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A potentially effective drug for patients with recurrent glioma:
sermorelin
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Background: Treatment insensitivity is the main cause of glioma. This study was designed to screen out
effective drugs for recurrent gliomas based on the transcriptomics data.

Methods: A total of 1,018 glioma patients with transcriptome sequencing data and clinical data were
included in this study. There were 325 patients in the discovery cohort, including 229 primary patients and
92 recurrent patients. There were 693 patients in the validation cohort, including 422 primary patients and
271 relapsed patients. Drug Resistant Scores (DRS) of 4,865 drugs of each patient were used for screening.
The analysis and drawing in this study were mainly based on R language.

Results: After high-throughput drug screening, we found that recurrent glioma patients were most sensitive
to sermorelin. Further analysis revealed that sermorelin was suitable for recurrent patients with high grade,
IDH-wildtype and 1p/19q non-codeletion status. GO and KEGG analyses found that sermorelin may inhibit
tumor cell proliferation by cell cycle blocking. Moreover, sermorelin was also related to the immune system
process and negatively regulated immune checkpoints and M0 macrophages. Lastly, the Kaplan-Meier
method showed the patient's benefit from sermorelin was independent of postoperative adjuvant treatment.
Conclusions: Recurrent glioma patients are sensitive to sermorelin and it makes effect through glioma cells

proliferation inhibiting and immune response enhancing.
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Introduction of comprehensive treatment such as radiotherapy and

chemotherapy (2). But the prognosis of glioma patients is

Glioma is the most common primary tumor of the central still poor due to the recurrence of tumors. The only first-line

nervous system (1). Although with the improvement of drug for clinical treatment of primary glioma is temozolomide
medical technology, the tumor could be nearly totally (TMZ) (3). As few drugs can be used, the tumor inevitably
resected, and post-operative supplemented with a series developed resistance to TMZ and relapsed (4). Recurrence of
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therapeutically resistant tumors will occur quickly and cause
death. Therefore, it is an urgent need to find effective drugs
for recurrent gliomas.

There have been some studies to screen effective drugs
for recurrent gliomas. Our previous study found that a
small molecule drug called Bozitinib which was targeting
the PTPRZ1-MET fusion gene in patients with secondary
glioblastoma was processing in Phase II clinical trial. It
is expected to improve the prognosis of patients with the
fusion gene (5). The current research was mostly limited to
a few patients with certain clinical characteristics, but most
recurrent patients still have no effective drugs (6). Therefore,
how to use the existing marketed drugs to treat patients
with recurrent glioma became an achievable and convenient
method. In this study, 4,865 drugs and the CGGA databases
containing sequencing information of primary and recurrent
gliomas patients were used to high-throughput drug
screening for recurrent gliomas. Finally, we found that
sermorelin was the most effective drug for recurrent gliomas.

Sermorelin is a synthetic growth hormone releasing
hormone (GHRH) composed of 29 amino acids with a
relative molecular weight of 3,357.88. It is the amino-
terminal fragment of endogenous GHRH and has a
significant effect on regulating growth (7). GHRH is a
hypothalamic peptide neurohormone that regulates the
release of growth hormone (GH) by the pituitary. It is
an autocrine/paracrine growth factor that affects cells by
acting on the growth hormone releasing hormone receptor
(GHRHR) (8). As a common mediator of the nervous
system, immune system and endocrine system, it can not only
stimulate pancreatic B cell proliferation and cardiomyocyte
survival, but also inhibit tumor cell growth (9).

Jaszberenyi ez al. reported that GHRH agonist combined
with doxorubicin treatment can significantly inhibit the growth,
invasion, and metastasis of glioblastoma cell line U-87 in
vitro and in vivo (10). Schally ez a/. also reported that GHRH
agonists inhibit the growth of tumors by down-regulating the
expression of GHRHR i vivo tests (11). Based on the analysis
of sequencing results of glioma samples from CGGA databases,
we found that there is a higher expression of GHRHR in
the glioma samples of recurrent patients, suggesting that
sermorelin may suppress the tumor growth by down-regulating
the expression of GHRHR and glial growth factor (GGF).

Taking the advantages of the CGGA database, which
has the sequencing and follow-up data of patients with
recurrent gliomas, we screened out the most effective drug
for recurrent gliomas patients. Through further analysis,
we found that sermorelin is more suitable for patients
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with much malignant molecular phenotypes, including
WHO grade IV, IDH wildtype, 1p/19q non-codeletion,
and mesenchymal subtype gliomas. Gene ontology (GO)
and Kyoto encyclopedia of genes and genomes (KEGG)
analyses found that the Drug Resistance Score (DRS) of
sermorelin was negatively correlated with cell proliferation
and immune function. Our previous studies showed that in
patients with glioblastoma, higher immune cell infiltration
corresponds to a worse prognosis (12). After the analysis
of immune checkpoints and immune cell components,
we found that patients with low DRS had higher immune
checkpoint expression and macrophage infiltration,
suggesting that these patients were more sensitive to
sermorelin. Finally, we analyzed the prognosis of DRS and
patients receiving radiotherapy and chemotherapy. We
found that patients with low DRS had a worse prognosis.
Moreover, patients who had received radiotherapy and
chemotherapy have lower DRS. It means that these treated
patients were more sensitive to sermorelin and may benefit
more by using sermorelin. Our study was the first time to
use large sample sequencing analysis to find available drugs
for patients with recurrent gliomas after applying all the
existing treatments. We present the following article in
accordance with the MDAR checklist (available at http://
dx.doi.org/10.21037/atm-20-6561).

Methods
Data collection

The study was conducted in accordance with the Declaration
of Helsinki (as revised in 2013). This study was approved by
the Capital Medical University Institutional Review Board
(Number: KY2014-002-02) and wrote informed consent
was obtained from each patient. We collected transcriptome
sequencing data generated by Illumina HiSeq platform from
CGGA database. Among CGGA database, 325 samples
transcriptome sequencing data were completed in 2016,
while other 693 samples data were completed in 2019.
Thus, these two sets of data were completed respectively at
different time and considered as independent. In this study,
we used 325 samples as discovery cohort and 693 samples as
validation cohort. Clinical and molecular information was
obtained from the CGGA website (https://www.cgga.org.
cn). All clinical and molecular information of the samples is
presented in 7able 1. The information of 4,865 drugs were
downloaded from DrugBank online (https://go.drugbank.
com/) (13). Our previous study had described the method
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Table 1 Sample information Table 1 (continued)
Characteristics No. of patients Characteristics No. of patients
Discovery cohort (n=325) NA 1
Age 1p/19q codeletion
<45 191 Codeletion 67
45 134 Non-codeletion 250
Pri/Rec status NA 8
Primary 229 Validation cohort (n=693)
Recurrent 92
Age
NA 4
<45 382
Gender
>45 310
Male 203
NA 1
Female 122
Pri/Rec status
WHO grade
Primary 422
Grade Il 103
Recurrent 271
Grade llI 79
Gender
Grade IV 139
Male 398
NA 4
Female 295
TCGA subtypes
WHO Grade
Proneural 102
Grade Il 188
Neural 81
Grade lll 255
Classical 74
Grade IV 249
Mesenchymal 68
NA 1
Radiotherapy + TMZ chemotherapy
TCGA Subtypes
Yes 154
Proneural 296
No 24
Neural 167
Radiotherapy
Classical 83
Yes 258
Mesenchymal 147
No 51
Radiotherapy + TMZ chemothera
NA 16 i Py
Yes 413
TMZ chemotherapy
No 67
Yes 178
Radiothera
No 124 P
Yes 509
NA 23
No 113
IDH1/2 mutation
NA 71
Mutation 175
Table 1 (continued)
Wildtype 149

Table 1 (continued)
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Table 1 (continued)

Characteristics No. of patients

TMZ chemotherapy
Yes 457
No 151
NA 85

IDH1/2 mutation

Mutation 356
Wildtype 286
NA 51

1p/19q codeletion

Codeletion 145
Non-codeletion 478
NA 70

Number of glioma patients engaged in our study was listed.
All patients were stratified with age, clinicopathological
characteristics and treatment options, respectively.

to detect IDH mutation status and 1p/19q co-deletion
status (14,15). 15 and 23 pair-validated patient samples were
retrieved from the GSE62153 and GSE4271 databases of the
Gene Expression Omnibus database, respectively.

Chemicals and reagents

Sermorelin (purchased from ACMEC biochemical, CAS:
86168-78-7). DMEM basic medium (Gibco). Fetal bovine
serum (Gibco). Dimethyl sulfoxide (Sigma). Penicillin-
Streptomycin (Gibco). Cell Counting Kit-8 (Dojindo).

Cell culture

The human glioblastoma cell lines U87 and LN229 were
purchased from National Infrastructure of Cell Line Resource
(http://www.cellresource.cn/). Cells were cultured in DMEM
basic medium supplemented with 10% fetal bovine serum and
1% Penicillin-Streptomycin, incubated at 37 °C with 5% CO,.

Cell counting kit-8 (CCK-8) assay

Cells incubated in 96-well plates were treated as indicated
and cell proliferation was assessed by CCK-8 assay at 24
and 48 h post treatment following the manufacturer’s
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instruction. Optical density (OD) was recorded at 450 nm.

Gene Set Variation Analysis (GSVA)

GSVA was performed with the ‘GSVA’ package (from the R
Project 3.5.1) of R software. Default parameters were used in
GSVA analysis and the gene list of each drug was downloaded
from the Bader Lab geneset (https://www.baderlab.org).

Gene ontology (GO) and Kyoto encyclopedia of genes and
genomes (KEGG) analyses

The biological functions and signaling pathways related to
sermorelin were explored by GO and KEGG analyses using
the DAVID bioinformatics resource (version 6.7) (16).

Biological function analysis

Biological function scores were calculated by GSVA analysis
and each biological function geneset was downloaded from
AmiGO 2 Web portals (http://amigo.geneontology.org/
amigo/landing).

CIBERSORT

RNA-seq data from CGGA databases were evaluated using
the CIBERSORT software (https://cibersort.stanford.edu).
The signature gene profile of 22 immune cell types was
used in CIBERSORT to estimate the proportion of tumor-
infiltrating immune cell types (17).

Prognostic analysis

Patient survival distribution and significance were evaluated
by the Kaplan-Meier survival curve and log-rank test. Kaplan-
Meier analysis was performed using R software (version
3.5.1, http://www.r-project.org). The prognostic value of
the DRS was estimated by univariate and multivariate Cox
proportional hazard model analysis using SPSS statistical
software (version 25.0; IBM, Armonk, NY, USA). Patients

with missing information were excluded from the analysis.

Statistical analysis

The Student z-test, one-way ANOVA, or Chi-squared test
was used to assess differences in variables between groups.
Other statistical computations and figures drawing were
performed with several packages (ggplot2, survival, and
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Figure 1 The work flow of this study.

corrgram) in the statistical software environment R, version
3.3.2 (https://www.r-project.org), and Graphpad Prism 7
(https://www.graphpad.com). For all statistical methods,
P<0.05 was considered as significant difference.

Results

Sermorelin is the most effective drug to recurrent glioma
patients

"To find the most effective drugs for patients with recurrent
glioma among the drugs which have been approved by the

© Annals of Translational Medicine. All rights reserved.

FDA (the U.S. Food and Drug Administration), CGGA
databases including the RINA sequencing data of each patient
was been used. The specific work flow was shown in Figure 1.
At first, we used GSVA analysis to calculate the DRS based
on the unique drug resistant genes of each drug. 4,865
drugs were put into analysis and each drug was generated a
DRS for each patient. Next, we divided the DRS into two
groups according to whether the patients were primary or
recurrent glioma of each drug. Lastly, we calculated the
average value of two groups respectively and each drug

was generated a recurrent score and a primary score. We
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Figure 2 Sermorelin is the most effective drug to recurrent glioma patients. (A, B) Each drug has a Drug Resistant Score which was

calculated by GSVA analysis based on both discovery cohort and validation cohort. (C) 114 drugs have statistic difference. 5 drugs have the

lowest 5 difference values and are considered sensitive to recurrent glioma patients. (D,E) Recurrent glioma samples have higher expression
of GHRHR which is the key gene contributing to drug resistance of sermorelin than primary samples in GSE62153 and GSE4271. (EG)
Dose- and time-dependent inhibition of sermorelin on U87 and LN229 cell lines after 24-48 treatment. IC50 value means 50% inhibiting

concentration. Ns, *, **, *** and **** indicate no significance, P<0.05, P<0.01, P<0.001 and P<0.0001, respectively.

defined the difference value calculated by recurrent score
minus primary score as the symbol of drug sensitivity. A
positive value means drug resistance and a negative value
means drug sensitivity in two cohorts (Figure 2A4,B). After
comparing them with the Student #-test, we found 2.34%
(114/4,865) of these drugs had statistical difference in two
cohorts. According to these values, we found only five drugs,
which had the 5 largest difference value (P<0.0001), and
sermorelin had the lowest p-value and maximum difference
value among these drugs in both discovery and validation
cohorts (Figure 2C). GHRHR was the most decisive gene
of the sensitivity of glioma to sermorelin. Fifteen and

© Annals of Translational Medicine. All rights reserved.

23 patients from GSE62153 and GSE4271 databases were
recurrent glioma patients, respectively. Meanwhile, they
had both primary gliomas and recurrent gliomas RINA-
seq data. We compared two status and found that GHRHR
expression increased in the recurrent gliomas (Figure 2D,E).
To further comfired whether sermorelin could inhibit
glioma cell growth, CCK8 assay was performed to evaluate
the results in U87 and LN229 cell lines. We found that
sermorelin inhibited glioma cell growth in a dose- and time-
dependent manner (Figure 2F,G). Above all, we considered
sermorelin was the most effective drug for recurrent glioma
patients and the following research was focus on it.
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Figure 3 The landscape of Drug Resistant Scores of sermorelin and clinical characteristics in gliomas. The median value is setting as cutoff

in two cohorts.

The landscape of DRS and clinical characteristics in
glioma

According to the DRS calculated by the GSVA analysis of
sermorelin, we divided patients into the resistant group
and the sensitive group from both discovery and validation
cohorts. The median of the scores was setting as a cutoff.
Based on the GSVA analysis we defined the specimens with
scores less than the median as sensitive to sermorelin and
the other parts were resistance ones. Heatmap showed a
comparison between two groups in the fields including WHO
grade, age, gender, IDH status, 1p/19q status, and primary/
recurrent status. Scrutinizing the graph, except for gender
and age, each of the other characteristics had unsymmetrical
distribution. Higher-grade, IDH-wildtype status, 1p/19q
non-codeletion status, recurrent glioma patients were more
frequently distributed in the sensitive group (Figure 3). The
correlation between DRS of sermorelin and various clinical
features were inquired in discovery and validation cohorts.
We found DRS in WHO grade IV was lower than WHO
grade II gliomas in discovery cohort. A similar trend could
also be found in validation cohort (Figure 44,B). The IDH
mutation status and 1p/19q co-deletion act as important
indicators for prognosis of gliomas. We found the DRS was
much lower in IDH-wildtype and 1p/19q non-codeletion
gliomas in both cohorts (Figure 4C,D,E,F). Besides, we
investigated DRS in different molecular subtypes defined
by TCGA network (18). Among transcriptome subtypes,
the scores were relatively lower in the Mesenchymal and

© Annals of Translational Medicine. All rights reserved.

Classical subtypes compared with other two subtypes in
both cohorts (Figure 4G,H). Acknowledgedly, higher-grade,
IDH-wildtype, and 1p/19q non-codeletion status mean a
poor prognosis and an insensitive treatment response. But
interestingly, our findings revealed that these refractory
patients were more sensitive to sermorelin.

Sermorelin is closely related to cell proliferation functions

To clarify the biologic role of sermorelin in glioma, we
performed GO and KEGG analyses. Firstly, we created
a gene list that strongly correlated with sermorelin by
Pearson correlation analysis (Pearson|R1>0.45 and
P<0.0001). Then we chose the most related 500 genes in
both discovery and validation cohorts gene lists. Lastly, we
explored the biological function of these genes respectively
by GO analysis in DAVID Bioinformatics Resources
6.7. When the gene functions were sorted by P value in
increasing order, genes most relevant to sermorelin were
mostly involved in cell proliferation function, like nuclear
division and cell cycle, in both discovery and validation
cohorts (Figure 5A,B). Additionally, we performed KEGG
pathway analysis to further explore the signaling pathways
associated with the above-mentioned genes. Expectedly,
the KEGG analysis identified these genes to be associated
with cell cycle pathway in two cohorts (Figure 5C,D). We
concluded sermorelin may inhibit glioma cell proliferation
by blocking cell cycle progression or preventing nuclear
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division.

Sermorelin is velated to immune system

"To further investigate the biological function of sermorelin,
we put 7,350 biological functions, which were confirmed
by GO analysis in AmiGO 2 website, into GSVA analysis
and biological scores were generated (19). We compared
them with the DRS of sermorelin and Pearson correlation
analysis was been used to find the most related functions
with sermorelin. In both cohorts, we found sermorelin was
related to “transcription and translation, immune system
process, proliferation and cell cycle” (Figure 64,B). It

© Annals of Translational Medicine. All rights reserved.

further verified the conclusion that sermorelin blocked cell
cycle progression to inhibit cell proliferating. Moreover,
we found sermorelin had a strong association with the
immune system. To further explore the role of sermorelin
in the immune response in glioma, we adopted the Pearson
correlation analysis to investigate whether immune
checkpoints were related to sermorelin. The result indicated
that most immune checkpoints were negatively related
to sermorelin in both cohorts (Figure 6C,D). Then we
investigated which types of immune cells contributed to this
process. We estimated the abundance of infiltrated immune
cells by CIBERSORT and found that CD4 naive T cells

and monocytes had a positive correlation with sermorelin

Ann Transl Med 2021;9(5):406 | http://dx.doi.org/10.21037/atm-20-6561
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Figure 6 Drug Resistance Scores of sermorelin are related to immune system in glioma. (A,B) Drug Resistance Scores of sermorelin have
a strong association with transcription and translation functions and immune system processes in both cohorts. (C,D) The correlations
between Drug Resistance Scores of sermorelin and immune checkpoints in tumor-induced immune response. Strong correlations between
immune checkpoints and Drug Resistance Scores of sermorelin are found both in discovery cohort and validation cohort. (E,F) The
correlations between Drug Resistance Scores of sermorelin and immuno-infiltrating cells in discovery cohort and validation cohort. Positive

value means a positive correlation. The size of the circle represents the degree of correlation.
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Figure 7 Patients with poor prognoses are more sensitive to sermorelin. (A,B) Kaplan-Meier survival analyses show that low Drug Resistant

Scores of sermorelin conferred a worse prognosis in glioma patients in discovery cohort and validation cohort. (C,D) Kaplan-Meier survival

analyses show that for patients who had undergone radiotherapy, lower scores confer a worse prognosis in discovery cohort and validation

cohort. (E,F) Kaplan-Meier survival analyses show that for patients who had been treated with concurrent chemoradiotherapy (CCRT),

lower scores confer a worse prognosis in discovery cohort and validation cohort.

while macrophages M0 was opposite in discovery and
validation cohorts (Figure 6E,F). This finding demonstrated
that besides modulating cell proliferation, sermorelin
played a vital role in glioma through regulating the immune
system.

Patients with poorer prognoses are more sensitive to
sermorelin

In consideration of the robust negative relationship between
sermorelin and immune status, we analyzed the prognostic
value of sermorelin in both cohorts. We analyzed the
prognoses of a total of 929 glioma patients by the Kaplan-
Meier method. In both cohorts, the patients with lower

© Annals of Translational Medicine. All rights reserved.

DRS of sermorelin had worse prognoses (Figure 7A4,B).
It verified patients with poor prognoses benefited more
from using sermorelin. Interestingly, our study found
that, for patients who had been treated with radiotherapy
or concurrent chemoradiotherapy (CCRT), the lower
DRS of sermorelin conferred to poorer prognoses (Figure
7C,D,E,F). It means that these treated patients were
more sensitive to sermorelin. Furthermore, uni- and
multivariate Cox regression analysis were performed, and
the independence of the clinical prognostic significance of
DRS of sermorelin in glioma was verified. In both cohorts,
it was shown that DRS, WHO Grade, age at diagnosis,
radiotherapy status, chemotherapy status, and 1p/19q
status were significantly associated with overall survival. In
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Table 2 Univariate and multivariate analysis of clinical prognostic parameters in discovery cohort
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Univariate analysis

Multivariate analysis

Variable

HR (95% ClI) P value HR (95% Cl) P value
Drug resistance score 0.516 (0.431-0.617) <0.0001 0.798 (0.647-0.984) 0.035
WHO grade 2.741 (2.278-3.298) <0.0001 2.295 (1.832-2.874) <0.0001
Age 1.031 (1.018-1.044) <0.0001 1.014 (1.001-1.028) 0.04
Radio status 0.520 (0.363-0.743) <0.0001 0.575 (0.390-0.846) 0.005
Chemo status 1.550 (1.154-2.082) 0.004 0.707 (0.504-0.991) 0.044
IDH status 0.382 (0.289-0.505) <0.0001 1.239 (0.867-1.772) 0.24
1p/19q status 0.168 (0.101-0.277) <0.0001 0.312 (0.180-0.538) <0.0001
Table 3 Univariate and multivariate analysis of clinical prognostic parameters in validation cohort

Univariate analysis Multivariate analysis

Variable

HR (95% ClI) P value HR (95% Cl) P value
Drug resistance score 0.667 (0.581-0.765) <0.0001 0.816 (0.694-0.960) 0.014
WHO grade 2.924 (2.478-3.449) <0.0001 2.399 (1.926-2.989) <0.0001
Age 1.028 (1.019-1.038) <0.0001 1.006 (0.996-1.016) 0.213
Radio status 1.490 (1.069-2.078) 0.019 0.904 (0.607-1.347) 0.621
Chemo status 1.528 (1.144-2.043) 0.004 0.803 0.235

(0.559-1.153)

IDH status 0.286 (0.226-0.361) <0.0001 0.575 (0.427-0.775) <0.0001
1p/19q status 0.270 (0.187-0.391) <0.0001 0.548 (0.357-0.843) 0.006

multivariate analysis, the DRS was also a significant factor
after adjusting for the clinical factors mentioned above
(Tables 2,3). These findings indicated that patients with poor
prognoses were sensitive to sermorelin.

Discussion

Glioma patients generally had poor prognoses, especially
those with tumors recurrent after treatment with
temozolomide (20). Due to the resistance to temozolomide,
effective chemotherapy cannot be achieved after surgery,
resulting in dismal outcomes of patients with recurrent
glioma (21). Temozolomide was used as an “orphan
drug” in the chemotherapy of gliomas so far. Moreover,
rigorous and long-term clinical trials were needed in the
development of new drugs. Therefore, exploring the drugs
had the potential to treat recurrent glioma patients with
diverse drug-screening approaches, became a simple and

© Annals of Translational Medicine. All rights reserved.

quick approach. The current drug screening approach
was only applicable to individual patients. The typical
approaches include implanting glioma tissues removed by
neurosurgery into mice subcutaneously or orthotopically
to construct a PDX (patient-derived xenograft) model or
employing tumor cell lines capable of stable passage as
models for drug screening (22,23). These approaches were
time-consuming and costing long culture periods. Because
of the strong heterogeneity of gliomas, the applications of
the drugs screened by the above approach were limited to
a few patients. Most patients could not benefit from it. Our
research provides a high-throughput screening method for
drug sensitivity based on transcriptomics. It is also the first
research to find drugs that are sensitive for the majority
population of recurrent glioma patients by combining large-
scale samples RNA sequencing and clinical characteristics
of patients. Before the development of new drugs, the
survival time of recurrent glioma patients could be extended
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as much as possible by using sermorelin.

We acquired the drug sermorelin via the above analysis.
As a GHRH analog, it stimulates GHRHR to play a
regulatory role. Sermorelin could penetrate the blood-
brain barrier easily accompanied by fewer side effects. It
is ideal for treating patients with recurrent glioma (24,25).
Interestingly, our analysis also found that patients with
stronger malignant phenotypes were more sensitive to
sermorelin. Patients with gliomas of IDH wildtype, 1p/19q
non-codeletion, and mesenchymal subtype had worse
prognoses and shorter average survival time. The DRS of
sermorelin was lower in these patients meaning that these
patients were more sensitive to sermorelin. Patients in this
category will benefit more from treatment with sermorelin.
Meanwhile, our analysis also revealed that sermorelin was
related to immune function. The stronger enrichments of
immune checkpoints features and MO macrophages, and the
lower DRS of the sermorelin means the greater sensitivity
to sermorelin. We speculated that sermorelin could
withstand the depletion of immune components caused by
tumor invasion, increase the components of immune cells,
thereby enhancing the function of the immune system and
benefiting patients (26).

As an analogue of GHRH, sermorelin could inhibit
the proliferation of tumor cells similarly to most other
chemotherapeutic drugs (27-29). Our analysis revealed that
sermorelin could inhibit transcription and translation of
tumor cells by regulating the cell cycle and nuclear division.
Malignant tumors grow fast due to their rapid propagation
capability and thus are more sensitive to sermorelin.
The previous study demonstrated that the combination
of GHRH agonist JI-34 and doxorubicin can inhibit the
growth of glioma cell line U-87 by reducing the expression
of apoptosis genes iz vivo and in vitro (10). Schally
et al. also found that GHRH agonist MR409 inhibited the
growth of various human-derived tumor cells by down-
regulating GHRHR (11). Based on this, we believed that
GHRH agonists could benefit recurrent glioma patients in
a way of using alone or in combination with TMZ.

Our research provided a new idea and approach for
cancer drug screening. Although individualized drug
sensitivity screening can provide patients with suitable
drugs accurately, this will be a long process (30,31). For
recurrent glioma patients, using the existing large-scale
samples sequencing data to find effective drugs for patients
could save time and effort. What’s more, our research
also provided new insights for the chemotherapy of other
tumors. Similar data analysis algorithms could be extended

© Annals of Translational Medicine. All rights reserved.
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to pancreatic cancer, small cell lung cancer, lymphoma, and
other cancers. Combining their clinical characteristics and
pathological characteristics to explore effective drugs brings
us new hopes for clinical cancer treatments.
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