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[ Abstract] Objective This study was performed to develop and assess a genetically engineered mouse model for
visualizing in vivo fluorescence of glioma cells, mural cells, and blood vessels using two-photon microscopy. Methods

PDGFRB-Cre*~ : Rosa26-tdTomato" '~ genetically engineered mice underwent skull clearance and were injected
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with GL261-CFP. This was performed to study the dynamic alterations in blood vessels and mural cells during the
PDGFRB-Cre” ’~ . Rosa26-tdTomato™ "~

were successfully bred and subjected to hematoxylin-eosin section analysis of functional organ tissues. The mice exhibited

progression and invasion of glioma using two-photon microscopy. Results mice
no discernible differences from C57BL/6 mice in terms of appearance and morphology. Cre recombinase activity was fully
induced following tamoxifen treatment on day 7. Subsequent GL261-CFP inoculation demonstrated the dynamic progression
of glioma proliferation and invasion, as well as vascular abnormalities and increased mural cell detachment within the
tumor. Conclusions Genetically engineered mice expressing fluorescent mural cells were successfully bred. Blood vessels
labeled with fluorescein isothiocyanate-dextran and blue fluorescent tumor cells were utilized. Glass discs and fixed rings
were employed to replace the skulls of the mice. This allowed for the tracking of morphological and structural changes in
blood vessels and vascular supporting cells following the development of brain tumors in vivo over an extended period. This
model offers a valuable tool for studying brain diseases through pathological visualization.
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Figure 1 Timeline of mouse model preparation and observation in a physiological state
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Figure 2 Timeline of the mouse model preparation of fluorescently labeled glioma cells and
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mural cells using two-photon microscopy
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1000 bp 2000 bp
750 bp
500 bp
250 bp 1000 bp
100 bp 750 bp
2000 by
P 500 bp
1000 bp
750 bp 250 by
500 bp . P
250 bp D EDED ED - DD W - 100 bp
100 bp - ;

1 : A:PDGFRB-Cre ZZAE R4, B, PDGFRB-Cre BFAEKIF=4); + . PDGFRB-Cre ZEAFRINY IR ; — . W A= B AR 5 C . Rosa26-tdTomato Ff) 3 K % 5
7285 + :Rosa26-tdTomato BHH: X} FE ; — . Rosa26-tdTomato B X A

3 /DR % E
Note. A. PDGFRB-Cre mutant product. B. PDGFRB-Cre wild type product. +. PDGFRB-Cre mutant control. —. Wild type control. C. Gene
identification products of Rosa26-tdTomato. +. Positive control of Rosa26-tdTomato. —. Negative control of Rosa26-tdTomato.

Figure 3 Genetic identification of mice

ARKEE P LR EMEER, HE 45 R BR, 2.3 PDGFRp-Cre'’” :Rosa26-tdTomato" "~ /MR F
PDGFRB-Cre*’” : Rosa26-tdTomato™ "~ /N §l 55 C57BL/ AR ARH

6 /N BB A f O U REURR A TC 0 PR 25 % 8 ~ 12 % H PDGFRB-Cre’ '™ : Rosa26-
(K4), tdTomato" "~ /N, G IR 4% 5 56l IR 6% £ 45 (AT X))
Ji¥i Brain . ﬂ'E,Lu" y N LIE Heart

C57BL/6

PDGFR-Cre”
Rosa26-tdTomato ™

JH Liver i Spleen ¥ Kidney

C57BL/6

PDGFR-Cre”
Rosa26-tdTomato ™"

4 FEBEALUEEY
Figure 4 Histomorphology of the principal organs
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Note. A. All illustration of mouse skull that grinded. B. Skulls of mice were replaced with fixation rings and glass discs using dental cement. C.

Observed under a two-photon microscope. D. Schematic diagram of PDGFRB-Cre cutting LoxP.

Figure 5 Long-term cranial window preparation in PDGFRB-Cre* ™ : Rosa26-tdTomato*
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Figure 6 Effects of mural cells and blood vessels observed by a PDGFRB-Cre*”” : Rosa26-tdTomato”

mouse model(n = 3)
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staining in the cytoplasm.

Figure 7 GL261-CFP cells were inoculated into the brains of transgenic mice
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Note. A. Dynamic tracking of the changes of blood vessels ( green) and mural cells (red) during the proliferation and invasion of glioma (cyan),

depth. B. Statistically analyze alterations in blood vessels and mural cells within tumors of equivalent area. C. Line graph illustrating variations in the
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region. D. Quantifying the distance between mural cells and the surface

Figure 8 Establishment and evaluation of a two-photon glioma-mural cell fluorescent in vivo genetically

engineered mouse model(n = 3)
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