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ES BRI AT, 8 N TR S — e T R
AbHHEC T mL I3 -5 B 2% i (R A R N 1.32%,
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Tab. 1 Primers used in this study

5|¥IPrimer  514)¥ 4 Primer sequence (5—3") Hi&Purpose

REDD2F  TGGTAATTCGGCACTACACTT  ORFH:ifF
REDD2R  GTCACTACAACCGCAAACACT ORFH&E
REDD2F1 CAGCAGTGGTCACCCTCATTA  3'RACE
REDD2F2  ACCGCCACTATTTCCAAAGC  3'RACE
REDD2R1  GGGTCCGCTCTTTGATGCA 5'RACE
REDD2R2 CTGAAAGCGGAACCACTCG ~ S'RACE
UPM CTAATACGACTCACTATAGGGC %ﬁgEﬁﬁH
NUP AAGCAGTGGTAACAACGCAGA RACEJ®
GT GlkY|

MI3F GTTGTAAAACGACGGCCAG ~ DNAJIF
MI3R CAGGAAACAGCTATGAC DNAJIF
P-REDD2qF GGAGACGGGTGCCTGGATGG ~ qRT-PCR
Pt-REDD2qR GAGGAGGAGCGGCGGGAAG ~ qRT-PCR
B-actin-F  GCATCCACGAGACCACTTACA %‘%‘PCR
pactin-R  CTCCTGCTTGCTGATCCACATC ‘é}%‘PCR
ooy IANTACQCTCACTATACOONT s
tREDDIR TAATACGACTCACTATAGGGAT 4 p i

CAGAACTTGTGGGTCGTCGTAG

ddH,0, 2.5 pL 10x TransTaq® HiFi Buffer I, 1.6 uL
2.5 mol/L dNTPs, 0.4 pL Trans7 aq® HiFi DNA Poly-
merase, 0.4 pL. Forward/Reverse primer (10 pmol/L)
and 1 uL template DNA. JKMNFEF U R Fiw: 94C,
5min; 94°C30s, 60°C30s, 72°C, 1min, 35/ME#;
72°C, 10min; 4°C, 1HIRRFF. Ky 115 2 FIPCR™
Wik AEH By R ER A B A R A w247 00 e,
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ncbi.nlm.nih.gov/Blast.cgi)iZE 47 HEXJ 70 #r. i
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B MBS 73 32, B 5 R Sh P 2 B g R
(Strongylocentrotus purpuratus)~ H AR Z(4po-
stichopus japonicas) 5y i 8 (Limulus polyphemus)
RA—3Z, 5 FJER T 8RB EE# (Green Shore
Crab)fHFERIE

PT-DDITAL
JLANERTER Litopenaeus vannamei
K% Daphnia magna
G iiIE Strongylocentratus purpuratus
H AHillZ Apostichopus japonicus
L, R RE Limulus polyphemus
-\ Homo ;/(Ilpiens
u
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B 1 HE I DDITALM RS
Fig. 1 The phylogenetic tree based on the sequences of different
DDIT4L family members
BEALAR b it F 2 B B0 S R R T 51 (K GenBank % 551 JLANIR
XHUF, XP_027223544.1; K%, JAL45518.1; LK OifgHH, XP_
787042.1; HAHIZ, PIK42874.1; S, XP_022254613.1; A,
NP_660287.1; /N, NM_029083.2; BT, NM_200107.1; &
%, DN550748.1
The GenBank accession numbers of protein sequences used for
phylogenetic analysis are as follows: Litopenaeus vannamei,
XP_027223544.1; Daphnia magna, JAL45518.1; Strongylocent-
rotus purpuratus, XP_787042.1; Apostichopus japonicas, PIK
42874.1; Limulus polyphemus, XP_022254613.1; Homo sapiens,
NP _660287.1; Mus musculus, NM_029083.2; Danio rerio,
NM_200107.1; Green shore crab, DN550748.1
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Wb i 0k B 22 7 B 3 (P<0.05); T ERIR SR K
B, Pr-ddit41i) 715 & H B R, Bl S H B0
(5] -, 7E 3% 0K 2 1 IV 301 70 38 B 309 A L G 2 3 22 5%
(P>0.05); B J K HR HI 11 208 B th B I8 O, 2 2K
THEI(P<0.05).
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Fig. 2 The relative ddit4] mRNA level in healthy tissues of ddit4/
P. trituberculatus
B. Ifi40fE; S. B; BR. fii; 1. i7; H. (0 fE; E. IRAH; G. #; Hp. Tk
IR, Bl rha, b, ¢, d”NSPSSE M-+ Duncun& ik iH & H I F4E 4
H, AR BER RS 22 7 A B35 (P>0.05), AR BF 7R 22 57
.35 (P<0.05)
B. hemocytes; S. stomach; BR. brain; I. intestine; H. heart; E.
eyestalk; G. gill; Hp. hepatopancreas. The letters “a, b, ¢, d” are
subsets by Duncan algorithm. The same letters indicate that there
is no significant difference in groups (P>0.05); the different letters
indicate that there was significant difference in groups (P<0.05)
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Fig. 3 Relative expression of ddit4l at different larval develop-
ment stages of larval P. trituberculatus
nang. TR, yuan. JFZH; yan. IR A; xin. OBEE; 21 R
Wi T W; Z2. BRI 1T, Z3. BeRGRTIDN; Z4. k4
IVE; M. KIR&h1A B Fi<a, b, ¢, d” ASPSSE A F Duncunf i1t
S TS, MR TR RIS 22 R A B (P>0.05), A ET
BEFRIR 22 5 3 (P<0.05); T IA]
nang. Blastocysts; yuan. Gastrula stage; yan. Eye period; xin.
Heartbeat period; Z1. Daphnia | stage; Z2. Daphnia Il stage; Z3.
Daphnia Il stage; Z4. Daphnia [V stage; M. Megalopa. The letters
“a, b, ¢, d” are subsets by Duncan algorithm. The same letters
indicated that there was no significant difference in groups
(P>0.05), the different letters indicated that there was significant
difference in groups (P<0.05). The same applies below
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Fig. 4 The relative expression of Pt-ddit4/ in hemocytes and hepatopancreas of P. trituberculatus infected with V. parahaemolyticus
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Fig. 5 The relative expression of Pt-ddit4/ in hemocytes and
hepatopancreas of P. trituberculatus injected with RNAi
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Fig. 6 Mortality of swimming crab infected with V. parahaemoly-
ticus by RNA interference
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JH T B8 7 A A W AR FH K I R 380 A1 i 9 3 S KO,
AR S 5G 25 Rt o, I Wi 5 Pr-ddit4lf 3R 15
B LA, 12hA 7 40 B ok 204 {H (8.851%),
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SEFIE L, o] B8 — PR 1) e 5 7

N T E B Pr-dditdl R 55 5 =R T
() 428 05 680, ASF 20 05 RN A T4 0 1% 3 R AT 1
DUER, B HEAT B B R e S 56, 45 SRR 1
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CLONING AND EXPRESSION ANALYSIS OF Pt-ditt41 IN SWIMMING CRAB
(PORTUNUS TRITUBERCULATUS)

YAN De-Ping', LU Jian-Jian">, LU Xuan', ZHANG Wen', TI Xing-Bin', SONG Liu' and LIU Ping"’

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. Laboratory for Marine Fisheries Science
and Food Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China)

Abstract: The DNA Damage Inducible Transcript like 4 cDNA of swimming crab Portunus trituberculatus was cloned
by RACE method to clarify the structure and function of Pr-ditt4] gene. The gene sequence of Pt-ddit4l was 2727 bp
long, containing an ORF of 507 bp to encode 168 amino acids. The molecular mass of Pt-ddit4/ was 19.14 kD, and has
a highly conserved RTP801 C domain at the C-terminal. Blast similarly alignment and phylogentic tree analysis
showed that Pt-ddit4] gene had a 60% similarity with Litopenaeus vannamei ddit4l gene, and first clustered with
Litopenaeus vannamei. The expression of Pt-ddit4] at different developmental stages of swimming crab showed that it
played a role in early development. The Pt-ddit4] was expressed in all tested tissues with the highest expression in he-
patopancreas and the lowest in hemocytes. The Vibrio parahaemolyticus infection experiment showed that the expres-
sion of Pt-ddit4] in hemocytes increased gradually and then decreased, reaching a peak at 24h, which was 8.85-fold that
of the control group (P<0.05). However, the trend was down-regulated with a minimum at 72h in hepatopancreas,
which was only 1/40 of the control group (P<0.05). After RNA interference, the expression level of Pt-ddit4] was
down-regulated within 6—24h, and the mortality rate of the infected swimming crab with dsddit4l injection was much
higher than that of the control group. This study provides a reference for further understanding the physiological func-
tion of ddit4l gene in P. trituberculatus.
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