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a b s t r a c t

Mature oocyte cryopreservation represents an important trend for future fertility preservation, however,
the relatively low efficiency has hampered its clinical application. Proteomic profiling is a method of
choice for the exploration of the molecular mechanism underlying cryoinjuries. Here, a systematic
comparison of protein expression between fresh and vitrified oocytes was performed based on the 4D
label-free technique, an informative method with high sensitivity. Our results indicated that the oocyte
survival rate was significantly reduced after vitrification. Proteomic results showed that 32 proteins were
up-regulated, while 77 proteins were down-regulated in vitrified oocytes compared with the fresh
counterparts. Gene Ontology (GO) functional analysis revealed that differentially expressed proteins
(DEPs) were involved in metabolism, mitochondrial function, cytoskeleton and other cell functions.
Moreover, proteins that participated in signaling transduction mechanisms were the largest category
based on Clusters of Orthologous Groups of protein/EuKaryotic Orthologous Groups (COG/KOG) func-
tional classification. In addition, over-expressed DEPs were enriched for “nucleus”, “protein binding”,
“membrane”, “cytoplasm” as well as mitochondrial function. Furthermore, we discovered that the DEPs
were clustered in pyruvate metabolism, citric acid (TCA) cycle and glucose metabolism by Protein-Protein
Interaction (PPI) network evaluation. In conclusion, our data demonstrate that vitrification induces
multi-level damages in oocytes, the dynamic proteomic profiling will provide systematic insights into
uncovering the mechanism underlying cryoinjuries.
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1. Introduction

Assisted reproductive technologies (ARTs) such as oocyte in vitro
fertilization (IVF) and gamete cryopreservation play an important
role in basic research and the application of genetic preservation
models as well as in clinical practice. Among them, oocyte cryo-
preservation is the most proven technique to maintain female
fertility and genetic potential [1]. Challenges to oocyte cryopres-
ervation include their relatively large size, high water content,
unique chromosome arrangement and meiotic spindle [2], which
make oocytes particularly vulnerable to damage from ice crystal
formation during vitrification and thawing.
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