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Abstract

RNA interference (RNA interference, RNA1) has been widely used in studies related to the
regeneration of planarians. Feeding a mixure of double-stranded RNA (dsRNA) and chicken liver is
a convenient and easy way to produce an effect of transcriptional gene silencing, but dsRNA is only
present in the intestines four days after feeding the planarian. How dsRNA enters the tissue from
the planarian’s intestines and the RNAi mechanism in planarians is unclear.

Tetraspanin group-specific gene-1 (tgs-1) is the target gene of this research. ¢gs-1 is only
expressed in the novel subtype of planarian stem cells, called cNeoblasts. cNeoblasts is pluripotent
stem cells that sustain tissue homeostasis and regeneration of lost body parts in planarians. The
product of #gs-/ gene is a membrane protein, which is used as the markers of cNeoblasts.

To analyze the gene silencing efficiency of the target gene 7gs-/, I used Reverse
Transcription-Quantitative Polymerase Chain Reaction as a method of exploring the mechanism
and efficiency of RNA1 in Dugesia japonica. The results showed feeding dsSRNA 6 times
significantly shows better efficiency of gene silencing than feeding 2 or 4 times. In addition, there
is no significant difference in the RNAI efficiency between feeding different lengths of dsSRNA.
tgs-1 RNAI increases the expression of 4go2 and gata but inhibits the expression of piwi-1.
Furthermore, alignments of systemic RNA interference defective-1 show high conservation
between D. japonica and C.elegans.

In conclusion, multiple dsRNA feedings lead to better efficiency in gene silencing. The 3’
sequence of dsRNA is the most crucial in RNAI. 7gs-/ RNA1 also influences gene expressions
including Ago2, gata, and piwi-1, which are related to the mechanism of RNA1i and the intake of
dsRNA. Further experiments are needed including how dsRNA is transported through the guts,
whether systemic RNA interference defective-1 membrane protein is involved or not, the
distribution of dsRNA in the planarian body, and the necessity of endocytosis in the RNA1
mechanism will be conducted in the future.

The results from this study will help people to understand the mechanism of how dsRNA gets
into planarian’s cells via intestines, and is an important key to improving the gene silencing effect

of feeding dsRNA to planarians.
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(Z. nevadensis: termite; L. decemlineata: beetle; A. mellifera: bee)
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Endocytosis inhibitors

Chemical inhibitors
Hypertonic sucrose’
Potassium depletion”

Cytosol acidification™

Chlorpromazine™
Monodansylcadaverine®
Phenylarsine oxide™'

Chloroquine'™
Monensin®

Phenothiazines™*

Methyl-B-cyclodextrin®
Filipin
Cytochalasin D, latrunculin

Amiloride
Pharmacological inhibitors
Dynasore™

Dynoles, dyngoes™
Pitstop 2*

Genetic approaches
Dynamin mutant, Dyn K44A
AP180C*

Eps15 mutant"
Clathrin Hub mutant®
siRNA of clathrin

siRNA of AP2

Pathways targeted

CME
CME

CME

CME
CME
CME

CME
CME
CME; phagocytosis

Lipid raft

CIE
Phagocytosis;
macropinocytosis

Macropinocytosis

CME
CME

CME

CME
CME
CME
CME
CME

CME

cERNLGE
Mode of action

Traps clathrin in microcages

Aggregates clathrin

Inhibits the scission of the clathrin pits from

the membrane

Translocates clathrin and AP2 from the cell

surface to intracellular endosomes

Stabilizes CCVs
Not clearly known.

Affects the function of CCVs
Affects the proton gradient
Affects the formation of CCVs

Removes cholesterol out of the plasma
membrane

Binds to cholesterol in the membrane
Depolymerizes F-actin

Inhibits Na*/H* exchange

Blocks GTPase activity of dynamin
Blocks GTPase activity of dynamin |

Interferes with binding of proteins to the

N-terminal domain of clathrin

Defective in GTP hydrolysis
Sequesters clathrin
Inhibits clathrin pits assembly
Dominant negative mutant of clathrin
Blocks formation of clathrin pits

Blocks formation of AP2-dependent
clathrin pits

CME, clathrin-mediated endocytosis; CIE, clathrin-independent endocytosis.

Comments

Nonspecific; interferes with fluid phase
macropinocytosis®

Neonspecific; affects actin cytoskeleton®®
Interferes with macropinocytosis and
actin cytoskeleton'™"”

Inhibits CIE in some cells™

Global changes in actin dynamics™

Inhibits macropinocytosis® and
phagocytosis™

Interferes fluid phase endocytosis” and
CME#

Toxic at higher concentration; inhibits
CMEZ

Affects most endocytic pathways®

May affect actin®

Interferes with actin™
Interferes with actin

Most forms of CIE affected; causes
decrease in PM mobility™

Enhances fluid phase uptake

Other secondary effects (e.g., changes

in gene expression) might occur due to

overexpression and knocking down for
several days

Wak- ~ 1L B e B 8% |~ (endocytosis inhibitor) ( Dutta, D, et al, 2012)
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