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(LILTRER K%, LIFREHEAEYEARE SRR =,
LB A TR S AESHRE SRS, LI Ex#, 222005
2 LA AW HE AR RAH L, T EDi 222005;
3L E LM F R GEIERT SRAF G, LIF Ea 210014)

BE: A RERBLEEFEH () EFRLFHNTERAT G, TRREFROITHFE
4775, FIH RACE # KK 4#F T & B & 4F cryl 8 cDNA J5 7| & K I 3¢ H 98 17 7 88 247 »
HR A cryl 2K 2190bp, FF ik A 1 845bp, 5'35 4 4w 4 X 5 241 bp, 3'3% I 47 44
X% 104bp, H£EFH 614 NEER, MANEARN LS TREN 705ku, EHEwH KN
509, FEERITER, BRET eyl 5 LN EXNITHEFEMERE, H 71.6%. KHE
EOMERD R, RERAF eyl ZRAA 8. QM. §. FFBER. MR LA, aEf
ErRMETHAERL, HPRWNOERLERS, BRAOERZ; TR B RKLLE
AN, XA EEH TR QDT RAEETEFLANAESE . TR EELH T RNA
F 4 (RNA interference, RNAI) 45 K B 77, i 4t /N T RNA(siRNA) & 3~6 h I X X E T &
RNyl WRABEEZETHLLE, O-24h e tR TR XA ELLEZZR,
RNA TH AW XL ELEZMRT B, WEREKW oyl 78 F F w3 B H ¥ #.
B F R ERHANHARRD, ZARIENER T 7 E & o 2 H B R & L6 42 4
e

KRB FR AN, REEXEE, A8%%; BFHE; RNATH#H

FEISES:Q785; S917.4

fe 4L {6 2 (Cryptochrome, Cry) & — 2K % %
MR, JIZAFETE . M. dERRR,
F LT e R AR AR S 5 Y
LB g . MY A e EY, 25
HEYIERASE ZMBACER, W/ (Mus mus-
culus). Z % (Bombyx mori) " [7) B &% B cryl Fl
cry2 2 Fh AL . ARG IY (drabidopsis thaliana) WP %

IgFE HE: 2020-05-18  f&EIHHA: 2020-06-09

X HAFRERS: A
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R TRE N = BLAR ILAE AR W Bl A YT | G IRk
A B H R R T S, W ER el A ery2
9 /0N B2 43 ol b 3 e R e 2 T B 0 s U
KAESGY T, R A, AKIEEA Time-
less fE % 38 1 45 & Cryl 7 [a] 8 75 B& 5 4 (Danio
rerio) WIAEW B KIE™ R ILTIE en2 MRIK S
% AR GBI (Eriocheir sinensis) [N R 5,
& B e HRE RN o F 1972 A, B ery FEH 762K
AT R D) BRI B UL E . R FLER (Exo-
palaemon carinicauda) 1F 7 3% B F& A 191 1 2 0%
WRZE, AR W hoRE O B R iy AP S RN ) g i AN 15
AT, X I pL R s sl T, Pk, X
cryl FEIRAESE, A B TINGELE R AR AR
FH 2 28 A W 1 A R WL AR A

1 MRS IE

1.1 SCIe# Rt

LEHAAERANN AL E A EN 1K
AP AR, HEER 3 AR . RN LA A
A, rRIBCHRAE . B DA, 88 8. LA,
PERR . BFRAR MR Rz 9 4141, HF RNA
PR

H T WFSE eryl 76T H A5 A i) KA R,
MO ST, FRE3hEI0, 3. 6. 9, 12, 15, 18,
21 W) BEATHURE, BN IA) B 3 AT R, H
T HE HURE L B[] 85 %) RNA
1.2 = RNAEH

{81 F§ UNIQ-10 #: = Trizol 4 RNA 45 B izt 7
EAETAYTE (G RO A RAE T
RNA $#2HU, HI 1% 3 B5 b BE B L Uk K 3% RNA
By 5E % %, H Gene Quantity Pro Jll &8 RNA 4fi Ji
KM, —80 °CIRAT .

1.3 cDNA E—#&H

{# F PrimerScript™ RT Master Mix(TaKaRa)
RA &, BOS R A RS 414U A RNA AR
Bk cDNA, il cDNA ¥ J¥ 5 #FE 2 50 ng/uL
T IE2e 95 . 73 HUAE 43 RNA ffi Jl SMARTer
RACE 5'/3' Kit(TaKaRa) {5 &, 205l4a w50 3/
RACE-ready cDNA, LIBF4E 10 uL #7434, —20°C
TRAE

1.4 cryl cDNA FHIR R EREEMFE R0
DU R H IR S 50 M AR A, F Primer

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

premier 5.0 ¥4 % i oyl O FFN B (3R 1),
i# ot PCR §" B3RS cryl 0 BE, &e4lifh . wil
Jaik B4 TAY TR (1) B A R w27
¥ o MRAEIRAF A O i BE iR S 1 oyl -F-
130, cryl-F-35 T 53y Pasy 34, orpl-2-827,
cryl-Z-1173 JHF 3" 3 PR B 1 (% 1), PCR X
IO 1A 2 1S # ¥ 4% SMARTer RACE 5'/3' Kit
(TaKaRa) i & Ui & . ¥ 3% =W Zat 4tk
K s B % f5, ) DNAMAN 8 4K ) 47 Bf $ 3k
58 BB HEF eryl (525 cDNA JF51) .

7E NCBI 3% (https://www.ncbi.nlm.nih.gov/)
XF eryl () cDNA JT 51 Je %f v 28 55 1R )37 51 A7 kb
Xits FFHFEL MK F ORF Finder (http:/www.ncbi.
nlm.nih.gov/gorf/gorf.html) 73 7 cryl A9 H Ji I 332
HE (ORF) K H: 4wt i) & 3L 12 751 ; A DNA star
AT B SR A M TR R
MEGA 6.0 # {4 #F 17 Z 5L R 7 4 1) 2 J Lh X &
SR R LS RIOR LI e 8

1.5 BEBIT eryl RIEFHES

F| ] Thermo Fisher (http://rnaidesigner.thermofi
sher.com/raiexpress/design.do) &£k %11 RNA T3
5191, WIPEAE R HEF eyl ) cDNA 3 31 % 1125
JeERGIY, LI R ER 18S rRNA NS HE A
(F D)o PEE R B K/ L) A R AR
(80 B2, Hi4H 20 ) 4T RNA THLSLE, #4EH
% $#% H TR102-T7 RNAi Transcription Kit (Vazy
me, HE)XFEUIIHTT, THRAE 4 pg/g 78
1 FUER Y0 JIE 2 B2 A 7 3 /T3 RNA(siRNA)
XF eryl SEATUCER, XFRBZHFE 4 ng/g TG BER K,
HH SRR, FEEOEET (15 W) FILH YEAT (30 W)
T Sk A A BR A AT iE S IR, K
JERRGREE A 1200 1x, FFEE 24 h, Sl 7EAbHS 3.
6. 9. 12 M1 24 h BUbE, BB AFATREN o

PIR R 88 B | A 8 25 14 T A8 A
FEFTUF cDNA A5k, i SYBR Premix Ex Tag Il
R & (TaKaRa), 2158 W 52K B8 S 14 2 Al
FEF, 1E Step One Plus A HPEAT 520 7' 5E i PCR
(qQRT-PCR) ¥4, g5 R 24 kM k1758
Hodr.

2 4
2.1 BEBUF cryl 454
B R U eryl B cDNA 424 2 190 bp, 5'dE
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=1 BEBIT cryl 3I1¥1F75)

Tab.1 Primers sequence of cryl gene

SIAAFR I HI(5-3) &
primers name primers sequence purpose
EC-cryl-11-31-F CAATCCACTGGTTTCGTCAT O H 36519
core sequence amplific-ation primers
EC-cry1-833-852-R AGGCAACCCTTTATGCAATT
EC-cryl-716-736-F TGCCCAATCAAGTTAATCCT
EC-cryl-1196-1216-R GCTTACCCACATCCAGTTCC

cryl-F-130 GCTGCCAACTTTGTTCCTGCACTTTCC
cryl-F-35 ATGAATACGCAACCCATGACGAAACCA
cryl-Z-827 ACCTCTGTATATTCCGCATGCATGGTC
eryl-Z-1173 TGTTGACATAGTAACCTCTTCTGATAG
cryl-RNAi-AL

cryl-RNAi-B1

cryl-RNAi-C1

cryl-RNAi-D1

cryl-1193-F CGTGAGCGTGAGGAATGT

cryl-1441-R AGGAGGCAACCCTTTATG

EC-18S-F TATACGCTAGTGGAGCTGGAA
EC-18S-R GGGGAGGTAGTGACGAAAAAT

5'RACE5|45" RACE primers

3'RACE5|#3" RACE primers

GATCACTAATACGACTCACTATAGGGCCTGGCAACGCCTTTAATTTT RNAi5I4% RNAi primers
AAAATTAAAGGCGTTGCCAGGCCCTATAGTGAGTCGTATTAGTGATC
AACCTGGCAACGCCTTTAATTCCCTATAGTGAGTCGTATTAGTGATC

GATCACTAATACGACTCACTATAGGGAATTAAAGGCGTTGCCAGGTT

SLERTIY

fluorescent quantitative primers

WZHE 57

internal reference gene primers

U5 X 241 bp, 3'AEZiHSIX 104 bp, FFI b EEHE
1845 bp, JH:HHFE 614 NEILIR (aa), TEJTF poly
A R L 21 bp AT ZRAFTIR(E )75 AATAA
(Bl 1), A Ao TR 70.5 ku, FRAER
R 5.09, TE 117~246 aa AMAFAE— A CR B X 35

22 FEBFHILET K ERMY S

1 3 Clustal W 34555 I EF Cryl & 5
12 7 5 55 FL2H i XF 8F (Litopenaeus vannamei), &
FH R (Pomacea canaliculata). FEWWBEEF (Euphausia
superba) FI XU BEWE (Gryllus bimaculatus) 17 Ho X}
ST, AR EOR, AR IR 5 LGN X R A AH
IV fe s, R 71.6%, HR 5 pE BB A ) AH 4RI
N 68.34%.

REHAMEER B, FRAL Cryl 5[
Sk R 5828 0 L4 U5 X M R0 i 0 ol A ] 9 A v
HARN—3, HEERBIERBERE . /N
(Bactrocera dorsalis) RIS Mk (Spodoptera litura)
DL ERAR Bl Py s 7 S R R R 5 W (Euprymna
scolopes) B i — K&, SWF I N (Homo
sapiens), /N LSBT HLY) 1T B9 PL RS IR F0 R OK

https://www.china-fishery.cn

(Zea mays) [R|IEPERAR (B 2).

23 BEBM cryl EREHERAFB ERRIE
HES MR

FIH qRT-PCR, 7£H FEFHUFAY 9 44
Kl eryl BFBKF . G50 BaR, eyl £ 914
U s, HpfERm R Rk B R,
HLYR P R AL IR 2 (R 3)

AN [ s 1] B A B8 FH B eryl 19 qRT-PCR 45 5
BoR, eryl (3635 & B R) BE A9 AS [R) % A B0 1
A5 Ak, AE 3~9 h Fil 15~18 h 22 [] 35 35 2 5 3 H
WA, JRorBIFE 9 A1 18 h H B 2 A
TE9~15hfl 18~21 hZz W 2 H i A BEH; H
cryl TERG I 3K 5 10 355 TOLIRI I (&1 4).

24 HEAB cryl FEEET RNA FHEIER
IRFHIE

RNA T 5 7 WG FOC R 2O0 T,
HEHYF aryl B RIBAKFE IR, eyl XSGR
FOGEI A W R, 7E 3~6 h, #O6XF IR 41 (BD) i
cryl ik 2 FAHBHAHETE 6 hib B & KMAE, W

R E K P72 22 3240 sponsored by China Society of Fisheries
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11
71
131
191

251

311
24
371
44
431

64
491
84
551
104
611
124
671
144
731
164
791
184
851
204
911
224
971
244
1031
264
1091
284
1151
304
1211
324
1271
344
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AAGCAGTGGT
ATCAACGCAGAGTACATGGGGAGTGTATTATTATTCATACTTTGAGCCTACGGCTGCCTA
CCTATCTTCCTTCAGTATATAGTCTTTGCCTGCCACCTTGAGACTGCAAAAGTTCGGTGT
GCCACCAAGGGTTGTGCGACCACCTTCACCGATCCGGTAGGCCACGACGTCTGCAGGTCA
CATGCCCACTGTGCGATCTCCTCCGCACGGGAAGCTAGCCAGACCCCATATGTCTGG

M VoW
TTTCCGGAGACTTGCATGCTCTGCTATGAGCTCTCGTCGCTTCTCCTCAATGATGAGGCT
FPETCMLTCYZELJSS SILILTLNTDEA
GAAGAGGATTCTCTCAAAGCGGCCAGAACCAACCTCCGGACCTGGGTCTCTGGATATGGG
EEEDSLI KAARTNLIRTWVS GYG
AGGAACGCCCCTCAAGGCTGCCCCTACCTGCTAGACGGGGACATGGCCTCCCGGCTCTTC
R NAPQGCPYLLDGDMAST RTLTF
CCGGGTTCTCCCTCGGCCGCCGTACCAACTGACCTGGCAACGCCTTTAATTGAAGTTCTC

PGS PSAAYVPTDLATEPLTIEVL
TGGGCTGCTCTGCCCGCAGAAGACGAACATCAGTTTTCTGGGGACATCTCCGCTCTAGAC
wWAALPAEDEHH QFSGDTISATLD
ATCCACGTTGAACCGATGGATGAGCAGGATACCACAATGAAAACGTCAATCCACTGGTTT
I #H VEPMDEQDTTMEKTSTITHWTF
CGTCATGGGTTGCGTATTCATGACAATCCAGCTTTGTTACAGTCCCTGTATCATTGTGAT
RHGLRTHDNPALTLI QSTILYHTCD
CGTTTTTTTGCTGTTTTTATATTTGATGGGGAAAGTGCAGGAACAAAGTTGGCAGCTTAC
RF FAVFTITTFDGES SAGTI KTELAAY
AATCGTATCCACTTTCTGACAGAAGCTCTAAAGGACTTAGATTGCTACTTTAGGAATCGA
NRIHFLTEALZIKDTLDT CYTFZRNR
GGATCGCAGTTATATGTCTTTAAAGGTGATCCACTTCAGATATTTCGAATGCTACACAAA
GSQLYVFKXKGDP©PLAEQTITFZRMLHK
AGCTGTGGAATTTCTCGTTTAACATTTGAACAGGACTGTGAAGCCATCTGGAATAACCGT
s ¢G6GI SRLTVPFE® QD CEATLIWNNR
GATAATGCTGTAAGACATTTGTGTGAAGAATTGGGTATTGAACTTGTTGAGTGTATTTCA
bDNAVRHLT CEZETLTGTETLVECTIS
CATACCCTGTGGGATCCTTCTAGTGTCATTAAAGCAAATGGAGGACACCCACCACTCACT
i TLWDPSSVIKANGSGHZPZPTLT
TATGAAATGTTTCTGCAAGTCTCGTCTTTACTGGGGCTACCACCTCGCCCCTCTCCATAC
Yy EMFLQVSSLLGL®PPRZPSPY
CCTGACTGGAGTAATGTAATGTTTGGCGAAATATCGGATGCTTTGGCTGGAAAACTTGGT
pDWSNVMFGETSDALAGTI KTLSG
CTATGTCCAAAAATACCAACCCCTGAAGAACTTGGATTTTTCCGTGAGCGTGAGGAATGT
L cpK I PTPEZELGTFTFRETRTETETC
ATCACATATGTAGGAGGAGAAACCGCAGCCCTGAAGCATTTAGAAGAACGCTTGAGATCA
I TYyvG6GG6GgETAALIKUHTLETETRTLR RS
GAAGAGGATGCATTTAGAGATGGATATATATTGCCCAATCAAGTTAATCCTGATCTCCTT
EEDAFRDGYTTULPNQVNZPDTLL

(& 1

10
70
130
190
250

310
23
370
43
430
63
490

83
550
103
610
123
670
143
730
163
790
183
850
203
910
223
970
243

1030
263
1090
283
1150
303
1210
323
1270
343
1330
363
Fig. 1)
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N

45 %

1331
364
1391
384
1451
404
1511
424
1571
444
1631
464
1691
484

1751
504

1811
524
1871
544
1931
564
1991
584
2051
604
2111
2171

GGTCCTCCAATGAGCATGTCAGCTGCACTCAAATTTGGCTGCCTGTCTGTCAGAAAGTTC
G pPPMSMSAALZK KT FGCLSVRIKTF
TTCTGGGATGTACAGGAAGTTTATTTTAAATTGCATAAAGGGTTGCCTCCTCCATCATAT
FWDVQEVYFKXKLHKT GTLUPPPSY
TCACTCACTGCCCAGCTTATCTGGAGAGAATTTTTTTTTTGCATGTCTGCTAACAATCCA
s L TAQLTIWRETFFFCMSANNP
AAGTATGACAAAATTGAGGGTAACCCAATATGCATTGATATACCATGGTATGAAGATGAA
K'Yy DIKTITEGNPTOCTIDTIPWYETDE
GAGCACTTTAATGCATGGAAAGATGGACAAACAGGTTACCCTTTCATCGATGCTTCCATG
EHFNAWIKDGAQTG GYPF I DASM
AGACAGCTTCGAAAAGAAGGATGGATTCATCATGTTTGCCGCACAGCGGTGGCATGTTTT
R QL RKEGWTIHHVCRTAVACTF
CTGACAAGAGGTGATCTCTGGATCAGCTGGGAAAAAGGACTTCAGGTGTTTTTGAAGTAC
L TRGDLWTISWEZ KT GTLAGQQVFLKY

CTGATAGATGCTGATTGGTCTGTGTCTGCGGGGAACTGGATGTGGGTAAGCTCATCAGCT
LT DADWSVSAGNWMWVS S S A

TTTGAACGGCAACTAGATTGTACCACTTGTATTTGCCCTGTTAACTATGGAAGAAGAGTA
FERQLDT CTTT CTIZCPVNYGRTR RV
GAACCAACTGGAGACTATATAAGGCGTTACGTACCAGAGTTAGCAAATTTCCCGCAAGAA
EpPTGDYTITRRYVPELANTFZPAQE
TACATATTTGAGCCATGGATGGCACCACTAGCTGTACAGAAGAAATACAACTGTATCATT
Y I FEPWMAPTLAVQKIKYNTZ CTII
GGTGAAGACTATCCTGAACGTGTTGTTATTCATGAGGTAGTCTCAAAGGAGAATCGAAAG
G EDYPERVVIHEVVSKTENTR RK
ATGATGGAAGATATAAGTTTGTTTAGATTATTTGTTTGTAATAGTACAATTATAGTG

MMEDTISLFRILTF %
CTGTACTGTAATTGTAATTTACAAGATTAATAACACATTTTGACAATTTGTCCAAAAAAA
AAAAAAAAAAAAAAAAAAAA

E1 BEBYF cryl B cDNA FHI RN R RREERFT

1390
383
1450
403
1510
423
1570
443
1630
463
1690
483
1750
503

1810
523

1870
543
1930
563
1990
583
2050
603
2110
614
2170
2190

JiHE N AR IRE S T (ATG) MZ L% ST (TAA), NRIZH ALy e MR X I, XUT R HAL A ME(E 5 (AATAA)

Fig. 1 cDNA sequence and amino acid sequence of cryl gene of E. carinicauda

In the box are the start codon (ATG) and the stop codon (TAA); the underlined part is the photolyase region, and the double underlined part is the tail

signal (AATAA)

ST EOEX B4 (WD)(P<0.01), 6~9 h ik
HFEMG, 9~24 h FEARRRRR E , HAF6X I
TR FEES; AR IR eyl FXEAE 3 h i
%, 12h kB R, 6~24h Z A KA IEAT
s A WHE S T ALY eryl kR B E T
FXRE4L (P<0.01), THEER 60%, HHNKT
P4l (WS) 7£ 0~24 h PN o i & 284k (& 5).

3 iR

cry JE—REE R EY M IEN, e YK

https://www.china-fishery.cn

PN i 3 3 B A7 1 58O 1 A8 Ak R R 1 AR B Y T AR
TN ery EE5 N eryl Flery2 20, Hod eyl
LA 6 2 IR TE IR 1 sh R 9 0 A7 R i Al
SAEHY, WP EB, eyl B9 NS A 5 DNA
2 Bt AH DL HL 2 0 4 1) PHR 250930, g
g 5 2 A4 A FAD Finb R R B &5 5, MR
HAF 5 8z IR, A B 5T o R AR 1 R B
IR Cryl #AT R IEMRIT I M5, K Cryl
S5 FAE N Sy 117~246 aalh 3% T 5 DNA St 24 i
Fit ) 5 A0 235+ LA I AE C K i 59— 4~ FAD Zh &9
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97
100

81

BREAYF  E. carinicauda
FLYNIESTER L. vannamei

FANRREEN  E. superba

XUBLR  G. bimaculatus
Fi/Nszig B dorsalis

97
9977'

Rty S. litura
W8 P canaliculata

81

BB HRERLMW  E. scolopes

/DR M. musculus

100L 8 N\ H. sapiens
—— WM IF A thaliana

0.1

100L—— FK  Z mays

2 BEBIT Cryl REEHE MK S

Fig.2 NJ phylogenetic tree based on Cryl amino acid sequences of E. carinicauda and other organisms

P
%é 12 ¢ a
NE1.0 f
*jf% b b
= 5 0.8 ¢
D]I: I
Z % 044 d
g = e 7
eein | 0al
% 1 2 3 4 5 6 7 8 9
= HH

tissues

3 BEBIF eryl EREHAHIRIEHFE
LA, 2. MR, 3. FRAR, 4. MZEWE, 5.6, 6.8, 7.,
8 MRAH, 9 fiE; ARFERREREZE P<0.05; FH

Fig.3 cryl gene expression in different
tissues of E. carinicauda

1. muscle, 2. gonad, 3. hepatopancreas, 4. ventral nerve, 5. gill, 6. stom-
ach, 7. intestine, 8. eyestalk, 9. heart; different letters represent signific-

ant difference (P < 0. 05); the same below

124 a a
1.0 | h b g
0.8 |
0.6 |
04 |
02 |
0

o
(e}

cryl mRNA FIXRIE S

relative expression of ¢ryl mRNA

(=)
w F
(o))

9 12 15 18 21
AN [ ) /h
different time points
E 4 BREABY cryl £ REAT 8] & B RIKFHE
Fig. 4 Expression characteristics of the cryl

gene of E. carinicauda
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oBD Btx R4l = BS B T4
u WD F6X IR = WS ST 4

w
o
.

cryl mRNA AEX RIA S

relative expression of cryl mRNA

JEHE ] /h

illumination time

5 BEABAL eryl TEFEET RNA
TFH R RIZSFHE
w5 ] o B AL AH L 72 S BB 35 (P< 0. 01), X%, 55 x
HRZAAH L 2% R R 3% (P < 0.01)

Fig. 5 RNA interference expression characteristics of
the E. carinicauda cryl gene under different light colors

**_extremely significant difference compared to the same light color
control group (P <0. 01), 3 3 . extremely significant difference com-

pared to the blue light control group (P < 0. 01)

g5 X, 52 M (Delia antiqua) H 445 19 Cryl
AL, B — 20 ok et B, B R H
WR eryl B9 7 31 5 ML 4R 35 Xk 08 e B B R 1Y) eyl
FEAL M Je s, U6 I AR BF 5 AR AR 1Y 2B R IR
cryls

EAEREYW, cryl 7850 KRR (Procam-
barus clarkii) )N RIFRAL A T ik, HE24E
IR AR S T T R R R
PR ROV A, AR IE XA R HAF eyl 7
ANFEHA P RIBFRAEHALT T 080, KW eyl
TEHRAN . B FFBRAR . PEMR . OE. LA .
i R M2 9 MLV A Rk, H AP HRAR

https://www.china-fishery.cn
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45 %

(2808 0 W T AL A 2, E IR AR A {2
cryl W BB A E , WAl e A H 522
) E TRV 2T o T IRARA U H 52 sh P i
BOLHE, BREWHMAEN ST, Bk
cryl TRV IR N bR T 45605 S5 S 1EH
WATRES 5 T i 2 A4 Bl B i I i,

BT VA RO AR T R L EF eyl 2
KM, AR AEE H S E TR 3L
PEATHORE BT, S5 R R, B REAEF eyl £/
Wi ERrERER THEH. £ 024 h I eyl 7
AR AP b 1 ¢ 3K o 51 B Y6 RS ] A 38 i i R AU
FE 9 h BB RARME 5 in L+, BJS XAE 18h T
FE 5 2 N, e mATE AR, ol W3R
R E ET, SRR
FEFE R PR A8 1k . X R B Y Ak
A N7 15 309 R S0 I R A 35 3T A —
P A TF T AR, B R R R AN A 5% G s A
ERMAE ST LA, HW R . RO AR AT
— et e A AR R B R, BRI, eyl W] REIE
T B YT A R AR AR T T A R IR A A B TS B
HE— 2B E W A 2 MO IR, TR R
FIER cryl XF 2 Fhot € i g 1 B2, & B oyl fig
e Frgm i 2 MORFEDE 6 . FE 3~6 h B, cryl 7E
PO TMREARE LA HRESTAN, 7£9-24h
B RBEBEMN, St TrTreEES,
X522 AR R AR P R A R AR, Ut
WTERERHYERIET, eyl B 5B R AR
DI R=R s BUN I E 0 W S L DA K U
FEFIH RNA T8 AR XS B AR eyl SEFTH0H,
SRR, 2 MOEEFME T TR RIBE R
B EACT X IR, BRI K T T eyl
RIE, RIFLEWFTE cryl 5 H A A W) Bl kR oG Jk
PR BLAE SG RBEE T JEAt
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Cloning of cryptochrome 1 gene and its expression characteristics
analysis in Exopalamon carinicauda

ZHU Jixuan', DAIQin', GAO Wei', DUAN Jiancheng', SONG Chongyang ',
ZHANG Pan', YAN Binlun "**,  GAO Huan ">

(1. Jiangsu Key Laboratory of Marine Biotechnology, Jiangsu Key Laboratory of Marine Bioresources and
Environment, Jiangsu Ocean University, Lianyungang 222005, China;
2. Co-Innovation Center of Jiangsu Marine Bio-industry Technology, Huaihai Institute of Technology, Lianyungang 222005, China;
3. The Jiangsu Provincial Infrastructure for Conservation and Utilization of Agricultural Germplasm, Nanjing 210014, China)

Abstract: Cryptochrome (Cry) is a kind of blue violet light receptor, which widely exists in animals, plants, bac-
teria and human body. At present, the research on cry mainlmainly focuses on its biological function, but rarely
reported in crustacean biological rhythm. Exopalaemon carinicauda is a unique marine economic shrimp in China.
Studying and understanding the circadian clock genes will help deepen the understanding of the biological clock
regulation mechanism of crustaceans represented by E. carinicauda. The results showed that the full length of cryl
in E. carinicauda was 2 190 bp, the open reading frame was 1 845 bp, the 5 noncoding region was 241 bp, and the
3' noncoding region was 104 bp. A total of 614 amino acids were translated. The predicted molecular weight of the
protein was 70.5 ku and the theoretical isoelectric point was 5.09. After analyzing the amino acid sequence of
Cryl, it was found that the Cry1 contains a structure homologous to DNA photolyase at 117-246 aa of N-terminal
and a FAD binding domain at C-terminal. Homology analysis showed that the cryl of E. carinicauda shared the
highest homology with Litopenaeus vannamei and Euphausia superba (71.6% and 68.3%, respectively). Results of
gRT-PCR analysis showed that cryl of E. carinicauda was expressed in eyestalk, gill, heart, stomach, hepatopan-
creas, gonad, muscle, intestine and ventral cord nerve, and the expression level of eyestalk was the highest. The
expression results at different time periods showed that the expression level of the cry1 in the eyestalks of E. carin-
icauda firstly decreased with the increase of the light time within 0-24 h, then began to increase after the lowest
value at 9 h, and then decreased at 18 h. To the second trough, and finally re-entering the dark period, there is a
significant increase again, and it was consistent with the more active rhythm of the E. carinicauda in the dark
phase. After performing RNA interference under different light color conditions, the expression of cryl in RNA
interference group was significantly lower than that in control group under two light color conditions, which indic-
ated that the expression of cryl gene was successfully interfered in this study. The expression of cry1 in blue light
was significantly higher than that in white light at 3-6 h after injection, but decreased at 9-24 h. The difference
indicates that the cryl is involved in the light signal transduction process under both blue and white light condi-
tions, particularly involved in responding to the blue light periodic rhythm. This study provides a theoretical basis
for in-depth exploration into the regulatory mechanism of crustacean circadian clock in the current situation where

there is little research on crustacean circadian clock genes.
Key words: Exopalamon carinicauda; cry gene; tissue expression; daily rhythm; RNA interference
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