.853, 17.278)
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3.4. Correlation between CD47, PDL1 and PD1 expression

There was a positive correlation between CD47 mRNA, and PDL1
mRNA, and similarly, PDL1 mRNA and PD1 mRNA were also positively
correlated (rs= 0.540, P < 0.001; rs= 0.727, P < 0.001, respec-
tively, see Fig. 4B,C). No correlation was found between CD47 and PD1
mRNA (rs= 0.193, p=0.153, see Fig. 4A). Furthermore, There were
no correlation between CD47 protein (or PDL1)and PD1 protein, the
same as between PDL1 and CD47 protein. Finally, we did not find
statistically significant differences in the three paired combinations,
CD47 protein- mRNA, PDL1 protein- mRNA and PD1 protein – mRNA
(rs=−0.215, p=0.112; rs=−0.037, p= 0.787; rs=−0.187,
p=0.169, respectively).

Fig. 3. Overall survival (OS) analysis for T-LBL/ALL patients.

Table 2
Cox multivariate regression analysis of CD47, PDL1 and PD1 expression and
related factors.

Related factors B SE Wald P value HR 95%CI

Sex 0.631 0.354 3.178 0.075 1.88 0.939–3.761
Age −0.171 0.462 0,137 0.711 0.843 0.341–2.083
CD47 protein 0.83 0.361 5.283 0.022 2.293 1.130–4.655
CD47 mRNA −0.623 0.406 2.351 0.125 0.536 0.242–1.189
PD-L1 protein 0.752 0.36 4.375 0.036 2.122 1.049–4.296
PD-L1 mRNA −0.342 0.481 0.507 0.476 0.71 0.277–1.821
PD-1 protein −0.734 0.546 1.805 0.179 0.48 0.165–1.400
PD-1 mRNA 0.286 0.383 0.56 0.454 1.332 0.629–2.821
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4. Discussion

In this study, we explored the expression and clinical significance of
CD47, PDL1 and PD1 in. T lymphoblastic lymphoma, and demonstrated
that CD47 protein and PDL1 protein are independent prognostic factors
of the disease. We observed the relationship between the three factors
and the clinicopathological factors of the disease from two aspects of
protein level and gene expression, which will provide a basis for the
future diagnosis and treatment of the disease.

Our study found that the high expression rate of CD47 protein ac-
counts for about half of all T-LBL tissues, and indicated a poor prog-
nosis. This ratio is consistent with the expression of Wenhua Fu [8] in
melanoma, but higher than that of Serena Galli [9] in AML tissues.
Many studies have shown that CD47 protein could be highly expressed
in a variety of cancers [2,17], in which unfavourable prognosis was also
been observed. And this poor prognosis is mainly related to the immune
escape of the tumor caused by the combination of the CD47 expressed
on tumor cells and SIRPa on macrophages. The probable reason is that
high expression of CD47 on the surface of tumor cells will give pha-
gocytic cells a "don't eat me" signal, so that these tumor cells are pro-
tected from the phagocytosis of phagocytic cells, further promoting the
occurrence and development of tumors. In addition, we found that the
expression of CD47 mRNA in T-LBL/ALL patients was higher than that
in the counterpart, which was consistent with the high protein ex-
pression we observed. And Stephanie C. Casey et al [4] found that the
expression of CD47 mRNA and protein levels could be regulated by
MYC gene, MYC Genes can bind to the promoter region of the CD47
gene sequence to regulate the expression of CD47 genes and proteins.
However, the correlation between CD47 mRNA and protein expression
was not observed in our experiment, which may have a certain re-
lationship with our sample size, and we still need to further expand the
sample to verify.

The mechanisms leading to tumor immune escape also include the
PD1/PDL1 signaling pathway, which is primarily a negative regulatory
process of T cell activation mediated by the binding of PDL1 on the
surface of tumor cells to PD1 on the surface of tumor-infiltrating im-
mune cells. Our study found that PDL1 protein and mRNA levels in
tumor tissue increased, and the positive expression of PDL1 protein in
T-LBL disease prompted a poor prognosis. Currently, studies found that
the overexpression of PDL1 protein was a poor prognostic indicator in a
variety of lymphomas [15,18,22], however, studies have also shown
that high expression of PDL1 protein suggests a good prognosis [12,14].
For this issue, Lorenzo Falchi1 [7] gave explanations: 1. Different cut-
off values for the positive expression of PD-L1, or the application of
different antibodies Clones ; 2. Intrinsic variability of PD-L1 expression
in different tumor sites or different regions of the same tumor sam-
ple.And in this study, 5% tumor cells were selected as the cut-off value
for PDL1 protein interpretation, which was consistent with the criteria
of Herbst RS [10] and Topalian SL [24].

In addition, our results showed that PD1 protein was not expressed
in tumor cells of T-LBL/ALL, however, mainly in a small number of

tumor infiltrating immune cells, which is consistent with the results of
Dorfman.DM [6]. In their experiments, PD1 is not expressed in T-LBL/
ALL and a series of other lymphoma tumor cells but is a new prognosis
in immunoblastic lymphoma index. Also, the expression rate of PD1 +
tumor infiltrating immune cells was only 11%–20% in other lymphoma
tissues [13,19], which was consistent with the low expression of PD1
protein in experimental infiltrating immune cells in our study. In view
of the evaluation criteria of PD1 protein, although 20% tumor in-
filtrating immune cells are selected as cut-off values in the Hodgkin
lymphoma tissue, we refer to the NK/T cell lymphoma experiment with
Jo JC [12], which is similar to this study. It is considered that the se-
lection of 5% criteria is of greater reference significance. However, PD1
mRNA was highly expressed in T-LBL/ALL group, which might be re-
lated to post-transcriptional regulation mechanism, and there was likely
to be degradation of the protein. Furthermore, Zhang G [26] found that
MIR-4717 could regulate the expression of PD1 gene at translational
level. Transfection of MIR-4717 mimics into lymphocytes had no effect
on the expression of PD1 mRNA but significantly inhibited the ex-
pression of PD1 protein on lymphocytes. Some studies have also shown
that the low expression of PD1 protein in the tumor microenvironment
may be related to the depletion of T cells, and PD1/PDL1 pathway may
be involved in [13]. And various antibodies against PD1 and PD-L1 are
under clinical evaluation in different malignancies. Therefore, anti-
bodies against PD1/PDL1 may be a new strategy for the treatment of T-
LBL/ALL.

Correlation analysis showed that the correlation between
PDL1mRNA and PD1mRNA, which also suggested that PD1/PDL1 sig-
naling pathway might be involved in disease progression. And there
was a certain correlation between CD47mRNA and PDL1mRNA, but no
corresponding correlation between the protein. In addition, although
studies such as Guang-Tao Yu et al in HPV negative head and neck
squamous cell carcinoma [25] showed that down-regulation of ex-
pression of CD47/SIRPa signaling pathway by blockade PD-1 may im-
prove phagocytosis of macrophage to enhance antitumor immunity.
However, no correlation between PD1 and CD47 was found in our
study. Furthermore, no correlation was found between the protein ex-
pression and gene levels of PD1, PDL1, or CD47, indicating the com-
plexity of the expression of CD47, PD1, and PDL1 in. T-LBL/ALL. Fur-
ther experiments are needed to investigate the occurrence of disease
and the expression mechanism, which provides a theoretical basis for
the treatment of diseases.

To sum up, we found that CD47 protein and PDL1 protein were
independent prognostic risk factors, and the mRNA levels of PD1 and
PDL1 were highly expressed and correlated, further suggesting that
PD1/PDL1 is involved in the disease progression and prognosis of T-
LBL/ALL. Anti-CD47 as well as anti-PD1/PDL1 treatment is expected to
become a new target for the treatment of disease.
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Fig. 4. Correlation among CD47 mRNA, PDL1 mRNA and PD1 mRNA expression. Picture 4 A showed that there was no correlation between CD47 mRNA and PD1
mRNA (p=0.153); Picture 4B showed that a positive correlation was observed between CD47 mRNA and PDL1 mRNA (P < 0.001); Picture 4C showed there was a
positive correlation between PDL1 mRNA and PD1 mRNA (P < 0.001).
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