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Wr 78, FESE 5 3 Je B 97 2 JR LA R B, S ) 4
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DNA) , ] i F 35 £k A6 0 3 77 £ ( EpiMark™ | New
England Biolabs Inc. ) X 4 M i) & X 41 4 47 4k 2,
A G AL 4H DNA I DU AL FH 5 it 5 R 21
DNA JJy PCR Al i#t47 BSP 5| ¥ ) 45 3iE Fl /5 2 4%
AN [E L0 A Ak iy HY R A RRAE 43 #T

AR e B R 26k 14 35 P 20 )7 471 ( Genbank
S NC_012566. 1), F| H 7F £ % 4 Methprimer
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% B# ( EpiMark ,, New England Biolabs Inc. ), 3% A
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], % H QUMA %k {4 (http: // quma. cdb. riken.
D) BT e 51 5 T Zeohn (4 B K40 ) 4] 1 4 0 L,
DUB N B AR A T BORRAE , I 3133080 L i) HY Ak
K M Geneious {4 ( version 4.8.2) X} BSP 5|
Y71 DX e 9 70 B DR 20 v i) 7 R AT 62 AP 1
F Excel " %04 73 Bt 2 RE 52 BURH ¢ /O EcHie 7047 o

2 HiR
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T, 5 48 R i fg — B R AU e, Hl
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[0 19.8 d, Geitfiix ¢ kg2 W], YU 4L 5 Xt B
A IE T B AR 25 5 (P <0.01) , U BYL
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Fig.1 The death profile after starvation stress in

E. carinicauda
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125151 (3£ 1) 34 10 X5 9153) 1
U BE 415 7= 10, 43 S 55 3#(584 —788) 8#
(1772 = 1993) 11 # (2737 - 2978 ) .12 # (3002 -
3212) 13#(3271 - 3477) .16#(3897 — 4114) [19#
(5250 — 5490) .21 # (5865 — 5978 ) .33 # (9229 -
9456) i1 48#(14492 —14776) (F 1 L ItibFES5H
B R S A PR A o L R A X TR o iE— 25
X X G | W AT 3 U AL A [ 7 6 Jcil DNA J fif
W (Tm E) ], Forb 12#(3002 - 3212, 47 4 K B
211 bp,Tm =51) 13#(3271 - 3477, 3~ 38 K & 207
bp,Tm =49) [ 16# (3897 — 4114, ¥ 14 K Fif 218 bp,
Tm =49) 19#(5250 - 5490, F" 1 J&F 241 bp,Tm =
49) F1 21#(5865 — 5978 , 4" 4 i 114 bp,Tm =49)
5 g RARE T EE WY AR, B, X
5 %5 |9k — 25 4 FH R B 52 AN (6] LAk 390 A 7 g H
FEACHRAE . M P RRUE 31X 5 XF 51 97 4 38 X 3k
R R A A 35 PR 4 6 1 P 1

XFIX 5 X513 1G 5 A A R R 2Ok R
FE A Ffn AT 7o (B 2) 1248 5
ATP6 JEIR ) 3% )7 51 B4y COX3 SEH P 51,13
#3 COX3 J:[H [l th X ¥ 51, 16# K COX3 N
1) 3" i [ 51 F1 ND3 5 R 82 3R DX 7 31, 194 214
¥1oh ND5 S 75, 19458 55 X 78 1% 56 B 1Y
I 5" Sty , 7 21478 55 DX I 7E 2 A A 3o
2.3 AEAYNBHEEANBRELEE

Xf BEZE H, % 5 % BSP 5| 4 34 7= iy ) I )
GER R WA RIS ;5 xF BSP 5 i
B 124 13#F0 1945 P 7E LA 10,20 130 K 3
AN E) At AT R B AL T 1641 214
S 386 77 50 A 3 B () 51 A7 AE 25 H 34k
AR, FEVLEREE 10 K Af (b R B B i, B
50% 19 32 M A A7 AE B SRR B4 i B B DLk
M RE K, B BE A0 A 1A 1 L B D 2R R R R (3R

2) o BRT 3 AARSN T6#F 2145 By 935 X 9 T
SALEA — bk, B AE 16#5] 9797 37 X & A4 &
PRI A AR T2 2145 B9 38 X o % A T AL B R .

X ]
COX1 gene ¢ Y o COX3 gene
> = \\ .

4 '\ o
o AP
% )

. 4
D2 gene
>

H

@,
[ 1t
yols

4,3

HRAFRRKEREA 15730bp
Mitochondrial of Exopalasmon carincau
15,730 b

E2 BSP3| ¥y ERELNGEEEFATNMEE
Fig.2 The positions of PCR amplification zones of
each BSP primer pairs in the mitochondrial

genome in E. carinicauda

R2 FRIEEPENEFE
Tab.2 The profile of methylation in response to

different starvation stress phases in E. carinicauda

2|4 primer pairs
il /d 16# 214
dme AL/ % RFAA/ % T/ % KA %

methylation un-methylation methylation un-methylation

10 50 50 50 50
20 30 70 25 75
30 20 80 20 80

# o1 Yy g X R A 3208 CpG HHEEAL,
] L /7 76 CHG Ml CHH #4 Hi 564k (H o A (C 8§
T) (K3 E4),

16#H0 21 #5 | W47 3 IX 5 51 i) 6 AL 45 ik
B WL 3 FilE 4

TGGCTTCCTGATAGTGACCCTATATCGCCTATACATGTGCCACTTTTICAG|CC
AACCACCACTTTGGATTCGAAGCTGCTGCCTGGTATTGACACTTTGTCGAC
GTAGTTTGACTCTTCCTTTATATTTCGATTTACTGATGAGGAGGATAATCCC
ATACCTAT|CTA|GTATAATTGTACAATTGACTTCCAATCAATAAGTCTGGTAT

CTCCAGGATAG

B3 16459y BXpRELERX

HE H bR 119 C oz s 8y e A W AL M A 05, T R

Fig.3 The methylation pattern of the amplification zone of primers 16#

The positions of C in the boxes are the methylation sites, the same as below
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AAGTGCCAGTTAATCTAGGCCTAAACCGAATICAATA A ATATA[CCCCCGCCG|

CTACTAAAGTAGAAGAATGICACTAJAAGCTGATACAGGCGTAGGAGCTGCC

ATTGCAGCTGGTA

4 2145y R AELENX

Fig.4 The methylation pattern of the amplification zone of primers 21#

3 11e

3.1 BHEEANTINIERNEE NS

A T6) A 0 LR 8 T 52 P R R AS T ) o)
fill ( Spinibarbus denticulatus) f{ 1 HGELENG 1 ~2
JE T T A PR ( Oncorhynchus sp. ) W W] Tif 5%
YU 1A H LR TR A (5] A B A K B B AR
6] S S 0 BE 2% 40 1 52w 2B ) 0 LR 1 T A2 AR
JE R B R A T R AR R R
SRR LA RE J) o AWFSE R R R LIRS
Y4k A B RAR A A, B 1 B Tk S A i
ZYVHR I RE Ty, - S YUK SE T B ] 2 19.8 d,
B 20 d 247, YUERAE T B (B Bl 5 ~ 48 d,
T H T 520 LAt R SIS TR DL A PR 1% A DG A 9 ik
TE PR3 AN BB i A A R 1 IR T VL AR BB ) Y K P
s
3.2 UEN LR {AEREE DNA BELK 0

CA MW 5E R B, 52 e 5L X 20 DNA 1 SEfE
MHZRZ, MAREEHE" ELEH
TGN R T, Dzitoyeva 27
W5, 75/ B (Mus musculus) A~ i) 4F % B B
BEN A RS R e PSR S Y N R R
AL o ASWEE I HE— 20 B R DU S W RE I 1 5
FE R R R 1A 3[R 4] DNA = 4 B 34, HE X
16T, — 2 H T KR Z 8 oF e #f 5 th e i BE IR 4
A5 T X 2o AR ik TR 20 1) R B Ak IR 2 F 5% 1L
B AW ST R 4 R E— PRI T 2Ok i B R 20
A GBS 5 W IR, RS A B
AR 2 B 23K 1 500 A A% e PR 2H B IR Y
Pt 5 T AR T 2 L 2 A e g
G ELZ , WA 7K 7™ 37 51 22 5F A2 W) 0 HL 02 0F
5 v A i DL GE S8 0 45 R T R O R 28 R
AR AR DGR TR SR A1 T 5 25

PR SRR S A0 ML A Bl Jy 0T, S R
REOH R A 21 b 1 53 e AR G Y ATP & i g
S (1 2 A 1245 Wy Fr A SE Y ) Al RE 2 76 AN TR DL
LR TN R i D L A NN A A [ e

& 16 #F1 21 #5| % Br /£ 8 ND ( NADH
dehydrogenase , if Jit B 4f iy T It &0 B ) A& A (&
2) . LR KF W AR TR AT B
IR PR AE , BT ND B K58 7 Y TR BE & A
T8 P, 1% 328 B R 3 OC B AR T TR O X A 3G
B L 23 52 1 40 B P A o AR A A AR, 7 LRI
BE P2 K- 2 B 17 T RE A Y H 4% 3k 4 AH
B SR LB S AN 3 D0 NG TR NS
PRI 20 F A 8 A G AIE 50 R B, i 8 B 0 0 AR 1Y
ND JEPRA R A T WAL B4 R I 2ok 1
K20 ND BP9y 41 DT R 2 FRE AL i 1R IXC

T3A0 ARG IR 3 7R TS TR YLER I 2ok {4
PRI 20 Y B A A A 1 L A7 A 22 5 TE LIRSS 10 R
I Lo il i e TS AT B ARG A i 3, LI R AT o s —
ARV,
3.3 ZhuEERFEH DNA HEALER

T 35 1% 2 IF 90 L DR RN PR B ) ) B AR B4
H Al 0 0 32 B3RO0 KL & 1 A7 DNA AL
HEE B G o 5T 59 5L B ED IC Rl g i
RNA 420720 Hoeh [ DNA 1 E AL 2 J5 o 2 1) —
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Analysis of methylation profile in mitochondrial genome of

Exopalaemon carinicauda in response to starvation

2

GAO Huan'’"* | ZHAO Lian', XUE Bei', ZHU Guohua, LAI Xiaofang' ",
CHEN Jianhua'*?, SHEN Xin'*’, YAN Binlun'"*"’
(1. Jiangsu Key Laboratory of Marine Biotechnology ,Huaihai Institute of Technology,Lianyungang 222005 ,China;
2. Co-Innovation Center of Jiangsu Marine Bio-industry Technology ,Lianyungang 222001, China;
3. The Jiangsu Provincial Platform for Conservation and Utilization of Agricultural Germplasm ,Nanjing 210014 ,China)

Abstract: As the “energy factory” , the mitochondria play an important role in the metabolism of cells.
However, it is little known whether or not the mitochondria in shrimps mediate the energy metabolism-related
gene expressions by methylating the motochondrial genome DNA sequences. In this study,in oder to analyze
the methylation profile of the mitochondria in response to starvation in the ridgetail white prawn
Exopalaemon carinicauda, we designed 51 BSP ( bisulfite sequencing PCR ) primer pairs where PCR
amplification zones covered the whole mitonchondial genome. Of the 51 primer pairs,10 primer pairs could
get the predicted PCR products, but only 5 primer pairs were selected for further studies because of their
repeatable PCR amplification merits. The methylation profile of different individuals at 10 d,20 d and 30 d
after starvation stress were analyzed, using the above 5 primer pairs. Our results showed that the average
death time of tolerating starvation for the E. carinicauda was 19.8 days,and the longest tolerating time was
48 days. The DNA methylation in mitochondria genome was found at each starvation stress stage. But,to our
surprize ,the methylation ratio decreased following the elongation of starvation time. The individuals with
DNA methylation were the highest on 10™ d,second on 20" d,and the least on 30" d. The DNA methylation
was mainly found in the ND genes ( NADH dehydrogenase gene ) whose expression production was
responsible for maintaining the respiratory electron-transport chain in mitochondria. So, we speculated that
the funciton of methylation is to control the energy transfer in mitochondia.
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