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2328 KopE o R 43 45

DH5a.. Rosetta(DE3)/EAZ 25 4 i) [ At 5t 1 1 18
B R RA PR Al s pET-30a(+) % 14 2k iAok A 52
5 =R S

KA T P v A Ol B R T R
15~100 g, W FTAEARE FIPEDE, HEVERTPE 22K
H % (Oryctolagus cuniculus) i ] J6 K24 S2 56 Hls
et

EZ KA DNA# B &, pMD-19T
Vector, FRiPEHNVIBGECORL, Hindll, T, DNA
BRI B AR TR CRIE)ARA R, AR
ALY (HRP)FRIC 1) FHT e lgGPL iR I A b &
KFERHEABRAT, Alexa Fluor48845ic 3 A4l
B I T A IgGHAL) —Hi ) H AbcamA ) .
1.2 XWHE

7] 4%t MGenBank b2 i) 2] 72 H
Y FLANIE XS B (Litopenaeus vannamei)(Q6PV61.3)H)
H2A L K Z IR 75, B XF R (Penaeus monodon)
(ABX84387. 1)WY H2AHR /3 A KL )7 4], 4 H ik
ATHXT BB, AL ik 98.37%, HIERIHHEH
RO SEPE, MRAEH X458, i Fi Primer Premier
5.0 iT—X 51 Y H2AFFIH2AR (1),

1 3MERIIE

Tab.1 Information of used primers

514 SIFPF(5-3") i

primers primer sequence (5-3") usage

H2A4F CCTGGATGGTTACAACAG ¥ H8H24%E A
CCTTA

H24R ATTCTTCAGCAGCACGAC ¥ #H24%E A
GAG

BDF CCGGAATTCATGTCCGGT — HERIEH K
CGCGGAAA

BDR CCCAAGCTTTTACTTCTTC  HERIEH A
TCGGTCTTCTTGGGC

T N RIZIEEE 53599 EcoRIAI Hind [TV 51
Notes: underlined bases are EcoRI and HindIll restriction enzyme cutting
site, respectively

H2AK R 8 5% FHDNA$2 B 5 & 42
B rp Al 4 B RS S L N U DNA, L HCH AR,
P38 2 94 °CHLAE M S min, FifiJ5 94 °CAE 1
30s, 67 °CiEk30s, 72 °C#EAH11.5 min, EH
300K, BERAEHFEARO.5 °C, 2 )5 Fi94 °CAE M
30s, 52°CiEk30s, 72 °CHEfH1.5 min, FHFF
15¥%, #¢J572 °CHE110 min, PCRF™ )£ [0
WA G m, S5pMD-19T# A EH:, AL K
PWIDHSEZ A4, BRI V& iR K 9%, if
TR PCREGIE , K45 2] 19 B sa B % g A=
TAYTEBREGAERARNT, =M mEN
pMD-19T-H24,
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JRAZ R R BAR G M 1 Wt Al A il
VI 5 EcoRIA Hind TN 1) JF 4% 3% 35 5| ) BDF
BDR, 5|¥)/75I W41, X4 4% 5 Bt MIpET-30a(+)
B ARy AT WA V), VI 4lifk, DAT, DNAE
TEmg 5, M@ E A FUR pET-30a-H24, b %
DHS o7 A4 i, i 326 PH 4 v B 24T PR i PCR
YRR IF 6 2

FTUHEOOHFRERLNA ¥R %
FE IE# B pET-30a-H2A4%% fL Z E. coil Rosetta (DE3)
SR AZ A AN rf, PR B R B A B Kanad t
LBRAKE: F2 3, T R Ago M 0.6~0.81F, M A2
e }0.2 mmol/LIWIPTGE S, JH7EiES4 . 8 .
18 hitf, ZrJl B 0, FIPBSH B A, i
TP me e, BRSSO, B M
UUVE 73 0l #£47 SDS-PAGEZr #T . 2 lENi-NTA
Agarosett 10 &5 1Y J5 ¥ 60 L T ORI A 2R 1
A4tk .

T LK G # Ak W3 B T 1 PR S
O, R, H & A R KW Buffer BIA &
%, BEIEHEAT B A B, R RS R L
B W A R A T 44

EB A SRS RPEZTT, 47 B Hh
A3 LT A S B 6 BR L DL ali Ak i) 3 20 35 1 o Bt
B, E IR RN S SRR o8 A i IR AR
FeorFf, EREAEWELZ R N EM. U
6] B 7~10 dVEST 1V, S5 4R S Jm B, A6 it
IR, ZJa#EAT R, 7 dJF O SR i
A3 5 1035 o

Western blot#s 3] FLAR 4% 714 HBurp Aoy
BERMRE, A —E=PBSSHK, WKW
4°C, 5000 r/min, Z.05min, B EER, HIK
B5.0>(13 000 r/min, 4 °C)10 min, WE b WARAE
F—80 °Cuk A £ FH o B alifh i) 5 20 5 (1 A B
Wi S 1, #E1TSDS-PAGEHL VK . HL UK 45 30 5 6
i b 5 EPVDFRR, 5% AR W34 % i B 1A
2h, LUl MH2AZYUE R —PBL, RAHRPHRIC
TR 1gGYE N — 91, ECLIb KR IIE BT
Eispicn

K& R U [F] & 7 B 1 1 v A 0 %
RGO RIRA . MRS, STHVBA4%Z RHF
B E 48 h, Z30%IEMEN K, OCTHIE, 7
RUKEYI ALY (J&5 pm).

R B R K RPEVCHARBAE L RS %
CHk[14]. X PR T U R, TR BEE 2
AT, JH2 mol/L HCIF37 °Clzfk1 h,
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2 4R

2.1 HFEFEEZEMARFNTE

PCR™ ) 25 1.0% 19 BB Bl 56 10 i Dk Ar i, 76
29369 bphh A Fr 5 M Sk B, 5 T /M A
(EI1)o XFI 5 25 kA7 0 b, R d i )r 9 )5
135369 bpMI % IR IT 51, b 12342 HE R ,
T 431k 13.1 ku(512).

M 1

bp

2 000

1000
750

500

250

100

1 MAEFEHY 1
M. DNAZ T &5 4E; 1. PCRP™ ¥ H24
Fig. 1 Amplification of histone H2A
M. DNA Marker; 1. product of PCR

JHClustal XBR A, ¥ AL o8 B M 1 H2 A2 R
2 7% 5 N (Homo sapiens, AAN59974.1), /N,
(Mus musculus, NP-835489.1). LY IIE (Xenopus
laevis, AAA49769.1), JFLYAE XU FIBE T X% 1)
H2AZEEIR P 51047 T HeXF (E13), EMTRI AR LR
Iy H84.62% . 83.85% . 83.85%. 99.19%F0
99.19%, LbXF 45 SR UESE T 4088 FTH2A ML [ i £
SPEME, TR 3 B A S 00 B T v 3 o A Gl B
8 H2AFE R A i X

22 EHEEAMBSREREL

SDS-PAGE/#T i7x , H 4 W #kpET-30a-
H2A/RosettaZLIPTGIFE T, BB I RLEALE
M, HEAELEBRMERMRED A REE L,
ZiNi-NTA Agarose4lifb J5 7T 2815 & 4l 5 19 B 1 8
H(&5),

1 41] 20 30 40 60 60
1 ATGTCCGE TOGOCCARACGCG AGG AAMGE TG AACCEC AMG TCAAAG TOCCCCTCCAGCOGT
1 M 5 6 R G K G G KV EKEG& K SEK SRS SR

0 80 80 100 110 120
6]  GoCOGCCTECASTTICO00E TGGECAGEATCCACCG TCTCC TG AGG ANGGGCAAC TACGCT
21 A G LQF PV GRIHRLLRESGSGUNTYA A

130 140 150 160 170 180
A

12]  GASCEC TE6EOEC0E6OG0C0006TE TACC TEECGGC0G TCATGE AG TACC TEGC06CT

4] ER VG A6 AP VYLAAYVNRETLARA

190 200 210 220 230 240

181 GAGGTGCTOGAGC TCGCOGGCAMCGCOGCCOGOG ACAAC ARG AAG ACCCGCATCATCCCT
61 E VL EL AGNAALRDUNIEKTIKTT RTITIFP

260 260 210 280 290 3o0

241  CeCCACCTGCAGCTGEOCATCOGCAACG ACG AGG AGC TG AACAAGC TCCTCTCCRECETC
81 EHLQLATIRTEDETETLJENTETLTLS SSZGYV

310 320 330 340 3so 360
301 ACCATTGOCCAGGGAGG TG TGCTGOCTAACATOCAGGCGG TGCTCC TGOCCAAG AAGACT
1 0 1 T I1 A QG G6¢ YL PN I Q@ A VLILPIEKIKT

361 cacascasc
121 E x x

2 ARG EEERIA R O H2 AR R HIL X
BEBRFIIRESHEERFT
Fig.2 Nucleotide and deduced amino acid sequences of

coding region of E. sinensis histone H2A gene

2.3 Western blot5 1

% 3f Western blotdiiF, 8 A2 {b i E 4
BB FE H R/ B (2922 ku) B T — SRR S
e, UL & PR AT IR GF iy 5 S 40 B
P, MESHEEEANRNY, B TEEA
TR B (29131 ku) i BE— 5% BHME 52 B 4kl 2
b, FE R IL T — AR RE R AT . XS
WEZH (G 8 AT I3 ) AT FH A4 S (1816) o

24 MAERBFEEFRREN

A P e 60T LU B, R SR AR /N A
He, SRS R R H2ATEAS D 20 it (%) 40 i A%
FV20 L5 b 4 o3 A (I R-1~3) 5 K B 41 35
Yo A AR A e, H2ATE 41 A2 A0 41 i
AT 3 A (BT RR-4~6) 5 R 40 i R R a8 1 [
W, MR HARZ3.8 pm, H2A T B A7 Tk 40 it
A4 0 A v (T RR-7~9) 5 FP A 0 8 T U G 1
F e — A (B TO A % A T B 2 1 — )23 T
FIRARAL A, T2 mol/L HCIFR AL B 3R T DNAZE
¥, BCDAPIY A R AN R 4548, S pie ot
S50 R H2 A BAFAE T 58O 19 4t i A% rh
(I JR-10~11),

3 v

HEHAMRLERANE NG T, 2y
WA poly AR BV T DA ST H R N 41
DNAK e H2AR N . H&E A AE kb AR % 14
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KeE R 3%

FLAENIER  Litopenaeus vannamei
PETXTER  Penaeus monodon
hAEREEEE  Eriocheir sinensis
PETXTER  Penaeus momodon

N Homo sapiens

N Mus musculus

JLYRIEERR Litopenaeus vannamei
PETXTER  Penaeus monodon
HAELL B #E  Eriocheir sinensis
PETXTER  Penaeus momodon

N Homo sapiens

N Mus musculus

MU Litopenaeus vannamei
PETXTER  Penaeus monodon
hAIBREEEE  Eriocheir sinensis
BEIXTUF  Penaeus momodon

N Homo sapiens

N Mus musculus

o RORTEA — BUNEIERL; R M URS I AH I ) R ¢

MSGRGE -GGEVEGE SK SRESRAGLAFPVGRIHRLLREGNY AERVGAGAPY
MSGRGN-GGEVEGE SKSRESRAGLAFPVGRTHRLLREGNY AERVGAGAPY
HSGRGK -GGEVEGESESRSSRAGLAFPVGRTHRLLEEGNY AERVGAGAPV
HSGRGKQGGEARAK AKTRSSRAGLAFPVGRVHRLLREGNY AERVGAG APV
MSGRGEQGGEARAKAKTRSSRAGLAFPVGRVHRLLREGHY SERVGAGAPY

lSGRGKQGGKTRAKAKTRSSRAGLQFPVGRWRLLRKGNYAERVGMAPV
sofofolok  okokok, 1k rok :

TLAAYNEYLAAEVLELAGNAARDNEETRIVPRHLQLAIRNDEELNKLLSG
YLAAVIEYLAAEVLELAGNAARDNEKTRI TPRHLGLATRNDEELNELLSG
YLAAVNEYLAAEVLELAGNAARDNEETRT IPRHLALATRNDEELNELLSG
YLAAVLEVLTAEILELAGNAARDNEETRI TPRHLOLATRNDEELNELLGE
TLAAVLEYLTAEILELAGNAARDNKKTRI IPRHLQLAIRNDEELNKLLGR

YLAAYLEYLTAEILELAGNAARDNEETRI IPR}H.QLM’RI‘JDEELNKLLGG
okl » okok = ok 1 ok : Fokok,

VTTAQGGVLPNIQAVLLPEKTEKE————
VTTAQGGVLPNIQAVLLPRKTEKE —————
VITAQGGVLPNIQAVLLPEETEKE ——————
VTTAQGGVLPNIQAVLLPEKTE SHHEAKGK
VTTAQGGVLPNIQAVLLPEKTESHHEARGK
VTIAQGGVLPNIQSVLLPEETESAKSAKSK

B3 S[EBFIIEEX
RN TS AR 1 R

Fig. 3 Multiple alignment of H2A amino acid sequences

“*” the same amino acid;

9 8 7 6 5 4 3 2

& 4 FLEZE A ARISDS-PAGEH K
M: A5 TR, 1 REIPTGHE ;2. S8 WM E A,
.ESIShMAERWIEN; 4. F 4051 LIEWGS. 5F40f5M
PYUuE; 6. %5 T8 hfE i) LiEW; 7. 5 S8 W I Piie; 8. 5 T 18 hiG
9. 5 S 18 WE MIVTIE; #i sk FTdR N H M E A

“:”amino acid with strong similar property; “

.” amino acid with week similar property
1 M M 1

TR
7 90.0

66.4
70.0
443

29.0
43.0

20.1

143
31.0

24.0
HiEA

target protein

15.0

Fig. 4 SDS-PAGE analysis of

recombinant protein induced by IPTG

M: protein marker; 1. pET-30a-H2A4/Rosetta(DE3)without IPTG induction; 2.
induced for 8 h; 3. induced for 18 h; 4. the lysate supernatant(4 h); 5. the lysate
precipitation(4 h); 6. the lysate supernatant(8 h); 7. the lysate precipitation(8
h); 8. the lysate supernatant(18 h); 9. the lysate precipitation(18 h); arrow

means target protein

S, BIEAESRGR RBLE AR T, 4R E N
1 2 R e S AR A A AL . i I 21 5 /0
J JiR B H3AUAT IR IR BR B 22 5% o /N I HARE 3
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Bl 5 SDS-PAGEMMZEUHHIREER
M. E [ 7> T AR 1 AL IR 3 A
Fig. 5 SDS-PAGE analysis of
the purified recombinant protein

M. protein marker; 1. the purified fusion protein

5% 5 (Pisum sativum) I b, RG24 LR 1Y 2
5o ARG EH2 AT R LR IT 51 5 FLYNE X HF
FIBET X AR AL I E IR 2E ST, E—F 5
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1 2 3
ku
25 «—
14 <«

6 Western blot4h R
LAt EAEA; 2. R ER; 3. 0 HA
Fig. 6 Result of Western blot

1. the purified fusion protein 2. protein of testes; 3. control

IERZOHE AL B2 BRI,

Western blot Il % 3, 78 545 88 H I
B, BT ZETAGE B (13,1 ku) SRS, 1
HEIrd Bl 7 1A R 45 . HEE HH2A
MAERREZ, HITC 2 NMAH2AX, H2AZ,
H2A.V. H2ABbd(Barr body deficient). macroH2A
FUKS BLRR S () TH2AZERY ] BRI A W ¢ il 2%
AT [ B R0 T H2 A S AR IR, s A 4
EAER T ZRIK, SiFEALRETEN, %
HHFFERAKR,

Ax+EHW YT P HE AR
5%, AFEHEAAFRY LK, PR F LR
H— sl b2z i ge 007 1, W5 A N g2
MIAE A% Z i DO R e 45 02 I M BN & R
HAEMMEE . VaughnfE PR I AE VD B (Emerita
analoga) (W AE 20 ML I0Y, Kt 09 1% 2R 380 W U
b, RENANKE PP ATAHAEASE M
Y o FE & YR (Metapenaeus ensis)F1%5 %
B (Scylla serrata) A UG HIED, Chevaill™
N DR R 2 6 = o sl e, Aoy g
AR v RE Bk Z Mk P RIEORE T A A7 TR i M AR
F, ATHEH T R RS Az A 2, feils By of
GERIL, — SO (R | BE ) B T
S HHEA"" KR K MH2AfETE THE T
KA EEAS WY, AR RS i 20 B RIORE B 20 Y 2
I A% R A0 B 5 v A A L O A L ORS B 20
AN W R AT A o 2L, SR EAE A R RS
BAEE . WA, AR RESREH
BT, MeEF S H FEAAE T A A D . TE

MIAE F % AR 1B A7 76 4128 HH2 A, 38 e HE I
H2ATE A 98 5 8 i VK 12 N I AR B3 1 g 5
Jkar g A G, BEATERPY . 4870 P
SR, e IE 2 B Rk AORS B OR O
A B T 5 A A AT S B — 2Dk
AR L AR T AR R R AR A N R B
AR, UL N D E A R AEA
MR, FECP R BN AR
Wedii o APE DGR I B 1% N 4L T H2A R TE
ZHCIRLZ J5, HCIFR L BE % i IR DN AR B
BELE R . PR H2ADUR, XU H2AL T 40
BN RAR A E AT RE L Rk, s R A
DYEENS TN BARAF/EH2A . H2B, H3F1H4
AR, (B4 A RDNARS AT A9 1% /AR
T BB [A] = — A G 7 RN R4S i 20 HLA Tk 4
K A% 38 >4 T A% IMA SR

REBENWHE T2 R Ai iz, et i
AL, P B 4 1 e € TR RS T RS2 R Z T
X 35t 12 ) 5T DN A 5 52 5 58 300 1) — Fofr R 4 2%
T A G888 18 L NS - HE 32 RS Z 0 SR AR AE G
P AR I PR LS, AT X R
PR, AR OB (RS T T LAY A f 28 B b 1) Y
A5 T HDNA MOR S AN R T iR . it
Hb, ARG A VR 4 RS U A BT T R S L
FEORIYSZAE 7 A5G, 10K 4 fk 3] B B 240 i 174
HMEERT, RSN, KT RAE S A — A
XoF 7 38 T8 HE DR RO X R BT At e
B8 . WA T e B, HR M
Z R, XA S KA. WreshP ARk
A8 RS FA% 1T RE LY B0 T X RR IR 32 6
% — P N

SEH:

[1] Couppez M, Martin-Ponthieu A, Sautiere P. Histone H4
from cuttlefish testis is sequentially acetylated.
Comparison with acetylation of calf thymus histone
H4[J]. The Journal of Biological Chemistry, 1987,
262(6): 2584-2860.

[2] Gatewood J M, Cook G R, Balhorn R, ef al. Sequence-
specific packaging of DNA in human sperm
chromatin[J]. Science, 1987, 236(4804): 962-964.

[3] Grimes Jr S R, Henderson N. Acetylation of histones

during spermatogenesis in the rat[J]. Archives of

http://www.scxuebao.cn


http://dx.doi.org/10.1126/science.3576213
http://dx.doi.org/10.1016/0003-9861(83)90126-1
http://dx.doi.org/10.1126/science.3576213
http://dx.doi.org/10.1016/0003-9861(83)90126-1
http://dx.doi.org/10.1126/science.3576213
http://dx.doi.org/10.1016/0003-9861(83)90126-1
http://dx.doi.org/10.1126/science.3576213
http://dx.doi.org/10.1016/0003-9861(83)90126-1
http://www.scxuebao.cn

2332

Ko AR

43 %

[4]

[8]

[91]

[10]

[11]

[12]

Biochemistry and Biophysics, 1983, 221(1): 108-116.
Hazzouri M, Pivot-Pajot C, Faure A K, et al. Regulated
hyperacetylation of core histones during mouse
spermatogenesis: involvement of histone-
deacetylases[J]. European Journal of Cell Biology, 2000,
79(12): 950-960.

Oliva R, Dixon G H. Vertebrate protamine genes and the
histone-to-protamine replacement reaction[J]. Progress
in Nucleic Acid Research and Molecular Biology, 1991,
40: 25-94.

TATAT, XARAL, DMK, 55 RRK T RS W E
A FE[I]. R 4, 1997(4): 378-392.

Fei R R, DengJ S, Ji L, et al. Studies on rat spermatid
nuclear protein transition[J]. Acta Anatomica Sinica,
1997(4): 378-392(in Chinese).

Hecht N B, Kleene K C, Yelick P C, et al. Mapping of
haploid expressed genes: genes for both mouse
protamines are located on chromosome 16[J]. Somatic
Cell and Molecular Genetics, 1986, 12(2): 203-208.
SV L, R, BROLAR, 45 BEIORS T RIS M Y L
W], 350t 5T, 1999, 20(5): 372-378.

Du N S, Lai W, Chen L Q, et al. Studies on the
comparative ultrastructure of crab spermatozoa
(Crustacea, Decapoda, Reptantia, Brachyura)[J].
Zoological Research, 1999, 20(5): 372-378(in Chinese).
REILLL, 2/, R, & 54055 B Ttk A
A5 ZRE[I]. B, 2001, 47(S1): 82-86.

Kang X J, Li S J, Wang G Z, et al. Distribution of basic
proteins of sperm and fertilization in Scylla serrata[J].
Acta Zoologica Sinica, 2001, 47(S1): 82-86(in Chinese).
Kleve M G, Yudin A I, Clark Jr W H. Fine structure of
the unistellate sperm of the shrimp, Sicyonia ingentis
(Natantia)[J]. Tissue and Cell, 1980, 12(1): 29-45.

Kurtz K, Martinez-Soler F, Ausio J, ef al. Histones and
nucleosomes in Cancer sperm (Decapod: Crustacea)
previously described as lacking basic DNA-associated
proteins: a new model of sperm chromatin[J]. Journal of
Cellular Biochemistry, 2008, 105(2): 574-584.

Kurtz K, Ausi6 J, Chiva M. Preliminary study of sperm
chromatin characteristics of the brachyuran crab Maja
brachydactyla Histones and nucleosome-like structures
in decapod crustacean sperm nuclei previously described
without SNBPs[J]. Tissue and Cell, 2009, 41(5): 334-
344.

http://www.scxuebao.cn

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Stewart M J, Stewart P, Soonklang N, et al.
Spermatogenesis in the blue swimming crab, Portunus
pelagicus, and evidence for histones in mature sperm
nuclei[J]. Tissue and Cell, 2010, 42(3): 137-150.
Wi, e, M. PHEREE(Eriocheir
sinensis)HEMEETH R G H LA T[T, ShPD 2441,
1988, 34(4): 329-333.

Du N S, Xue L Z, Lai W. Histology of the male
reproductive system in Eriocheir sinensis (Decapoda,
Crustacea)[J]. Acta Zoologica Sinica, 1988, 34(4): 329-
333(in Chinese).

Hegl, BEEAE, Wi, Rk RS T I LA T
KAL), RS WIVE, 1988, 19(1): 71-75.

Du N S, Xue L Z, Lai W. Studies on the sperm of
Chinese mitten-handed crab, Eriocheir sinensis
(Crustacea, Decapoda) II. Spermatogenesis[J].
Oceanologia et Limnologia Sinica, 1988, 19(1): 71-75(in
Chinese).

WulJ L, Kang X J, Guo M S, et al. Cloning and
functional analysis of histones H3 and H4 in nuclear
shaping during spermatogenesis of the Chinese mitten
crab, Eriocheir sinensis[J]. PLoS ONE, 2015, 10(5):
e0126623.

WulJ L, Mu S M, Guo M S, et al. Histone H2B gene
cloning, with implication for its function during nuclear
shaping in the Chinese mitten crab, Eriocheir sinensis[J].
Gene, 2016, 575(2): 276-284.

Li G L, Kang X J, Mu S M, et al. H3K9ac involved in
the decondensation of spermatozoal nuclei during
spermatogenesis in Chinese mitten crab Eriocheir
sinensis[J]. Cytotechnology, 2017, 69(1): 75-87.
Birnstiel M L A, Busslinger M, Strub K. Transcription
termination and 3' processing: the end is in site![J]. Cell,
1985, 41(2): 349-359.

Osley M A. The regulation of histone synthesis in the
cell cycle[J]. Annual Review of Biochemistry, 1991, 60:
827-861.

Rokyta D R, Wray K P, Margres M J. The genesis of an
exceptionally lethal venom in the timber rattlesnake
(Crotalus horridus) revealed through comparative
venom-gland transcriptomics[J]. BMC Genomics, 2013,
14: 394.

Govin J, Caron C, Rousseaux S, et al. Testis-specific

histone H3 expression in somatic cells[J]. Trends in


http://dx.doi.org/10.1016/0003-9861(83)90126-1
http://dx.doi.org/10.1078/0171-9335-00123
http://dx.doi.org/10.1016/S0079-6603(08)60839-9
http://dx.doi.org/10.1016/S0079-6603(08)60839-9
http://dx.doi.org/10.1007/BF01560667
http://dx.doi.org/10.1007/BF01560667
http://dx.doi.org/10.3321/j.issn:0254-5853.1999.05.012
http://dx.doi.org/10.3321/j.issn:0254-5853.1999.05.012
http://dx.doi.org/10.1016/0040-8166(80)90050-6
http://dx.doi.org/10.1002/jcb.21857
http://dx.doi.org/10.1002/jcb.21857
http://dx.doi.org/10.1016/j.tice.2009.02.003
http://dx.doi.org/10.1016/j.tice.2010.03.002
http://dx.doi.org/10.1371/journal.pone.0126623
http://dx.doi.org/10.1016/j.gene.2015.09.005
http://dx.doi.org/10.1007/s10616-016-0038-3
http://dx.doi.org/10.1016/S0092-8674(85)80007-6
http://dx.doi.org/10.1146/annurev.bi.60.070191.004143
http://dx.doi.org/10.1186/1471-2164-14-394
http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://dx.doi.org/10.1016/0003-9861(83)90126-1
http://dx.doi.org/10.1078/0171-9335-00123
http://dx.doi.org/10.1016/S0079-6603(08)60839-9
http://dx.doi.org/10.1016/S0079-6603(08)60839-9
http://dx.doi.org/10.1007/BF01560667
http://dx.doi.org/10.1007/BF01560667
http://dx.doi.org/10.3321/j.issn:0254-5853.1999.05.012
http://dx.doi.org/10.3321/j.issn:0254-5853.1999.05.012
http://dx.doi.org/10.1016/0040-8166(80)90050-6
http://dx.doi.org/10.1002/jcb.21857
http://dx.doi.org/10.1002/jcb.21857
http://dx.doi.org/10.1016/j.tice.2009.02.003
http://dx.doi.org/10.1016/j.tice.2010.03.002
http://dx.doi.org/10.1371/journal.pone.0126623
http://dx.doi.org/10.1016/j.gene.2015.09.005
http://dx.doi.org/10.1007/s10616-016-0038-3
http://dx.doi.org/10.1016/S0092-8674(85)80007-6
http://dx.doi.org/10.1146/annurev.bi.60.070191.004143
http://dx.doi.org/10.1186/1471-2164-14-394
http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://dx.doi.org/10.1016/0003-9861(83)90126-1
http://dx.doi.org/10.1078/0171-9335-00123
http://dx.doi.org/10.1016/S0079-6603(08)60839-9
http://dx.doi.org/10.1016/S0079-6603(08)60839-9
http://dx.doi.org/10.1007/BF01560667
http://dx.doi.org/10.1007/BF01560667
http://dx.doi.org/10.3321/j.issn:0254-5853.1999.05.012
http://dx.doi.org/10.3321/j.issn:0254-5853.1999.05.012
http://dx.doi.org/10.1016/0040-8166(80)90050-6
http://dx.doi.org/10.1002/jcb.21857
http://dx.doi.org/10.1002/jcb.21857
http://dx.doi.org/10.1016/j.tice.2009.02.003
http://dx.doi.org/10.1016/j.tice.2010.03.002
http://dx.doi.org/10.1371/journal.pone.0126623
http://dx.doi.org/10.1016/j.gene.2015.09.005
http://dx.doi.org/10.1007/s10616-016-0038-3
http://dx.doi.org/10.1016/S0092-8674(85)80007-6
http://dx.doi.org/10.1146/annurev.bi.60.070191.004143
http://dx.doi.org/10.1186/1471-2164-14-394
http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://dx.doi.org/10.1016/0003-9861(83)90126-1
http://dx.doi.org/10.1078/0171-9335-00123
http://dx.doi.org/10.1016/S0079-6603(08)60839-9
http://dx.doi.org/10.1016/S0079-6603(08)60839-9
http://dx.doi.org/10.1007/BF01560667
http://dx.doi.org/10.1007/BF01560667
http://dx.doi.org/10.3321/j.issn:0254-5853.1999.05.012
http://dx.doi.org/10.3321/j.issn:0254-5853.1999.05.012
http://dx.doi.org/10.1016/0040-8166(80)90050-6
http://dx.doi.org/10.1002/jcb.21857
http://dx.doi.org/10.1002/jcb.21857
http://dx.doi.org/10.1016/j.tice.2009.02.003
http://dx.doi.org/10.1016/j.tice.2010.03.002
http://dx.doi.org/10.1371/journal.pone.0126623
http://dx.doi.org/10.1016/j.gene.2015.09.005
http://dx.doi.org/10.1007/s10616-016-0038-3
http://dx.doi.org/10.1016/S0092-8674(85)80007-6
http://dx.doi.org/10.1146/annurev.bi.60.070191.004143
http://dx.doi.org/10.1186/1471-2164-14-394
http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://www.scxuebao.cn

114

RVLSL, 5 ARG IR 20 B P H2AKE DR I o B e HAE RS 1 A P i e A 2333

(23]

(24]

[25]

[26]

(27]

Biochemical Sciences, 2005, 30(7): 357-359.

Vaughn J C, Chaitoff J, Deleon R, ef al. Changing
nuclear histone patterns during development: II. Isolation
and partial characterization of "decapodine" from sperm
cells of the crab Emerita analoga[J]. Experimental Cell
Research, 1969, 54(3): 362-366.

EZ&, KTF, B TIVBHE TR A g R
B EE B AR A (], TR S R (H R E R,
1996, 35(6): 947-951.

Wang Y L, Zhang Z P, Li S J. Basic proteins changes
during spermatogenesis in Metapenaeus ensis[J]. Journal
of Xiamen University (Natural Science Edition), 1996,
35(6): 947-951(in Chinese).

Chevaill P. Contribution a | 'etude du complexe ADN-
histone dans le spermatozoide du pagure Eupagurus
bernhardus L. (Crustace Decapode)[J]. Journal of
Microscopy, 1966, 5: 739-758.

Almabhouh F A, Singh H J. Adverse effects of leptin on
histone-to-protamine transition during spermatogenesis
are prevented by melatonin in Sprague-Dawley rats[J].
Andrologia, 2018, 50(1): e12814.

Tovich P R, Sutovsky P, Oko R J. Novel aspect of

perinuclear theca assembly revealed by immunolocaliz-

[28]

[29]

[30]

[31]

[32]

ation of non-nuclear somatic histones during bovine
spermiogenesis[J]. Biology of Reproduction, 2004,
71(4): 1182-1194.

Marushige K, Dixon G H. Transformation of trout testis
chromatin[J]. The Journal of Biological Chemistry,
1971, 246(18): 5799-5805.

Braun R E. Packaging paternal chromosomes with
protamine[J]. Nature Genetics, 2001, 28(1): 10-12.
W, W, 2%, S PRGBS 1 4 i S AT
A, HEREBEE, 1993, 36(3): 288-296.

DuN S, Lai W, An Y, et al. Studies on the cytology of
fertilization in the Chinese mitten-handed crab, Eriocheir
sinensis (Crustacea, Decapoda)[J]. Science in China,
1993, 36(3): 288-296.

Goudeau M. Fertilization in a crab: 1. Early events in the
ovary, and cytological aspects of the acrosome reaction
and gamete contacts[J]. Tissue and Cell, 1982, 14(1): 97-
I11.

Medina A, Rodriguez A. Structural changes in sperm
from the fiddler crab, Uca tangeri (Crustacea,
Brachyura), during the acrosome reaction[J]. Molecular

Reproduction and Development, 1992, 33(2): 195-201.

http://www.scxuebao.cn


http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.1111/and.12814
http://dx.doi.org/10.1095/biolreprod.104.030445
http://dx.doi.org/10.1016/0040-8166(82)90010-6
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.1111/and.12814
http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.1111/and.12814
http://dx.doi.org/10.1095/biolreprod.104.030445
http://dx.doi.org/10.1016/0040-8166(82)90010-6
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1095/biolreprod.104.030445
http://dx.doi.org/10.1016/0040-8166(82)90010-6
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.1111/and.12814
http://dx.doi.org/10.1095/biolreprod.104.030445
http://dx.doi.org/10.1016/0040-8166(82)90010-6
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.1111/and.12814
http://dx.doi.org/10.1016/j.tibs.2005.05.001
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.1016/0014-4827(69)90215-8
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.3321/j.issn:0438-0479.1996.06.023
http://dx.doi.org/10.1111/and.12814
http://dx.doi.org/10.1095/biolreprod.104.030445
http://dx.doi.org/10.1016/0040-8166(82)90010-6
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1095/biolreprod.104.030445
http://dx.doi.org/10.1016/0040-8166(82)90010-6
http://dx.doi.org/10.1002/mrd.1080330212
http://dx.doi.org/10.1002/mrd.1080330212
http://www.scxuebao.cn

2334 KopE o R 43 3%

Cloning and distribution of histone H2A during spermatogenesis of
the Chinese mitten crab (Eriocheir sinensis)

WU Jiangli ?, CHEN Tingrong', MU Shumei', ZHANG Han', KANG Xianjiang "

(1. College of Life Science, Hebei University, Baoding 071002, China,
2. Science and Technology Department, Hebei University of Chinese Medicine, Shijiazhuang 050200, China)

Abstract: Spermatogenesis is the process in which spermatogonia develop into mature spermatozoa. In most
animals, this process involves changes in the basic protein associated with DNA. Somatic-type histones are
partially or totally replaced by transition proteins, which in turn are replaced by protamines with strong alkalinity.
With the replacement of basic proteins, nuclei progressively undergo chromatin condensation. The Chinese mitten
crab (Eriocheir sinensis) sperm nucleus chromatin arrange loosely, and its formation is not clear. In this research,
DNA sequence encoding histone H24 was cloned by PCR method. Thereafter, polyclonal antibody against the
histone H2A was generated in rabbit, histone H2A distribution during E. sinensis spermatogenesis was detected
through immunofluorescence. The encoding sequence of E. sinensis H2A contains 369 bp that encodes a protein of
123 amino acids. The predicted molecular weight of H2A was 13.1 ku. Protein alignment studies demonstrated that
this histone H2A had a high identity with its counterparts in Penaeus vannmei and P.monodon, and the homology
both are 99.19%. Immunofluorescence demonstrated that histone H2A was present through the spermatogenesis of
E sinensis. In spermatogonia and spermatocytes, H2A was mainly distributed in the nuclei and cytoplasm, while in
spermatids and spermatozoa, H2A was mainly in the nuclei. The persistence of H2A in the mature sperm nucleus

of E. sinensis might have some association with the uncondensed chromatin.
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DNA Histone H2A Merge

5pm
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Plate Location of histone H2A in spermatogenesis of E. sinensis

1-3. spermatogonia; 4-6. spermatocyte; 7-9. spermatid; 10-11. spermatozoa. Bar=5 um. Arrows indicate histone H2A
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