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(iS5 1, A S s 4000 P FqPCRELAR, Fiik T
HEAOL[R) T 388 5 A B DG R ek 2 B, I 32 FHRNAT
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HEAT 43 Hr, O 3% bR 9 [log,(FoldChange)|> 141
P20i<0.05. K JT]diamond Ml clusterProfiler 8- %] 7
FERIEFE TGO Re'w A M. KEGGIE % &
ENHTEE.

5% EEXNIREEFRTFE 7EBM vs.
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304 RS RIEAT IRk, — LRk 163 2 R
8% . ffi HBeacon DesignerfX {1 % 1151, N2
HEPKh GAPDH(H -3t 1 W =) . GADPH
—MZIhReE A, SR I SRR, AEA A
o A BRI, WA NSRRI TR RIA
SERAIFF P2, qPCRA# I LightCycler 96 1%
B, NV FRT A 95°C AR YE 10ming 95°C A8 10s,
60°C3E Kk 30s, 40MIEFF, K R M2 it 5. R
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Fig. 1 The induction of double strand RNA

1. LB S5 L4440-Dsmapk T 41 SR (FIHT 115 B bk ik 7
W, 2. IPTG % L4440-Dsmaphk T 41 SR HT 115 B bk ik
75 3. #5417 L4440-Dsmapk T2 TR FIHT 1S BERE AR 574,
4. FUBES ST L4440-Dsussp AR FTHT 11 S B AR RIE 7240,
5. IPTG 2457 L4440-Dsussp T 41 JFOR HT 115 8 Bk 5 7
W1; 6. 5717 L4440-Dsussp T AL TR MTHT 1S AR AR 574

1. Lactose induces the expression product of HT115 strain
carrying L4440-Dsmapk recombinant plasmid; 2. IPTG induces
the expression product of HT115 strain carrying L4440-Dsmapk
recombinant plasmid; 3. uninduced product of HT115 strain
carrying L4440-Dsmapk recombinant plasmid; 4. Lactose induces
the expression product of HT115 strain carrying L4440-Dsussp
recombinant plasmid; 5. IPTG induces the expression product of
HT115 strain carrying L4440-Dsussp recombinant plasmid;
6.uninduced product of HT115 strain carrying L4440-Dsussp
recombinant plasmid

=AY CL A T <6h). SEHGI, 7E 4S50 mLkE
MR T R S A TR, I AN40 mLE5 TR,
R RE TR, LIRS 10d, S50 R ] AR K 25
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B AR SIS USSR FEA, il qPCR
KEMRNATH G H 15 (DsusspF Dsmapk) 1 3£
A, HINEER5 W WK 1, GAPDHEEN A
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21 FENERBREREMKE. FRERYME
R S AT

X R AERU R FEVR TF . BM. MARIRFAE A B
AT RS LIy, $k-45105789 4% transcripts, b K&
238094433 bp, V-2 K JE2250.6 bp, N50K: E£4890 bp;
3#3104071 4 unigenes, &K 237614979 bp, -3
K [52283.2 bp, NSO 54898 bp(# 2). 45 BLASTX
FE/7 5Nr. KOG, Uniprot% 04 ¢, 55 3K1% funi-
genesEAT LUXT, NeZOds ey R 21 1) 5 2 (74586 4%,
1771.67%), R Nt(206904%, 1519.88%; % 3).
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Tab. 1 Names and sequences of primers used in the experiment

ElE/EL S 514
Primer name Primer (5'—3")
TCGTCTCCAATGCTTCTT
GAPDH CGGTCCATCAACAGTCTT
Dsussp CGCAGAGTTAGGACAGAT
GGCTTCATTCACATACACAT
Dsmapk GTGTATGCGTGTAATGATGT
TGAGAAGGAGGCTTGATG

R 2 PENRER RN REARE ST

Tab.2 Assembly analysis of transcriptome in D. sinensis

f8FrIndex 3k ATranscript  #£[KUnigene
0—3500 bp 34400 32713
500—1000 bp 14993 19292
1000—2000 bp 14992 14992
>2000 bp 37074 37074
4 Total number 105789 104071
MK Total length 238094433 237614979
SP#44 fE Mean length 2250 2283
N50K:J#N50 length 4890 4898

# 3 PIERRIR B R HunigenesI BT R S5 501t

Tab. 3 Summary statistics of function annotation of unigenes in

b AL R FE iunigenes TENr B 2 B AT AHALUF
FIUEHC, 55 R 7 41 LA v (R e b 43 i)
AD. magna(76.37%)~ other(14.88%). Diploscap
ter pachys(3.22%)~ D. pulex(3.11%)~ Ricinus com-
munis(1.3%) M Beauveria bassiana D1-5(1.12%).
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HIF. BM. MAFIRFPUA G I 3k 15 1)
FEINHEAT P LE AL, BM vs. MAFDEGs 14 1248
DL 3314 MR AL BM vs. REFDEGsH
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DEGs" 477504 L BEA L 14414 T AL JF vs.
MAIDEGs 44650/ Fifi 5L 24964 T i 2
[X]; JF vs. RE[DEGsH 5414 EEER ., 75540 F
WHEA; MA vs. REFUDEGs 42434 FiEJE A
11464 T~
23 FERIEREZERNE S TFIEE TR
GO'E o iR, AR JE 3 [Funigenes )T
93 H3RE, 604/, Terh 1—20H AN 7R
(Biological process), 21—40JH A 41 fis 41 53 (Cellular
component), 41—60J- N\ 7 ¥ T fiE(Molecular func-
tion). 4131k (Cell differentiation)Fl £ 40 il 5= 4

. . N, -ﬁ‘ . . .
D. sinensis & & (Multicellular organism development) /£ “E4) ik
Y : = =/ N . RPN N
S HEA Fior . FE 28 g, 40 i )i (Cytoplasm) A1 40 i 1%
Database Number of gene Percentage (%) s . s
Nr 74586 71.60 (Nucleus)ﬁéﬂiﬂ@?ﬂﬁj\ﬁ %‘él:lj IJ_‘THS}BU%J, ﬁﬁ1@“§¥ﬁ‘l‘$
Nt 20690 19.88 (Catalytic activity)Fl1#5 145 & (Protein binding)£E 73
KEGG 46310 44.50 FIhae b i (A 2).
Swiss-Prot 55751 53.57 24 (EEEFENFIE
. NV A RN Sope
Uniprot 55712 5353 A KA MO, s R TR B A 4
Sp NN 2 L1 UK 2 Sope
KOG 50785 48.80 SO IS IR = B B 0 T IR (] 3), HLAES
R N, Jk‘ 4‘\_‘ ‘\ M2, e
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Fig.2 GO functional classificati on of unigenes in D. sinensis
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F3041(P<0.05), TIF2041 [ 7= 4 w8 £ 5 F3041 )% BEAE A J5 S qPCRIUGIE () LI FEA
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-m-F20 30 FiRFER, JL3kE 163N R Rk . Fil
bn N
£ wl —a F30 L qPCREGE, Tt H 1945 rh A LR A2 v A B AT
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~ BEREA N, — e B A A, I R g
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e T8
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Fig. 4 Relative expression of mRNA of the genes related to reproduction of D. sinensis
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Tab. 4 Functional annotation of 19 genes related to reproduction

in D. sinensis

I NP Rl
Gene ID Nr Description P
-value
Cluster-13168.28261 O1& chain-fatty-acid--CoA 0
igase 5
Cluster-13168.32243 XV-stlmulated scaffold protein 1.2E-271
Cluster-13168.22885 ll\gitogen-activated protein kinase 0
Cluster-13168.8986  Mucin-5AC 0
Cluster-13168.30254 Vitellogenin 0
Cluster-13168.25309 Hypothetical protein 2.50E-144
Uncharacterized
Cluster-13168.10175 proteinLOC116922765 0
Uncharacterized
Cluster-13168.8760 1 einLOC116924262 0
Cluster-13168.23714 Larval cuticle protein 1.60E-65
Uncharacterized
Cluster-13168.21715 proteinLOC116931189 4.70E-151
Cluster-13168.26630 Breast cancer anti-estrogen 0
resistance protein 1
Cluster-13168.15459 Trypsin alpha-3 1.80E-124
Cluster-13168.38491 Calcium-transporting ATPase 0
type 2C member 11
Cluster-13168.40537 Maltase 1 0
Cluster-13168.31341 Acyl-protein thioesterase 1 2.20E-120
Cluster-13168.3134g Difunctional 3 0
phosphoadenosine 5
Pre-mRNA-splicing factor
Cluster-13168.21884 REM22 4.30E-241
Cluster-13168.25755 embrane metallo- 0
endopeptidase 1
Cluster-13168.31045 F1ytanoyl-CoA dioxygenase 5 5op 7,

domain-containing protein 1

I e FE2% KAk 4L, 5 EGFPAAMILL, Ds-
mapk M DsusspHE A I R IE 5530 T 1 28.1%H1
32.3%; 1E5% KT sk FE 240, Dsmapk 1 Dsussp&
W LB RS EGFPAM L33 F B T 41.1%A1
55.6%. {E2%HI5% KMAT B EZ T, 14440415
EGFPH RIS B& 757 . REEIRE
HH, B e R FE R T R T RN A0S Hh A48 ) T 38
(¥) DsmapkF1 Dsussp& A 1T HACR 520 2. (18] 5).

1E2% KT R FE R, Dsmapk M Dsussp 2 )
M IR 2 N T L444041 MIEGFPYL(P<
0.01); 7E555. SO ZETE W, DsmapkF Dsussp4il
(7= BB B3 /N T-LA4404] FIEGFPZ(P<0.01).
TES5% KIAT B E T, DsusspZH 1 MR IR EUE %
/NTFL444041(P=0.017); 7EE55 SE6MIEE TR 1, Ds-
mapkF DsusspZH IR 7§16 HI5) il 2% 7N T L4440 24 F1
EGFP#41(P<0.01; ] 6).

3 g
B RS (0 7 T LB LR B A K

WRFL# S "%, Chen5 il it RACEH; R 7 ks
T H#RBEraFE N K, MR Pk
A MEPE L O AR B L PRI O R &) A
tra i DR 1 Fk BB WAL . LinZC W50 R I, M
52 8 A (CP)TE [ 22 V3% P A M 1 v i 2R 0k i
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SCREENING AND RNA INTERFERENCE STUDY OF TWO GENES RELATED
TO REPRODUCTION IN DAPHNIA SINENSIS

ZHAO Ya-Jie, LI Guo-Qing, WANG Ye-Ping, JIN Qi-De and DENG Dao-Gui
(School of Life Science, Huaibei Normal University, Huaibei 235000, Chnia)

Abstract: Reproductive biology of cladocera has been a research focus among ecologists, however, the molecular
mechanism on the reproduction of cladocera remains unclear. In this paper, the genes related to reproduction of Daph-
nia sinensis were screened. D. sinensis at four growth stages (JF: Juvenile female, BM: the 1" instar female before ma-
turity, MA: the 1" adult instar female, and RF: the 4" adult instar female) were selected for transcriptome sequencing. 6
combinations including BM vs. JF, MA vs. JF, RF vs. JF, RF vs. MA, MA vs. BM, RF vs. BM, were analyzed, and the
top 30 upregulated genes from each combination were selected. This resulted in a total of 163 differentially expressed
genes. To validate these genes, RT qPCR was performed on the fourth adult females of D. sinensis cultured with fish
kairomones, leading to the identification of 19 candidate genes related to reproduction. Among these candidates, two
genes (Cluster-13168.32243, Dsussp and Cluster-13168.22885, Dsmapk) were selected for functional analysis. Sub-
sequently, RNAi was conducted, resulting in significantly lower expression levels of Dsussp and Dsmapk genes in E.
coli containing their dSRNA compared to the control group (Enhanced Green Fluorescent Protein, EGFP). Compared
with the EGFP group, the expression levels of Dsmapk and Dsussp genes decreased by 28.1% and 32.3% in the 2% E.
coli concentration, and by 41.1% and 55.6% in the 5% E. coli concentration, respectively. Compared with the control
group, the number of eggs and offspring of D. sinensis decreased in the Dsmapk and Dsussp groups after RNAI, parti-
cularly in the 5% E. coli concentration compared to the 2% E. coli concentration. The inhibitory effects on the number
of eggs and offspring of D. sinensis were strengthened after RNAi. Therefore, the Dsmapk and Dsussp genes have been
confirmed to play an important role in the reproductive development of D. sinensis.

Key words: RNA interference; Reproduction; Transcriptome sequencing; Daphnia sinensis
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