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Fabrication and performance evaluation of high-modulus and

high-strength silk fibroin guided bone regeneration membrane
Liao Xiaoyu', Fang Hui', Yang Feiyu', Zou Duohong'”
(' College & Hospital of Stomatology, Anhui Medical University, Key Laboratory of Oral Diseases
Research of Anhui Province, Hefei 230032; * Shanghai Ninth Peoples Hospital, Shanghai
JiaoTong University School of Medicine, Shanghai JiaoTong University School of Stomatology ,

Shanghai Key Laboratory of Stomatology, Shanghai 200011)

Abstract Objective

address the issue of maintaining the space for bone regeneration in the repair of osseous defects. Methods After

To develop a high modulus and high strength biodegradable silk fibroin GBR membrane to

purifying silk fibroin protein, membrane materials were prepared using evaporation-hot pressing method. The physi-
cal and chemical properties and biological performance of the membranes were evaluated using stretching tests, in
vitro simulations, and cell co-culturing methods. Results A silk fibroin GBR membrane was successfully fabrica-
ted, resulting in a simulated degradation rate of 35. 3% after 12 h in vitro. The wet-state elastic modulus reached
45 MPa, while the tensile strength reached 8. 39 MPa. Furthermore, the cell survival rate was nearly 100% after 7
days. Conclusion  The biodegradable GBR membrane produced in this study possesses high modulus and
strength, as well as excellent biocompatibility, offering a promise as a foundation for addressing the bone defect re-
pair and bone space maintenance.

Key words bone defect repair; maintaining the space for bone regeneration; guided bone regeneration mem-

brane; silk fibroin; evaporation-heat pressing method; osteogenic differentiation; tensile strength
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Ay Spil ™ N, 7E5 Lek-Cre /N RAC L),
Cre B2 E] loxP A7 55, RS2 BRS04 1 A B
CKO X3k, Ity 82 T 20 Spil F R S5 R i B
(/N ERBERY  [R] B4R A PCR 4734 S A1 3 g A 56 1
FEL UK A O/ BRUP 2 PR R 49 5 i, F1LH gPCR
F1 Western blot S it 040 MIA A /)N B Spil ik
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Breeding and genotyping of T lymphocyte-conditional Spil knockout mice
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Abstract Objective To breed and identify the T lymphocyte-conditional Spil knockout mice for the further in-
vestgation of the specific role of Spil-encoded protein PU. 1. Methods The Lck-Cre mice were mated with
Spil "™ mice to obtain Lek-Cre x Spil ™™ mice (T lymphocyte-specific Spil knockout mice) ,and the genotype
was determined by polymerase chain reaction (PCR) and agarose gel electrophoresis. Magnetic beads were used to
sort out the splenic T lymphocytes,and the knockdown efficiency of PU. 1 in T cells was detected by Western blot,
quantitative real-time PCR (qPCR) and flow cytometry. Results The Lck-Cre x Spil "™ mouse genotype was
stably inherited. Compared with Spil™"* mice ,the expression level of PU. 1 was significantly reduced in splenic T
cells of Lek-Cre x Spil ™™™ mice. Conclusion In this study, the T lymphocyte-specific Spil knockout mice was
successfully constructed by applying Cre/LoxP system and CRISPR/Cas9 technology, which provided a reliable an-
imal model for the subsequent experiments of the specific role of PU. 1 in T cell-related diseases.

Key words Spil; Cre/LoxP system; CRISPR/Cas9 technology; T cells; PU. 1; conditional knockout



