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[Abstract] Objective To investigate the expression heterogeneity of transforming growth factor-p-
induced protein (TGFBI) in glioblastoma (GBM) multiform and the mechanism of its promotion on
malignancy of glioma stem cells (GSCs) in vitro. Methods Using The Cancer Genome Atlas (TCGA),
Chinese Glioma Genome Atlas (CGGA), REMBRANDT and Oncomine database to analyse the potential
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associations between grades, subtypes, overall survival (0OS) of GBM and the expression level of TGFBI and
the correlation between TGFBI and tumor - associated macrophages (TAMs) marker CD11b and CD163.
Treating human monocytes cell line U937 with sequential peripheral blood mononuclear cells and 1L-4 to
get Primed- and M2-TAMs, quantitative real-time polymerase chain reaction (QRT-PCR) were used to detect
the expression level of markers for M1 -, M2 - TAMs and TGFBI. Performing immunofluorescent and
immunohistochemical stain to reveal the distribution of TGFBI, M2-TAMs and GSCs in specimen of GBM
patients, adding rhTGFBI to the culture medium to see its impacts on the sphere formation and invasion
capacity of NCH-421K. Results According to the RNA-seq and microarray data of GBM patients in each
database, expression level of TGFBI positively correlated to GBM grades and negatively to OS, Futhermore,
expression level of TGFBI were strongly correlate with either pan TAMs marker CD11b or M2-TAMs marker
CD163, and as the induction of U937-derived M2-TAMs, the expression level of M2-TAMs marker and
TGFBI increased accompanied by decreasingly M1-TAMs marker. Also, we found an obvious co-location
between TGFBI and CD163, SOX2 in frozen and paraffin sections of GBM specimens. Lastly, we
demonstrate that thTGF86BI could enhance the sphere formation and invasion capacity of NCH-421K in

- 937 -

vitro. Conclusions M2-TAMs secrete TGFBI to promote the sphere formation and invasion capacity of

GSCs in GBM.

[Key words] Glioblastoma; Macrophages; Transforming growth factor beta; Neoplastic stem

cells; Tumor cells, cultured
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Table 1. Comparison of expression levels of TGFBI and signatures of M1- and M2-TAMs in Primed-U937 and
U937-M2 cells (x +5)

M1 TAMSs b7 4 M2 B TAMs b5 & 4
20 51 1515 TGFBI
CD80 IL-6 CCL18 VEGFA
Primed-U937 41 i 3 1.00 0.09 1.00+0.07 1.00+0.03 1.00+0.07 1.11£0.41
U937-M2 4il 3 0.10+0.01 0.43 £0.05 10.82+0.98 5.75+0.86 6.25+0.64
tfE 13.993 8.663 11.675 7.309 8.633
PiE 0.000 0.001 0.000 0.002 0.001

TAMs, tumor-associated macrophages , I 8 # 3¢ & 41 Jil 5 1L.-6,, interleukin-6, F1 41 i /- % -6; CCL18, chemokine (C-C motif)
ligand 18, CC ¥ fb I T HLIA 185 VEGFA, vascular endothelial growth factor A, Ifil % P K2 2E 4 T A ; TGFBI, transforming growth
factor-B-induced protein, A K B 7B 2 H 11
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Figure 4 Inverted phase contrast fluorescence microscopy showed a strong co-localization of TGFBI and CD163 (a marker of
M2-TAMs), SOX2 (a marker of GSCs). Co-location of TGFBI and CD163 (TGFBI were in green, CD163 were in red, and cell
nucleus were in blue). Co-location of TGFBI and SOX2 (TGFBI were in green, SOX2 were in red, and cell nucleus were in
blue). Immunofluorescent staining medium power magnified
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Figure 5 Optical microscopy showed a co-location of TGFBI and GSCs Immunohistochemical staining (EnVision) x 200 TGFBI
was positive in tumor cells (Panel 5Sa, 5b). SOX2 (a GSC marker) was positive in tumor cells (Panel 5c¢, 5d).
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Figure 6 Optical microscopy findings x 100 NCH-421K had more spheres whereas and large diameter in thTGFBI group (Panel
6a). NCH-421K had less spheres whereas and small diameter in control group (Panel 6b).

B VE FE AL 04 A 43 B, $ 00 mT B A i 45 A i i Z 5 Mg ke,
22 1) B A Z 7 AR HE MM P-2 FIT MM P-9 18 43 36, AT AWFFEE L R TCGA .CGGA .REMBRANDT.



opE A 2 G 2 2019 4E 12 A S 19855 1241

Chin J Contemp Neurol Neurosurg, December 2019, Vol. 19, No. 12 . 943

]2 chTGFBIZL 5 X R AL JFOR T 4 il Bk ¥ B AR 2%
FEBSAY LL# (£ )
Table 2. Comparison of the tumor spheres and the
invasion distance in GSCs between rhTGFBI group and
control group (x *s)
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fi 7.809 4.402
Pia 0.000 0.001
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