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O RS LA | 1 w1 A 52 g ool A2
HEE, FEE, MBS, BRA, 2% X, 2K, FHa
I WIS BRI R TR AR PO, Wi Rl 316022;
2. WL WG K B SR E S S0 WD MK IS i, WL A+ 316022

FEZE: Phb2 JE P FE M (Prohibitin) i — LAY . AHFFEH A RACE HARE WHAS 1 & [RTEH 5 Mi(Sepiella ja-
ponica) Phb2 FER M 2KITH, %754 K N 1283 bp, Hr 54E4mAS X (5'-UTR)150 bp, 3"4E4i#5 X (3'-UTR)236 bp,
FFIC 5 B2HE(ORF)897 bp, Fl 4ty 298 N2 MR . JF5 /iR W], 2 [CICE LI Phb2 e K it 1) 2 11 (55 K,
55 20~42 (7 E SRR B BREEH, % 1A PHB FIGM S5 . R FH OO B PCR AR I HAE 2 [CTC AT 2 WA [F)
AR IS L FEREG L O PR S AR R ) A AU 1 SRIA I O, 25 R, Phb2 FE 4 4B A 412
AL, Hrh, G ACFSSEHT RS BB, 7 O O A Rk AR R, TEA R PR . M
AR 5 A B R A DGR N A AR Y, L Phb2 DR SRR B I 22 Sk, A6 7 B0 S I 283 ek Hy 7 B B A 19 v R 5k
KR TR, VLR Prb2 BAT FEINE AT | P thl 40 i R T 0 Ak T RE . AR IR AE SR AT itk — A T R P A & A

X & RICH SR bL s RS %

R PUBSHE N Phb2; FRIKSHT, 2 I B, P
XEHS: 1005-8737-(2018)01-0009-09

FE 4535 S917; Q96 WHAFRERD: A

2 [ TCE 2 W (Sepiella japonica, de Roche-
brune), i J&KAKZNYI1 T (Mollusca), 3k £ 44(Cep-
halopoda), | i H (Decapoda), =%} (Sepiidae),
ToE SR, T E e AR, BAREW
B AHAREFNME. 2RI S WE —F4 .
—RAEFE, RN EIAETS, XA R NRSL R
R RN, R AT R E R4
FIG, AT E AR R KA T
EALFRARTT A5 O S o AR O AR 1 RN
IR Z, TCEMHESI Y THEM I, 5T
FESE g & N A 57 B, AR A, FFan e, DA
KA T3 R 45 2 AT SE B A . S0 A
19950 SRR L, R A o S AH DG 5 Y S 5 A
B HRIFAE-NDEEWARL S, BT Z
FETE T DT 210 3L 30 W 09 FLAZAE 52 i e LA K.

KW#SBER: 2017-03-16; &1 HER: 2017-03-27.
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H, |2 T NEERE R 2L sh i 0 B A
TEANFLEHAHE . b . B AR PTG AE I s
Ty 1 AR .00 Phb KR AL S phb1 Fl phb2
PRI, Phb (14 37 40 2 437 32 257 - 40 i 1) 2
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5 TS R g R S A AR T I
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ST A S 5 I ks 2 EH,
Z5 T, B kB4 (5 55 5 R 5 MK C3 1945
A R LA B e Y, e Bk R K
o3 1 AN I I T e A A AR AL

AT GT A S 7 BHiE SL Atk BRI RACE
R, HURIIRA T = [RICE 2 WP iE 5 & A
Phb2 FEHA2FH), FIHZEE - PCR AR Hr
T2 R BWARE K BREN2ES, N
PE— WG PUIG 5 6 1 Phb2 O SHAE, 5975 2
WHZIMERBEE T IR, WX T 8 [CE
LN T3 %58 7l 1) % e D R s IR Wk A2 34 2L
HEZENERE L,

1 MRE5FE

1.1 SR

A5 2 IR TC AT ST 2016 4F 8 H HUH
A A A T VD RS O TR AT S I A E R
BURE S, BEDLIEBUE R S, 51 4 A
[ AR B Be (G . P2BRET . 0RO E WS
BDRRE o o AR FRFE A ], 38 TP AR A S )
LIRS 1 AL TR A K B, AN B
B 4 S fat TS Sk, s g, S A% 22
W ONE. B AR, HNE. 88 k. LA
L AL AUIRSE 11 B, Ak DAY [R]— 412
WA EH RNA IRAFR I RAFE D, s TA
H AR RS [ SR = 5

YA Trizol . 2% 5E i PCR k7] SYBR®
Premix ExTaq™ . pMD18-T Vector . E. coliDH5 ¥
WA K&EEAY THREARAT; Transcriptor First
Strand cDNA Synthesis Kit {71 &4 A Roche 22 Fl;
SMARTer™MRACE ¢DNA Amplification Kit It [
Clontech A H]; 5'RACE System for Rapid Ampli-
fication of cDNA Ends Version2.0 %4 | Gibco BRL
T 51 AE T AR TR (R ) B A R
AT E o
1.2 2 RNA BJ$REXF0 cDNA IR %%

FH Trizol AR EUE RNA, BUG I 504 I
WhRig, BB OER 50~100 mg BIHL, Kk
S, A 1 mLTrizol 850513, & ik
#E 5 min, fIIA 200 uL 5 4)7, 4°C . 12000 r/min,
B0 15 min, WCHU VS, A S PEE 1T HifE

RA], BTukE, %% 10min, 4°C, 12000 r/min,
B0 10 ming 37225 B3, A 1 mL /) 75% B2V
o 4°C. 7500 r/min, 5.0 10 min, fREBUIE, =
15T T4 5 min, filA 25 pL DEPC /KA. F%
ARG EETTHRN 1.5%BAEMEE e FEL VKA T RNA
FIUR BE AN 23 . B HREUS ) RNA 7E-80°C ik
RUKFE PR AR o ZJ5 M Roche 23 R 14 [ %
sk 71 & Transcriptor First Strand cDNA Synthesis
Kit 2 HU RNA [ 588 cDNA, $#84E F iid4%
R & U 5 AT .
1.3 E2RELiLEW Phb2 £E cDNA &K HH%EE
AR 7S S 6 25 AR AR 1) 22 [C IO 5 I e S 4 )
Fr R R B (R AR, 912G HEN
2(prohibitin2, Phb2)JLH (#K45> cDNA K B, 7F
NCBI #1417 Blast Jfiit514% F1. R1(3 1), LA
IRRAR R 2 [RTCE ST cDNA Shtsitk,
Tag DNA BE AT PCR Y14, 2 5% H A B
HEAT DAl . W . W 25 SR 28 F X S A S
BymAHRE, BIYE R JGs: RACE £ BRagk.O F B
KH RACE R, &34 5L A 50 A 37
i, TSR 1.

*z1 s5149F%
Tab. 1 Sequencesof the primers

£ #% name J¥%1(5'-3") sequence (5'-3")
F1 ATGGACCCCAAAAAATTAGG
R1 CTTCTTAATATGCTCTGCAG
GSP-1 CCCTGAAATGGATACC
GSP-2 CCGATTTCACACCACCAA
GSP-3 CCCTGTGTCCACCCTCAA
C058-1 CCGAAGCTGCAAAGATGGTTGGAC
C058-2 TCAGAGCTGCTCAATCCATTTCCA
Phb2 F CCAGCGTCAGCAGGTCAGT
Phb2 R GCTTCAACGGCAGCAGTGTA
f-actinF GCCAGTTGCTCGTTACAG
p-actin R GCCAACAATAGATGGGAAT

3'RACE: ffi JH i¥i % 5% i SMARTScribe™
Reverse Transcriptase F15| 4 3" CDS primer A X} &
RNA JEAT30 5 548 cDNA; i FH5 14 C058-1 Fil
UPM, VUG i cDNA AR #1755 —%8 PCR ¥
B B —% PCR ¥ 8= RE 50 £5 )5 519
C058-2 1 UPM #4755 — % PCR ¥ 34, 455 — %
PCR F=¥ A7 HL Pk I T X B 9 2530 204710 fie [l i 4
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fk. 5" RACE: {#i i SUPERSCRIPT II RT i fii5]
) GSP-1 X} & RNA #17 H R 55 —4% ¢cDNA (1)
A1, 1] RNase Mix X5 i cDNA #4772 RNA
Ab3H; fdiF] DNA 4iifb Z48 GLASSMAX DNA iso-
lation spin cartridges X 2t RNAase 4L Hil i 1) cDNA
HEFTatifk; (] TdT BRI dCTP %2464k J5 ) cDNA
TR F 28 C; G149 GSP-2 Ak &
BT EET 518 AAP XE & dC B
cDNA #17 PCR % —4%4 14, /514 GSP-3 fil
TR & HL AT PR I Y 5 ) AUAP #E47 8
3 PCR 25 89 4%, #4151 PCR 9 1 Py itk
1T 1L5%BA R AEE I F vk, X H A F&ts I [l
TEfEF] pMD18-T 44 - (TaKaRa), K55 L2
BYHL E. coli DHSa, HRHUHYE st 7, 152
ARCHE M BRI PR
14 E£WMEEFESH

TF NCBI ) Blastp " (http://www.ncbi.nlm.nih.
gov/blastx)#E 47 [F]JE A L XF; 7E ORF Finder(http:/
www.ncbi.nlm.nih.gov/gorf/gorf.html) [ #E Il FF ji%
5] S HE 2 L gm b i) & MR 7 51, A Ex Pasy HY
f) ProtParam tool #4174 IEMR ¥4 Y FSE 0
Hr X 7 {diFH Signal P 4.1 server Till{5 = AK;
i Target P 1.1 server #4TFARAYTILN; M
TMHMM  TEZ R A 047 5 B 45 44 1 o3 A A
SMART %4l i 4 M 25 #9358 FIH ClustalX #1722
FEFI LR, FIF MEGA 6.0 4 rf il o7 A 42 1
(NI FR O 5 I phb2 2R R 7 51 5 HAt )
P 22 55 R )7 9 19 R G AR, SR A Bootstrap
H 5 1000 KA I3 I EERE
1.5 SERREEE PCR &

HRYERAG 1 2 [RTCEH S Phb2 HEF 2K,
i FH Primer Premier5.0 #K{F 11 IF& Mo e &
514 Phb2-F, Phb2-R X NZ5|¥) B-actin(E 1),
A3 4 ADSASFEVAE A B B0 SR o DL S
£ HEAU) cDNA NI AR, B-actin 45 ZEFEA, 8 ok
PEHE . PCR XA ABI-7500 RICAE 4% 41 211
phb2 FERIFRIRKVFEHE, $i i TaKaRa 19256 E
i PCRAFIM Ik, LIRS 10 pL AR R LI
MW AFBIMA 5 L By 2xSYBR™ Premix Ex
Taq™ II, 0.2 pL ) ROX Reference Dye II, 4% 0.4 uL

B 1E KL 5140 (10 pmol/L)F1 ¢cDNA, 3.6 pL £
DEPC H,O. KW FE/FA: 95°C10 min, 95CI15 s,
60°C45 s, 40 MIEH; 95°C15 s, 60°C 1min, 95C30 s,
S PRAIE S B0 25 B B HE R, IR RS RE  JN
SHE 3 ANEE, IR RS AR
B 213 2] CrE, RVZEGA5 535 B0 14 15 {5 i
PR IEREL, 25 T 278 CT x4 i BEAT 43
Mr, AR BT F R, T Origing.1
BRSO A T Ak BT 5 AR A
16 SZitoth

B AL FRAAE AR P A 22 4 Origing. 1 3,
G143k F SPSS17.0 B, 25 W& /KPR 5k
KR &R 5 2253 T (one-way  ANOVA), [l —5
B2 6] o 22 53R .35 (P>0.05), ARIFHEZE N
2= 5 1 2 (P<0.05).

2 HR5HMH

21 EYEERESW

H DUy 485 2R DR 42 AR5 52 8 10 2 [QTC BT % T
phb2 FEH, 42K 1283 bp, GenBank U 45 %5
i APX42718.1, Hi 54E4gtH X (5'-UTR)150 bp,
3'JE 4w X (3-UTR)236 bp, JFLIEiLHE (ORF) N
897 bp(I&l 1), Zwth—1~H1 298 NZ FEFR AL WY R
)51 . ProtParam tool /3T, 431124 33.04 kD,
HSSEHL SR 9.76, A A TR Y L RR IR IR 29
M(Asp Ml Glu), A IEHR N EIERIRE S 42 4>
(Arg Fl Lys), AEaE RECH 40.80, SE/KPEF4%L
$9-0.193, REVEIEHCH 98.56, A+T & (55.81%)
T GHC 1 (44.18%).

K H Signal P 4.1 Server il 25 [ 5 ¥ %1 H i
R BT 5, 2R ER, = IR S
phb2 FER G E AN EHE SRR, #id Target
P 1.1 server TS kA, 450 /R, LRtk
i R B 43 Wb i A2 A5 5 Bk 43 51 R 0.096  (mTP)FI
0.088 (SP), THMIFIEEM: 2, VEAHIZER AANAEAE
F KRG A, Rk IR B RRRK, o5 5K,
R AEN phb2 Tof5 5K, J& TAE W& A . ff
FH TMHMM TELEAF 34T, phb2 BE B &
BRaEt A 1 ARG, A T4 20~42 g
R (] 2)o FIF SMART $H 128 X6 235 ¥4 A% 0 43 B
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1 GGCCACGCGTCGACTAGTACGGGGGGGGGGEGGEEGGCGGGTGACGTGTT
51 AGGCATCCATTACAGAGTTCTAATTTCTT TTGGGGGCTTAGAAGAACTTA
101 AGAAAAATAAATTCCCAGATCT TCTGTTGAAT TGCAAAACCAACACTAAA
152 ATGGACCCCARAAAAT TAGGAGACCT GGCTAATAGGCT TCGAGGCGGCAGT

1 MDPKK LG DLA NR L RG &GS
201 AAAGGT TTAGGAGCCGGTGTCGGCCT TTTAGCAATGGCAGGAGGCTTGGCT
18 KG LGA GV GLL AM AGG LA
254 TATGGAATATCCCAATCTATCTACACAGTTGAGGGTGGACACAGGGCTATT
35 :

305 ATCT’ICAGCAGAATTGGI‘GG’IGTGAAATCGGATATTTATGCTGAAGGTATC
52 F i

356 CATTTCAGGGTTCCCTGGTTCCATTACCCGATCATTTATGATATTCGTTCA
69 )

407 AAGCCGAGAAAATTATCI‘TCCCCAACAGGAAGCAAAGATTTGCAAATGGTG
458 AACA'ICACACTTCGTGTTTTGICACGGCCAGATGCCTTTTCTCTTCCTATC
509 ATGTACCGCCAACTAGGTTTGSATTATGATGAACGTGTCTTACCATCCATT
120 Y D

560 TGTAATGAGGTTTTAAAAA(J TGTTGT 1(:(,1AAATTCAA1(3LL1L1L.AGTTA
137 V 4 ¢

611 ATAACCCAGCGTCAGCAGGTU-\GTAT GTTAATACGGAGGCI-\ACTGCTTGAC
154 : C

662 CGGGCCAAAGATTTCCACATAATCCTTGATGATGI‘ATCAATCACAGACCTC
171 2
713 AGCT’ITGGACGGGAGTACAC'IGCTGCCGTTGAAGCCAAACAGGTTGCCCAG
188 i ¥ ;
764 CAAGAAGCTCAGCGTGCCCA(H‘TTGTTGTAGAAAAGGCCAAGCAGGAACGA
205 QE AQR AQ FVV EK AKQ ER
815 CAACAGAAGATTGTACAAGCCGAAGGAGAAGCCGAAGCTGCARAGATGGTT

222 QQ KIV QA EGE AE AAK MV
855 GGACAGGCTATTTCTACCAATCCAGGCTATCT GAAACTAAGARAGATCAGA
239 GQ AIS TN PGY LK LREK IR

917 GCTGCTCAATCCATTTCCAARACAATTGCTGCCTCCCARAATAGAGTCTTC
256 AA QSI SK TIA AS QNR VF
968  TTGGATTCCAATTCCTTGACGCTGAATATAATGGATCCCTTGTTTGGTGAA
273 LD SNS LT LNIMD PLF GE
1019 TCTGCAGAGCATATTAAGAAGAAAATTTAGATTGTCACCTGTATGTGTTIG
290 SA EHI KK KI*

1070 TAGAATGATTGGAAAGGAAGAAGTGGGTCCCTCTCTCTCTGCTGTGGCGCT
1121 GACTACTGCAAACATCTTTGGACGCTTTTTAGTCCCTATTCATCTTCGCAA
1172 RARARAACCACAAATGTGAAAGGTGAACTACATCCATATTAAATCAAATTA
1223  AATGATAATTAAAAATTGCAAATATCARATGAAAAAARAAAAARARARARAA
1234 ARAARARAARA

Bl BT I phb2 B 4K cDNA K
- A LR PP 51
LT RIRET T 5L LR, FRILKH AE X,
KEIAR N PHB A58 3 (B4 PolyA H)
AR5 3.
Full-length Phb2 cDNA of Sepiella japonica and the
deduced amino acid sequence
The red words are the start codon and the stop codon. The trans-

membrane region is underlined. Gray shadows are PHB family
domains. The yellow shade is PolyA’s tail signal sequence.

Fig. 1

7R (Kl 3), phb2 A5 1 4> PHB Z54430,
22 ERIEEMW phb2 & E ) E RS

B [CTCEF S Phb2 LR it 1) LR 75
Y5 GenBank 2 A48 A Blast XA 7[RI 53
Hr(& 4), KBS INMBEEES (Octopus bimaculoides)
RV E, N 87%; 5K 4LWi(Crassostrea gi-
gas) . MifL& Ul (Azumapecten farreri), JNM 5
B 45 Y% (Megachile ro-
2% P4 5] Jg # (Astyanax mexicanus) . 1&@
W (Cebus capucinus imitator) . #5 Z . (Rattus
norvegicus). REFAMI (Acropora digitifera), 7KIE
(Hydra vulgaris) AU 73500 R 74% . 79% . 73% .
76%. T1%. 72% . 72%. 75%. 71%.

ST Phb2 FER Y IEIR A, FIH MEGA6
AL NT A T R G (A 5). WTLUE
S [CTCET S5 5 N OB 2R % 6 R i, BT
WS FRARSN Tk B, RN —3Z, R
55 R gh iy IR B s D) R T R, i
SHARZ YT I G W LG . ML 0l R
WM R R —&, HESHERIME N —
32, 5 A IR L KR A S 2 O R AR ARG
R S RTCEF S, Phb2 FER B 5Tt AL Mo fs
HHA YR 5 A KRR — 3
23 BRI EM Phb2 EERIRE

A E 7 PCR HAR T Phb2 HENTE &
[T B 4 MERKB By RIBIEN, 2580
~(#6), Phb2 FETEX 4 A K BB A Rk,
NGB R R B R, PR BR e, BRI SR

HBEEm, 2GR, bRk ik
i, T JE BIAET HI Rk 5 3OA BT R PR BIET
PRI R A 54K . BIEHT AR L 2 S

(Aplysia californica) .
tundata) .

1.2

—
(=3
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a.0.6
3H
804
I
0.2
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BEEIX transmembrane P inside RSP outside ——

F 2 2RI Phb2 & 5 REE5

Fig. 2 Transmembrane structure of Phb2 protein in Sepiella japonica
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0 ' 100 ' 200
K3 S RIGEH S Phb2 H H 45 H
PR BE Sy Phb2 25 1A R KL
Fig. 3 Protein domain of Phb2 protein in Sepiella japonica

The length of the scale is the amino acid length of
the Phb2 protein.

(P<0.05) fEA- H AP G Rk (K 7), Hrp, AL
BB BRRRANEAE R A Rk B R, Rk
Fe i RGO, 2.037) 9, HoAh 4l 4100
225 54 S IR L, 7 B0 T I i
KETEMAL R, K 1.314 (2.38 %), H/N2AE
B, SR 1.218(0.86 1), 7 B rh 3k f vy 1 I
KA RAEMALF, N 1.340 (2.43 %), &/
EEH, AR 1.303(1.15 £%); SET-RIRT I 5415
TR H0 A LE 2 3tk [RRE A P T B, e/ IMELZ 7R AR
b, A0 0.356(0.34 1), FRAEHBAERG T, K
1.002(1.82 %), MAEMIRA LRy RIK (B 8)5
Phb2 111U By BE 1 40 A i R R 2 B e TR R
REAR IO A TRD R B, 7= B ) B 30 Sk 2 3k o e IR 1 )
W (P<0.05), Fik& 5 =00 b i A AH Eb KR T R,
U RH 0.03 %,
3 iTFig

Phb2 78 AL T LR (A I EL A I % 20 i ) 1 3
B, BESEIRTT, PR & E LA S iR 40 ik 1 e
2 Theet 112 Xt Phb2 (RN AR L, Hiss
A PUHETE R ISk R R AR R E R
AHIESE R 2 [ TC AT 5 W i 20 508 S RACE %
R, BRFMET 2 CTE S Phb2 R 2K, £
B LT G &R, Phb2 FEREHA SR sFHE, R4
AL AT R fE AL R TP RSP R R R, S A
YR BIARUPELE 71%~87%, 1 H9¢)tE i PCR 4%
R RIEA AL 5K, X THES Prohibitin
12 AEAE PR B AR A B

Phb & R il 2, 4G PTG Vi e
20 i R R o e B Phb2 B —Rh 2

1, 4 7 s 45 A A W) v o 4 B i D
Bt B EET 8 R ICE S AR S Akt
W1, e B PCR A HAR X 258 2 B AL FAIRK
SERY B, AT RES HIE AL T A R A G, A
S8 HR BT &0 2 R P R A AR R TG 12~30 d,
MRV AR T45 1 39190 LRI 11 150 5151
AN AEIE A RS, ANMUABUR RIS K, T Phb2 X
F- 240 g £ R VR R RO, W RE R T
BTG PE, Ho S AN s Sk G

2 CTCAN 0, Phb2 FEDR 4% B & 1 1E NS
3 0 30 7 B9 0 2 ] 6 5 B R B R, X B
% W Yy B0 5 2 0 % B 40 o i ok I, DA
RV IR R O3 K ALl Phb2 2 (& B iR, A
FR P, (EONEKE B WA Phb2 kA e,
AR FELE IS5 H—80 76 7= 00 2 7= 51 5 A6 i X
BCATHH, Phb2 8 AR X =ik A BT REAIC, X nl
REUAH T HX =2 B IEN, XW/FE
Lumpkin £ W%E, prohibitin mRNA F14E [ 5
PRI B AN DVBAROK 2635 0 340, FE77 B HT
P HR TP ABE T AR T HAB 2L, Phb2 TR
YLEVRN AL rp Rk B, X 0T BB /R H7E i
YLVE KA T R AEVE AT REYE; AR N 3=
TS T, [ R 22 s 1 1 R AR R
B, TENFH prohibitin k2581 p53°2Y, Phb2 id
1 H 5 E2F. pRb Hl p53 HYAHEAE FHAEJE 5 40
JEI P Pl G A T B R R A R R
5T BE 5 A P SR AR AR SE, AT AR TR Al
MW G5, bR & B e K, AT
BRI Phb2 Stz 1

PR (optic gland)Je 5 A= FE IR 45 A7 S 1 I 73 Wb
FRE, T LAE AT M R B R A D R A
1M . A5 K& B (Octopus hummelincki) )1
MRS LR | AR, ACHE L R A
5 A 53 D6 ) P G S B AR BR AL, 2 ol
P, MEAET, MBBRIRG, %y o133t
K B [CTCET B Phb2 6L Hh i 2 15 HAT b
25k, FREAEF=INE TR, UL Phb2 7EH
SRS ) i I o e OB i e E 2
REIfE

5 LR, ARSCHRGE T 2 [RJGE S Phb2 JE
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Crassostrea gigas
Azumapecten farreri
Aplysia californica
Sepiella japonica
Octopus bimaculoides
Megachile rotundata
Cebuscapucinus imitator
Rattus norvegicus
Astyanax mexicanus
Acropora digitifera
Hydra vulgaris

Crassostrea gigas
Azumapecten farreri
Aplysia californica
Sepiella japonica
Octopus bimaculoides
Megachile rotundata
Cebuscapucinus imitator
Rattus norvegicus
Astyanax mexicanus
Acropora digitifera
Hydra vuigaris

Crassostrea gigas
Azumapecten farreri
Aplysia californica
Sepiella japonica
Octopus bimaculoides
Megachile rotundata
Cebuscapucinus imitator
Rattus norvegicus
Astyanax mexicanus
Acropora digitifera
Hydra vuigaris

Crassostrea gigas
Azumapecten farreri
Aplysia californica
Sepiella japonica
Octopus bimaculoides
Megachile rotundata
Cebuscapucinus imitator

Rattus norvegicus
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K4 2 [RTCEH S Phb2 2T 51 5 HABY A1 Phb2 2B MR ¥ 51 LE XF
£ Fh Phb2 [F 5% 555 (The GenBank accession numbers of Phb2):
Acropora digitifera (XM_015920678.1): REF I Aplysia californica (XP_005107884.1): Jin ¥ f;
Astyanax mexicanus (XM_007248243.1): S2V4 R HGHE; Azumapecten farreri (AIAT7461.1): FlifLi I1;
Cebuscapucinus imitator (XM_017517009.1): % EM%; Crassostrea gigas (XM_011429614.1): {41 05;
Hydra vulgaris(XM_002163729.3): 7Ki%; Megachile rotundata (XP_012139789.1): H f& VI 1%,

Octopus bimaculoides (XP_014771498.1): N B ; Rattus norvegicus (NM_001013035.1): # % .

Fig. 4 The amino acid sequence of Sepiella japonica Phb2 alignment with other species
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BB Cebuscapucinus imitator XM 017517009.1
99 | WK B Rattus norvegicus NM 001013035.1
EEFRIE Macaca mulatta NP 0012532451
99 /NG B, Mus musculus NP 031557.2
— JEXY Gallus gallus NP 001074354.1
99 5 2~—F W Y Crotalus adamanteus JAI11951.1
100 ¥ UE Boiga irregularis JAG66946.1
100 SEI IS Xenopus laevis NP 0010866351
499‘— eI Xenopus tropicalis NP 001016551.1
BYGEHIRHE Astyanax mexicanus XM 007248243.1
I 76 KA4LWF Crassostrea gigas XM 011429614.1
89 FiFLIR W Azumapecten farreri AIAT77461.1
TN Aplysia californica XP 005107884.1
86 BTE VI ¥ Megachile rotundata XP 012139789.1
4;4{ A B [CTE LI Sepiella japonica APX42718.1
99 TMISBER Octopus bimaculoides XP 014771498.1
JEFA I Acropora digitifera XM 015920678.1
99 JKiE Hydra valgaris XM 0021637293
|
0.05
K5 T Phb2 ST SR NT R SR
I3 UL BMEFRIR 1000 UCHE S iae BT A3 2100 BAR B AR R BESRIR AL R 2R 0.05 TRCE
Fig. 5 NJ phylogenetic tree of Phb2 based on the sequences of different species
The bifurcation value represents the confidence obtained by repeating the sampling of 1000 times;
The ruler length represents 0.05 substitutions per site.
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Fig. 7 Expression of Phb2 in various tissues in different
growth stages of Sepiella japonica
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Cloning of the Phb2 gene and analysis of its developmental stage dis-
tribution in Sepiella japonica

WU Yuting', GUO Baoying', QI Pengzhi', LYU Zhenming', WU Changwen', SHI Huilai’*, PING Hongling’

1. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China
2. Zhejiang Province Key Lab of Mariculture and Enhancemenl, Marine Fisheries Research Institute of Zhejiang,
ZhouShan 316021, China

Abstract: Aging and death are very complex biological phenomena. In recent years, aging has become an impor-
tant research topic. Researchers have explored the mechanisms of aging at the cellular and molecular levels. Se-
piella japonica is widely distributed in China’s coastal areas, with high food, medicinal, and economic value; it is
an important cephalopod of economic value in China. It usually dies after spawning, which is a common charac-
teristic of cephalopods. However, the lifecycle and aging-related mechanisms in this squid are still unknown. In
this study, we used S. japonica to examine prohibitin, which is a highly conserved protein that is widely present in
eukaryotes from yeasts to mammals and plays an important role in cell cycle management, differentiation, aging,
and anti-proliferative activity. Phb2 is a subtype of Prohibitin. We first acquired the Pib2 gene using rapid ampli-
fication of the ¢cDNA end (RACE) technique. The full length of the sequence was 1283 bp, containing a
S'-untranslated region (5’-UTR) of 150 bp, a 3'-untranslated region (3'-UTR) of 236 bp, and an open reading frame
(ORF) of 897 bp that was predicted to encode 298 amino acids. Sequence analysis showed that the protein encoded
by the Phb2 gene did not contain a signal peptide, but contained a domain of the PHB family, and the fragment
including 20aa to 42aa was a transmembrane structure. The sequence was 87% similar to Octopus bimaculoides.
Phylogenetic analysis showed that S. japonica is clustered with mollusks and arthropods, and the chordate is an-
other, which is in accordance with traditional taxonomy. The expression of Phb2 was detected using quantitative
real-time PCR on tissues of S. japonica at different growth stages (larvae, spawning, spawning-and-postpartum).
The results showed that the Phb2 gene was expressed in all four developmental stages. The expressions were
lower in the larvae and spawning-and-postpartum stages and relatively high during spawning and spawning. Ex-
pressions in brain and liver tissues were high at all stages. The optic gland, an endocrine organ, was associated
with reproductive regulation, and its Phb2 gene expression showed variation over time. Expression of the Phb2
gene was significantly decreased after spawning, which indicated that Phb2 had pleiotropic functions of cycle
regulation, controlling cell senescence, and apoptosis. The results of this study provide a basis for further study on
the anti-aging effects of Prohibitin2 in S. japonica and its expression in cephalopods, and also provides some
theoretical basis and information for the causes of senility and senescence mechanisms in marine cephalopods.
Key words: anti-proliferation protein of Phb2; expression analysis; Sepiella japonica; anti-aging function
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