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Induction of germ cell-like cells from deleted in azoospermia-like
enhanced green fluorescent protein gene knock-in chicken somatic
cells via transgenic expression of pluripotency and germ cell-
specific transcription factors

Bo Ram Lee"*, Hyeon Yang', Sun Keun Jung', Sung June Byun®, and Tae Sub Park™

Objective: Germ cell identity is regubated by the coordinated action of multiple key
transcription faclors J.\uhng‘ embryonic development, which disdes the induction and
conitral of germ-line-specific gene expression. The expression of DEAD-box heficase 4
(D) and de int azoospermii-like (DAZL} genes in chickens plays o pivotal role in
gemmplasm formation and the spec i of germ cell linesge froim 2 tolipolent genoimne.
This study almed to investigate the regulatory mechanising underving germ cell fue
determination.

Methods: Large-scale geme expression profiling was condicted to sereen and sefect eritical
transcripds factors. This anafysis identified differentially expressed penes in chicken
primindial germ cells (PGCs), comprising 1020 transcription factors. Additonally, we
generated a chicken DF1 cell line featuring an enhanosd green Buorescent protein (eGFP
reparter precisely knocked into the tramscriptional gast site of the DAZL gene wsing the
CRISPR-Cas9 syster, enabling real-time monlioring of DAZL expression durkng
rEprOgrAnTing.

Results: Throwgh analyss of transcription factor bincding sites within spproxirsatey 10 kb
upstreatn reglons of DDXA and DAZL, resulting in the selection of 10 candidate
Lranscription factors for germ cell induction. Subsequently. the ten iranseription faciors
identified as regulators of germ cell identity were transduced into the DAZL-knock-in
«GFP DFL cells. This approach led (o the successful mduction of eGFP-expressing cells &
vitra, driven by the endogenous DAZL promoter. We conducted further charactertzation
of these cells to confirm their germ cell-spevific properties.

Caondusion: Our findings offer new insaghts inio the transeriptional regidation of chicken
germ cells by identifying key Eactors that activate DAZL expression. These results bdicated
vahiable opportumities for advancirg germ cell induction from sonatie cells, with potential
applications of # vitro modes for studying geom cell-specific gene regulatory pathways in
avian species.

Reywords: Chicken; Deleted in Azoospermia-like; Genome Editing; Germness; Reporter
Syatem

INTRODUCTION

Geren el identity & regubated by the coordinated expressson of germbine-specific genes, in-
chuding transcription Gciors [TFs) and RNA-binding proteins (RBPs) [1.2]. During eardy
embryogenesss, primordial germ cells (PGCs) develop through spevialized genetic peo-
grams taat distingusich then from soenatle cells. These programs ase cructal fee the proper
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