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Abstract Rotifers are small, ubiquitous inverte-
brate animals found throughout the world and have
emerged as a promising model system for studying
molecular mechanisms in the fields of experimental
ecology, aquatic toxicology, and geroscience. How-
ever, the lack of efficient gene expression manipula-
tion techniques has hindered the study of rotifers.
In this study, we used the L4440 plasmid with two
reverse-oriented T7 promoters, along with RNase-
deficient E. coli HT115, to efficiently produce dsRNA
and thereby present an efficient feeding-based RNAi
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method in Brachionus plicatilis. We targeted Bp-
Ku70 & Ku80, key proteins in the DNA double-strand
breaks repair pathway, and then subjected rotifers to
UV radiation. We found that the mRNA expression,
fecundity, as well as survival rate diminished sig-
nificantly as a result of RNAi. Overall, our results
demonstrate that the feeding-based RNAi method is
a simple and efficient tool for gene knockdown in B.
plicatilis, advancing their use as a model organism for
biological research.
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Introduction

Gene expression manipulation techniques to achieve
over-expression or knockdown are essential to
explore gene functions in organisms. RNA interfer-
ence (RNAIi) has boosted several fields of biology by
enabling study of loss-of-function effects in various
organisms without laborious procedures or sophis-
ticated apparatus (Ahringer 2006; Fire et al. 1998).
RNAI is an evolutionally conserved post-transcrip-
tional gene silencing mechanism, which double-
strand RNA (dsRNA) molecules trigger degradation
of the mRNA complementary to one strand of the
dsRNA (Elbashir et al. 2001a, 2001b). This mecha-
nism of gene silencing has led to universal use of
reverse genetics methods and a better understanding
of gene function at molecular levels.

Brachionus rotifer is a ubiquitous zooplankton
and valuable for toxicology, evolutionary biology,
gerontology and ecology (Gribble and Mark Welch
2017; Snell and Hicks 2011; Snell and Johnston
2014; Stelzer et al. 2021; Zhang et al. 2023). It has
emerged as a model for experimental ecology to
understand how changing environmental conditions
influence gene functions and, in turn, how individu-
als and populations cope with changing environ-
ments (Franch-Gras et al. 2018; Kan et al. 2023;
Kim et al. 2011; Lee et al. 2020). In order to fully
realize Brachionus rotifer for molecular studies,
techniques for experimental genetic manipulation
are essential. Methodology for gene knockout based
on CRISPR-Cas9 via microinjection is now availa-
ble in rotifer, but it requires advanced microscopes,
micromanipulators, special model of micropipette
puller, and experienced technicians (Feng et al.
2023). Additionally, knockout of some genes can
exhibit lethality. Hence, RNAi maybe a more uni-
versal and flexible method for rotifer’s gene func-
tion research. To our knowledge, there is only one
technique described for RNAi in Brachionus roti-
fer, which involves transfecting small dsRNA into
the hatched rotifers with lipofection agent (Shearer
and Snell 2007). Although this method has allowed
for the study of gene functions in rotifer, there are
some drawbacks and limitations. Direct chemical
synthesis or in vitro transcription of dsRNA is an
expensive approach, producing limited quantities
each time. As a result, experiments can only be
conducted on a small number of organisms, which
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severely limits the experimental scale. Moreover,
RNA is easily degraded, which limits the duration
and efficiency of gene knockdown. Thus, a more
efficient and economical protocol is needed for roti-
fer research.

In nematode Caenorhabditis elegans, RNAi was
carried out by injection or soaking with dsRNA solu-
tion, or feeding the worms with bacteria expressing
specific dsSRNA (Ahringer 2006). The former is simi-
lar with transfection and suitable for treating a moder-
ately number of organisms (e.g., tens to hundreds) or
for high throughput screening in 96 well format. The
latter method, involving feeding, is the least labor-
intensive and most cost-effective, making it suitable
for treating large quantities of organisms simultane-
ously. This approach has been successfully adopted
in various animals, including crickets, planarians,
and termites (La Fauce and Owens 2013; Newmark
et al. 2003; Zhou et al. 2008). Given the presence
of proteins essential for RNAI in the rotifer genome,
such as the transmembrane protein SID-1, the RNA
nucleases Dicer, and the Argonaute proteins, we infer
that feeding RNAi should be functional in rotifers. If
the RNAi feeding method is successful in rotifers, it
would profoundly advance the development of rotifer
research. In this study, we show the method for effi-
cient gene knockdown in Brachionus rotifer by feed-
ing RNAI.

UV-B radiation is known to have negative effects
on aquatic animals, raising the mortality rate and
harming fecundity (Hader et al. 2007; Kouwenberg
et al. 1999; Zhu et al. 2021). At molecular scale,
UV-B was found to cause DNA double-strand breaks
(DSBs) and increase expression of DNA repair
genes (e.g. Rad-51, LIG-3, Ku70 & Ku80) (Kan
et al. 2023). We employed Brachionus plicatilis in
our study and targeted the Ku70 and Ku80 genes,
which encode proteins essential for repairing DSBs,
for RNAi (Chapman et al. 2012; Ciccia and Elledge
2010; Lieber 2010). This choice was based on the
easily identifiable changes in life table parameters
that would occur if the RNAi was successful under
UV radiation. Our results provide evidences for
establishing of an easy, feeding-based RNAi method
in Brachionus rotifers. We demonstrate reduced Ku70
and Ku80 mRNA, diminished the total fecundity, and
shortened lifespan in response to UV radiation in
Brachionus rotifer that fed on bacteria that express a
dsRNA specific for Ku70 and Ku80. In summary, this
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method further promotes rotifers as a model for bio-
logical research.

Materials and methods
Rotifer and algae culture

The B. plicatilis strain JPNAGOO1 was cultivated in
artificial seawater (ASW) with a salinity of 30 parts
per thousand (ppt), prepared using concentrated sea
salt (Blue Grand Star, China). The clone strain was
maintained in an illuminated incubator set to a light
intensity of 4000 Ix, with a 12-h light:12-h dark
photoperiod, at a temperature of 25 °C. The culture
method for the rotifers was based on Snell’s methods
with minor adjustments (Snell et al. 2012). The ani-
mal rights are not applicable.

The algae Chlorella vulgaris were cultured in F/2
medium at 25 °C, under continuous light exposure of
4000 1x (Guillard 1975). The algae were harvested
at the exponential growth phase using centrifugation
at 5000 rpm for 10 min. The rotifers were fed once
daily with a concentrated suspension of C. vulgaris at
a density of 3x 10° cells/mL.

Gene idenfication and analysis

In brief, hidden Markov models for searching pro-
teins with conservative domains (dsRNA-gated
channel SID-1 family: PF13965; Dicer dimerisation
domain: PF03368; Dicer dsRNA-binding domain:
PF20932; Piwi domain: PF02171; Argonaute PAZ
domain: PF18309) were obtained from the Pfam data-
base (https://www.ebi.ac.uk/interpro/entry/pfam/#
table) (Bateman et al. 2000). The genomes of B. pli-
catilis (NCBI GenBank: GCA_003710015.1) were
scanned by the online tool ‘hmmsearch’ and keep
significance E-values as 0.01 (https://www.ebi.ac.uk/
Tools/hmmer/search/hmmsearch) (Finn et al. 2011;
Franch-Gras et al. 2018; Potter et al. 2018). Sequence
alignment was completed by ‘MUSCLE’ tool using
MEGA 11 software (Edgar 2004; Tamura et al. 2021).
The phylogenetic trees based on the Maximum-Like-
lihood method were performed by IQ-TREE (https://
www.hiv.lanl.gov/content/sequence/IQTREE/iqtree.
html) (Trifinopoulos et al. 2016). Conserved domains
were scanned by ‘Batch CD-search’ tool and the
E-value threshold was kept as default (https://www.

ncbi.nlm.nih.gov/Structure/bwrpsb/bwrpsb.cgi)
(Marchler-Bauer et al. 2017).

Synchronization of rotifers

Well-fed rotifers were collected with 300-mesh sieve
and transferred into a 1.5 mL centrifuge tube. A
1000 pL pipette with micropipette tip was then used
to pipetting rotifers forcefully. Finally, amictic eggs
were collected and transferred to ASW containing C.
vulgaris as a food source and left overnight to hatch
(Feng et al. 2023). The next day, age-synchronized
neonates were employed in subsequent experiments.

Vector and expression system

The RNAI feeding assay contains two key technique
points, a kind of vector containing two T7 promotes
in opposite orientations (L4440) and a RNase III
deficient DE3 bacteria strain (HT115). DE3 E. coli
have been integrated T7 RNA polymerase and can be
induced with IPTG (isopropyl-pB-D-thiogalactoside)
to produce T7 RNA polymerase. This promises the
production of dsRNA from DNA fragment cloned
between the two T7 promoters. L4440 plasimd was
obtained from Addgene (#1654, gift from Dr. Andrew
Fire to Addgene). HT115 DE3 E. coli strain was
obtained from Huayueyang (NRR10220, Beijing)
(Dasgupta et al. 1998).

Target genes and plasmid constructs

In this study, we target Ku70 and Ku80 transcripts
for RNAi (Table S1). Total RNA extraction and the
first-strand cDNA synthesis were both completed
by commercial kit (TTANGEN DP451 & Beyotime
D7170M with gDNA eraser). The cDNA was used
as PCR template and each construct was subcloned
into pMD-19T (Takara, Japan) and sequenced for
identification with commercial primers (e.g. M13
Primers). Appropriate restriction enzyme cutting
sites were added to the 5 end of primers for clon-
ing. Subsequently, the target fragments and L4440
vectors were cut off by double restriction endonu-
cleases simultaneously and then connected by T4
ligase (Takara, Japan). The recombinant plasmids
were mixed with competent E. coli HT115 and
transfected by thermal shock method. More detailed
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procedures can be found in the supplementary mate-
rial (Feeding RNAI protocol). The primers used in
this study were listed in Table 1.

Feeding protocol

Bacteria carrying the recombinant plasmid were
added into 400 mL fresh Luria Broth (LB) medium
and culture at 37 °C with shaking at 200 rpm until
the optical density (ODg,,) reached approximately
0.6. IPTG was then added to a final concentra-
tion of 0.5 mM to induce plasmid transcription.
After 8 h of induction, the bacteria were harvested
by centrifugation at 5000 rpm for 10 min, resus-
pended in 100 mL of double-distilled H,O (ddH,0),
and stored at 4 °C. Total RNA was extracted from
the induced bacteria and subsequently mixed with
RNase A in a high-salt concentration environment
(NaCl1>300 mM) to digest the single-stranded
RNA. This treatment allowed for the assessment
of dsRNA induction efficiency via 1% agarose gel
electrophoresis.

Approximately 5000 one-day-old rotifers were
carefully transferred into a 50 mL beaker contain-
ing culture medium. The medium was composed of
3% 10% cells/mL of C. vulgaris suspended in 30 ppt
ASW and supplemented with 20 puM 5’-Deoxy-
5-fluorouridine (FUdR), which inhibits the hatching
of new born eggs (Snell et al. 2012). For the RNAi
treatment, the volume of induced bacteria added was
one-tenth of the total medium volume, resulting in a
concentration of approximately 1x 107 cells/mL. The
RNAI treatment duration was 48 h, during which the
culture medium was refreshed daily. The efficiency of
RNAIi was assessed using RT-qPCR, with the empty
vector serving as positive control.

Table 1 Primers used in this study are as follows

UV treatment and life table experiment

In the experiment targeting the knockdown of Ku70
and Ku80, UV-B radiation was employed to induce
DNA DSBs. The UV-B radiation intensity was set at
1 W/m?, as measured by a UV-B radiometer (Beijing
Normal University Optoelectronic Technology). The
radiation dose was administered at a rate of 1 kJ/
m? per day by hanging three UV-B lamps (Sankyo
Denki, G8TSE, Japan) approximately 20 cm above
the culture plates for a duration of 60 min. The UV-B
lamps were covered with cellulose diacetate filters
(Chengdu First Instrument) to eliminate shortwave
radiation below 290 nm, thereby simulating a spectral
more akin to natural sunlight (Teramura et al. 2006).
To ensure UV-B penetration and to prevent evapora-
tion during the exposure period, the culture plates
were sealed with a quartz lid (Kim et al. 2011). A
total of 48 newborn rotifers were individually trans-
ferred into 24-well culture plates, each well contain-
ing two rotifers and 1 mL of the previously described
culture medium, which was supplemented with the
induced bacteria. The medium was refreshed every
day, and daily inspections were conducted to monitor
the survival of the rotifers and the production of off-
spring until all individuals were dead.

Quantitative real-time PCR (qPCR)

Approximately 5000 rotifers were processed into
gPCR. Total RNA was extracted using TIANGEN
commercial kit (DP-451, Beijing, China) and 1 pg
of total RNA was converted to cDNA by primers
mixture containing poly(T) and random primers
(Beyotime D7170M, Shanghai, China). gPCR was
performed by using SYBR Green Premix (SinoMol
SQ202-01, Nanjing, China). Data was collected as

Gene name Application Forward Reverse

Ku70 PCR AAGCTTACTGGTTCATTACGAGATAG GAGCTCTAGAGCGTCAGCGTAGAATT

Ku80 PCR AAGCTTGAAGGCCTTGTTTTGGTACTTGA GAGCTCCTCTTCACTAAATGGACT
TATGACATCTAA

Ku70 qPCR CCTTCGAGGTTGGTTGCCTT ATCATCCGCAAACGGCAAAA

Ku80 qPCR TATTGCCCGATCCAAACGCT AATTCCGCACACGTCCTCTT

B-actin qPCR ACTGCTATGTTGGCGACGAA CTGGAGCCACTCTCAACTCG

The underlined portions of the primers represent the restriction enzyme cutting sites, with Hind III on the upstream primer and Sac I

on the downstream primer
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threshold cycle (CT) values and f-actin was used as
the housekeeping gene. Expression levels of target
genes were obtained by normalizing them to house-
keeping genes, and the AACt method was used to cal-
culate fold changes in relative gene expression (Livak
and Schmittgen 2001). Primers used were listed in
Table 1. The qPCR thermocycling was as follows:
Predenaturation at 95 °C for 60 s, 40 cycles of dena-
turation at 95 °C for 15 s, and annealing and exten-
sion at 60 °C for 60 s. Melting curve steps: 95 °C for
15 s, 60 °C for 60 s, 95 °C for 15 s and continuous
(Roche, Light Cycler 96).

Statistical analysis

Statistical analysis was conducted by GraphPad Prism
Software. Student’s r-test was applied when two
data sets were compared. The comparisons between
groups were analyzed by one-way ANOVA, and a
multiple-comparison Tukey’s test was used to deter-
mine significant differences between each group and
the control. Data were presented as means+ SD.
P-values<0.05 were considered statistically
significant.

Results
Core players of RNAI in Brachionus rotifer

The rotifer B. plicatilis carries all the key compo-
nents necessary for RNAi within its genome (Fig. 1).
The SID-1 gene (systemic RNAi_defective), which
is crucial for systemic RNAI, encodes a transmem-
brane protein that forms a channel for dsSRNA gating.
Through genomic analysis of B. plicatilis, we identi-
fied a homolog of the SID-1 gene. Additionally, we
found that the genome of B.plicatilis contains two
homologs of Dicer and eleven homologs of Argo-
naute proteins, which are vital for RNA processing
and mRNA degradation, respectively. Given the pres-
ence of these essential genes for RNAi, we infer that
RNAi mechanism induced by feeding is likely to be
functional in rotifers.

PCR and dsRNA induction

Specific primers were designed to amplify an
approximately 550 base pair segments from the

Bp-Ku70 or Bp-Ku80 genes, which was subse-
quently sub-cloned into the L4440 plasmid (Fig. 2a
and Table S1). To confirm the production of the tar-
get double-stranded RNA, the total RNA extracted
from IPTG-induced bacteria was digested and ana-
lyzed. Figure 2c illustrates that distinct bands cor-
responding to the expected size of the dsRNA are
evident in the IPTG-induced samples, whereas no
dsRNA expression is observed in the uninduced
control bacteria.

Optimization of RNAi feeding protocol

To standardize the RNAi feeding assay, we fixed the
feeding amount of induced bacteria (approximately
1 x 107 cells/mL) and evaluated the interference effi-
ciency under a range of feeding durations (Fig. 3a).
The feeding regimen was systematically varied from
one to four days, and mRNA levels were quantified
using qPCR. As the feeding duration was increased,
the mRNA levels exhibited a significant decline and
stabilized after two days of feeding (Fig. 3b). Con-
sequently, for the RNA interference method relying
on feeding in rotifer, we recommend maintaining
the interference duration at two days or longer, with
the specific duration determined by the experimen-
tal needs.

Knocking down Ku70 and Ku80 makes rotifers
sensitive to UV radiation

To evaluate the effectiveness of RNA interfer-
ence induced by feeding, we supplied B. plicatilis
with bacteria expressing dsRNA targeting Ku70
and Ku80, which are pivotal genes in the DNA
double-strand breaks repair pathway following UV
irradiation. Compared to the control group, after
UV radiation, the fecundity of rotifers with Ku70
and Ku80 gene knockdown significantly decreased
by 58.53%, and their lifespan was also reduced by
26.40% (Fig. 4b, c¢). Moreover, we also detected that
the knockdown of Ku70 and Ku80 could result in
the impairment of embryonic development in cer-
tain cases (Fig. 4d). These findings collectively con-
firm that our RNAi method is effective in inducing
targeted gene silencing in rotifers.
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Fig. 1 Players of RNA
interference in Brachionus
plicatilis. a The domain
organization of SID-1 and
Dicer protein in rotifer,
nematode and fruit fly.
Brachionus plicatilis (B.p)
SID-1 (RNA32255.1),
Dicer-1 (RNA31321.1),
Dicer-2 (RNA38511.1);
Caenorhabditis elegans
(C.e) SID-1 (AAL78657.1),
Dicer (NP_498761.2);
Drosophila mela-
nogaster (D.m) Dicer-1
(NP_524453.1), Dicer-2
(NP_523778.2). Accession
numbers are for Genbank.
b The phylogenetic tree of
Argonaute proteins based
on the Maximum-Likeli-
hood method. Argonaute
can be divided into Ago
family and Piwi family.
The accession numbers for
Genbank are listed after
the taxon name. Shizosac-
charomyces pombe (S.p),
Arabidopsis thaliana (A.1),
Brachionus plicatilis (B.p),
Drosophila melanogaster
(D.m), Caenorhabditis
elegans (C.e), Homo sapi-
ens (H.s). ¢ The Agronaure
protein is highly conserved
between Brachionus pli-
catilis and Homo sapiens.
Brachionus plicatilis (B.p)
Ago-1 (RNA31902.1);
Homo sapiens (H.s) Ago-1
(NP_036331.1)

Discussion

RNA interference (RNAi) is a powerful technique
that allows for the selective suppression of gene
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expression, thereby enabling the investigation of gene
function (Fire et al. 1998). Traditionally, in animal
systems, RNAi has been achieved through methods
such as injection or transfection (Ahringer 2006).
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While these approaches have demonstrated varying
degrees of success, they are not without limitations.
Injecting double-stranded RNA into small zooplank-
ton, such as rotifers, presents significant challenges
due to the difficulty in operation and the potential for
mechanical damage, which can lead to developmen-
tal abnormalities and accidental mortality in the ani-
mals (Feng et al. 2023). Moreover, the production of
dsRNA is often limited, and the scale of experiments
can be small, posing constraints on the transfection
method (Ahringer 2006; Shearer and Snell 2007).
In the present study, we employed a feeding-based

IPTG IPTG
) +)
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MCS

L4440 f1 ori
2790 bp

7

£ AmpR promoter

AmpR

MCS means multiple cloning sites. ¢ The gel electrophoresis
image on the left shows PCR products, while the image on the
right illustrates bacterial total RNA digested by RNase A. The
target bands are marked with red boxes or an arrow

pitis | Ku 70

relative mRNA level
— o

b p b

P —

0.0 I I I I 1
Con 1d 2d 3d 4d

approach to deliver dsRNA, which offers advantages
such as labor efficiency, cost-effectiveness, and the
ability to conduct experiments on a large scale with
a multitude of individuals. This method has been suc-
cessful in inducing targeted gene silencing in this
study.

The RNA interference is a conserved mecha-
nism across eukaryotes and is initiated by the pres-
ence of double-stranded RNA (Elbashir et al. 2001a,
2001b). The dsRNA is initially transported into the
cell through the Sid-1 transmembrane protein, where
it is processed by the Dicer enzyme into 21~23
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Fig. 4 Knocking down Ku70 & Ku80 makes rotifer frag-
ile to UV radiation. a qPCR was used to detect knockdown
efficiency. The mRNA level of Ku70 & Ku80 significantly
reduced after RNAi feeding regimen. Bacteria carrying an
empty plasmid were taken as a control. Data are presented as
mean+SD, n=3. (Ku70) t=11.19, df=14, P<0.0001 (two-
tailed), a>b, a=0.05; (Ku80) t=9.414, df=14, P<0.0001
(two-tailed), a>b, a=0.05. b Survival curve analysis for Ku70
& Ku80 knockdown rotifers after UV radiation. Bacteria car-

nucleotide small RNA duplexes known as siRNAs
(Feinberg and Hunter 2003; Shih and Hunter 2011;
Winston et al. 2002; Zhang et al. 2004). These siR-
NAs then associate with Argonaute proteins to form
RNA-induced silencing complexes (RISCs), which
function to target and degrade mRNA that is comple-
mentary to the siRNA sequence, guided by base pair-
ing principles (Jin et al. 2021; Liu et al. 2004; Sheu-
Gruttadauria and MacRae 2017; Yuan et al. 2005). In
the genome of B. plicatilis, we identified Sid-1, Dicer,
and Argonaute proteins, each with homologs, indi-
cating the presence of essential RNAi components
(Fig. 1). Sid-1 is widely conserved and facilitates the
transport of RNAI silencing signals between cells
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rying an empty plasmid were taken as a control. Data are ana-
lysed by Log-rank test (Mantel-Cox). ¢ The fecundity reduced
significantly after RNAi feeding regimen. Bacteria carrying an
empty plasmid were taken as a control. Data are presented as
mean+SD, n=3. t=12.87, df=70, P<0.0001 (two-tailed),
a>b, a=0.05. d Abnormal embryonic development was
observed in rotifers subjected to co-RNAi targeting Ku70 and
Ku80. Scale bar: 50 pm

(Feinberg and Hunter 2003; Shih and Hunter 2011;
Winston et al. 2002). It is found in various inverte-
brates, including Brachionus rotifers. Dicer proteins,
initially characterized in humans, possess a complex
domain structure, which typically includes a DEAD
box domain, an RNA helicase domain, a dimerization
domain, a PAZ domain, two RNase III domains, and
a dsRNA binding domain (Hock and Meister 2008;
Sasaki and Shimizu 2007). However, some Dicer
homologs may lack certain domains. For instance,
the DEAD domain, crucial for the regulation of
various RNA-related processes, is notably absent
in Bp-Dicer2. This domain loss is also commonly
observed in mollusks, annelids, platyhelminths, and
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most arthropods (Rossi et al. 2014). Notwithstand-
ing the absence of the DEAD domain in some Dicer
homologs, the other domains of Dicer proteins in
Brachionus rotifers remain conserved. This includes
the PAZ (Piwi-Argonaute-Zwille) domain, which is
essential for identifying the ends of double-stranded
RNA (dsRNA), and the RNase III domain, responsi-
ble for cleaving dsRNA (Park et al. 2011; Sasaki and
Shimizu 2007; Zhang et al. 2004). Argonaute pro-
teins, on the other hand, can be categorized into the
Ago and Piwi families. The Ago family is expressed
ubiquitously, whereas the Piwi family is specifically
expressed in the germline. Both families share the
PAZ domain with Dicer and are distinguished by the
presence of a unique Piwi domain, which is respon-
sible for binding siRNAs and cleaving mRNA (Hock
and Meister 2008; Sheu-Gruttadauria and MacRae
2017; Yuan et al. 2005). The key amino acid residues
for dsRNA binding and the cleavage active sites are
shown in the figure S1. This conservation of sequence
and structural information further corroborates that
feeding RNAi may function well in rotifers.

The Ku protein complex is capable of recogniz-
ing the ends of DNA double-strand breaks and, upon
binding to DNA, recruits and activates the DNA-
dependent protein kinase catalytic subunit (DNA-
PKcs), thereby initiating the nonhomologous end
joining (NHEJ) pathway for DNA damage repair
(Chapman et al. 2012; Ciccia and Elledge 2010;
Lieber 2010). Our research indicates that RNAi
in Brachionus rotifers not only results in a signifi-
cant reduction in mRNA levels but also leads to a
pronounced decrease in fecundity and an increase
in mortality under UV radiation (Fig. 4b, c). It is
important to note that RNAI is a post-transcriptional
regulatory mechanism that degrades mRNA with-
out directly affecting mRNA transcription, thus its
effects are transient. Our experiments revealed that a
sustained feeding regimen of two days or longer was
required to maintain stable mRNA levels. Addition-
ally, we found that the reduction of Ku70 and Ku80
transcripts in some rotifers led to abnormal embry-
onic development (Fig. 4d), suggesting that RNAIi in
rotifers may be systemic and can impact the germline,
offering a potential avenue for investigating interfer-
ence during rotifer embryonic development.

In any case, these findings underscore the
effectiveness of RNA interference and the feed-
ing method in Brachionus rotifer. This approach

represents a valuable tool for genetic manipulation
of this organism in the fields of aquatic toxicology,
evolutionary biology, biogerontology, and experi-
mental ecology.
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