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[ABSTRACT]
and one of the most ancient extant insect groups, is gradually developing from a public-health pest into an

The American cockroach (Periplaneta americana), as a representative species of Blattodea

emerging experimental animal model in developmental biology and regenerative medicine, due to its
remarkable environmental adaptability, fecundity, developmental plasticity, and high sensitivity to RNA
interference (RNAI). This review aims to systematically integrate the latest research advances in biological
characteristics, genomic resources, developmental regulatory mechanisms, and application value of P.
americana, to expand its application potential in basic research and translational medicine, elucidating
following aspects: (1) Biological traits of P. americana and its standardized laboratory rearing protocols are
outlined, laying a foundation for its use as a stable experimental model. (2) Analysis results of high-quality
genome sequencing are elaborated, revealing evolutionary characteristics of repeat sequence-driven
expansion and association between significant expansion of metabolism and stress response gene families
and their strong environmental adaptation. (3) In developmental biology, the review summarizes how
dynamic balance between 20-hydroxyecdysone (20E) and juvenile hormone (JH) governs molting and
metamorphic plasticity, how insulin/insulin-like growth factor signaling (IIS) pathway and target of
rapamycin complex 1 (TORC1) pathway integrate nutritional signals to regulate developmental rate, and
how JH precisely coordinates efficient reproduction regulatory network through multiple mechanisms. (4)
The exceptional limb regeneration capacity of P. americana and synergistic effects of conserved pathways
and novel regulatory factors behind it are detailed. (5) Concerning environmental adaptation mechanisms,
the significant expansion of detoxification-related gene families and innate immune pathways, and JH-
mediated sexually dimorphic stress response characteristics are highlighted. (6) The application value of P.
americana in traditional drug development (e. g., Kangfuxin Liquid) and precise allergen diagnostics is
discussed, and future research directions are prospected. Although technical challenges such as
insufficient genetic manipulation tools exist, through deep integration of multi-omics technologies and
development of gene-editing tools, P. americana model is expected to play a more significant role in
revealing developmental plasticity, regeneration mechanisms, and new targets for pest control.

[Key words] Periplaneta americana; Experimental animal; Developmental regulation; Application value;
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inhibits JH biosynthesis, while 1IS-TORC1 signaling promotes JH
biosynthesis; The synthesized JH is secreted into the
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body, thereby generating Vg protein; The Vg protein is
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promoting ovarian development and maturation. IS, insulin/
insulin-like growth factor signaling; TORCT, target of rapamycin
complex 1; JH, juvenile hormone; Vg, vitellogenin.
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BRI St RIA ARG, MeLASEENS B[R/ H 7R E
SR B N BRAEHDIRERRNT, EESSRAR R
MR AR XEERRIRIE —ERRE LR T H
FELNRERL R Ay FHLHIRR SR R R e B,
o PR AEA L] B RS B S S B H R H 2R P B
RTHFEMMEIT. arz e K A G 4 i
Y AR, =, JHA SR SRR
i ST, E B IR P A B R RN 43R S
BRI E R,

BERTIX LGPk, FEASRBITH ST RREELIT LA
JIIL SRE A, AR B N7 v 8 X AL R ) o A e [
NEEFHMEXZEKBE9 (clustered regularly
interspaced short palindromic repeats/CRISPR-associated
protein 9 , CRISPR/Cas9) HE:[A4iESNE4, 4585HEE
AR, SERIREE L R AR 4R R RS R
NI ER, MBS BN REE SR,
FMEERAE ARSI 22 AR IS R UG B AR T 22 Rl
IHRARFE, RGWT AT B, RAHESEHR
REFTTHNUFIEZEMNSE . BN, SRR
BHA BENERI X R, AL 78R L
SRR R A, HR R R G 7T r R
ZifUE R B AT, HAG AR A B A A R
BT A 5 & eSS, SEIE TR I &
RO o B X L5377 AR ASERE, SRR
RIS B R H AL AT . AR R AN
WrEGi A SRR e, BONERELA Y
F AR EER R,
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