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Abstract: During spermatogenesis of most animals, the basic proteins associated with DNA are continuously
changing: somatic-typed histones are partly replaced by spermatoza-specific histones, which are then replaced
by transition proteins, which in turn are finally replaced by protamines. With replacement of sperm basic
nuclear proteins ( SBNP), nuclei progressively undergo condensation. The nuclei of spermatozoa in Chinese
crab Eriocheir sinensis ( Decapoda, Crustacea) are found to be uncondensed. However, the mechanism of
nuclear uncondensation is not clear. To study histone H3 dynamics during E. sinensis spermatogenesis, H3
coding sequence of E. sinensis was amplified by PCR and cloned into prokaryotic expression vector pET-30a
( + ), which was then transferred into Escherichia coli Rosetta (DE3) and induced to express the recombinant
His/H3 protein by 0.2 mmol/L isopropyl B-D-thiogalactoside (IPTG). Meanwhile, the recombinant protein
was purified through Ni-NTA Agarose affinity chromatography and purified protein was used as antigen to
inoculate Oryctolagus cuniculus to produce antiserum. The polyclonal antibody was tested using western blotting

method. Finally, H3 gene coding region from E. sinensis was cloned, prokaryotic expression vector pET-30a-
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H3 was constructed. SDS-PAGE showed that a 21 ku protein was expressed successfully in Rosetta (DE3) ,

and the recombinant protein existed in the form of supernatant and inclusion body, and recombinant protein was

purified well through Ni-NTA Agarose affinity chromatography. Western blot showed that the polyclonal antibody

had high specificity. In summary, coding sequence of histone H3 in E. sinensis was successfully cloned,

prokaryotic expression vector pET-30a-H3 was constructed and recombinant protein was purified. The polyclonal

antibody with high specificity was produced, which might provide fundamental basis for further study of histone

H3 dynamic changes during E. sinensis spermatogenesis.

Key words: Eriocheir sinensis; Histone H3; Gene clone; Prokaryotic expression; Polyclonal antibody

LA 1 (histones ) 52 1 5l B A% A 9 Gt 68 14
AL A S5 4 A 1, W N IR H AT R OB & R
(Arg) FUR 2R (Lys) S50t 2 B R , 25 L —
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DNA 455 (1 1 2 1 000 e 4% 200 A 2 25 B 30OKS
THRAENHER, HALdEER, K28R
o R B Ak & 1 (Oliva et al. 1991,
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ARSI EARAT 5 I RS AR I IR 58 42 4
FIWE A sigma 22w 5 TG F1 5T Marker 1 F b
RS EWHARARAE; PVDF K A
Bio-Rad 7+ 7] ; Ni-BRflg#H8E I FF 9 A Jb 5 6
R SR IR B, SuperECL Plus 8
ZOGEG G B A st AR A ], BUR AR
1LYy (HRP) B3 iC 09 F 505 TG BTkl | b 5
FKHKEPHLARA A, ARE 2.5 kg M HEER7E
22 K EH % (Oryctolagus cuniculus) | 0] b K 2% 5L
Ul SIS /35138
1.2 7%
1. 2.1 AR g B A 4R 1 H3 R SF 7 51 10 R 1A
voRE
1.2.1.1 A4 LY DNA R 42 H & PCR
JH DNA $2 B & 2E A7 1 AR g8 2 8 LA
FEA 4 DNA W42, 2 J5 tb# GenBank [ JL
FhA =X A ¥, AN ( Homo sapiens, JF¥ 51| %
AAN10053. 1) Fi1 /N Bl ( Mus musculus, JF %) 5
AAASTBIL. 1) H3 4K ¥ 91 B & J7 SR 3
B S IF A1, 4D 4% TS0 B ( Pachygrapsus
transversus, J¥ %) 5 CBA13078.1) . 41 £ &
( Grapsus grapsus, J¢%)'5 CBA13077.1) . = &
JE L (P. marmoratus, JE5]5 AAZ39265.1)
2t b A, ANFUN Y H3 S5 ¥ 41 58
G—FE, MEJE T 07 BRI IX 3 Fh Y L R
FE A T N FI/N B H3 4 KRy 42 5 1R I 91 2
W, BFEFI5EeE, o T H3 & R R AT,
W A v A SR B Y H3 R IR T 91 5 RN
BB A T RE S8 4 —HE o PRI P AR S B 1Y
BT W, W — X5 Y, F1:5'-
ATGGCCCGCACCAAACA-3’, R1:5'-GGCGCGC
TCGCCGCG-3',

L2 ICAY DNA S B8, #E4T — 4> Touch
down PCR, 94°C #i A8 4 5 min, [fiJ5 94°C 25 1%
30s, 67°CiE & 30 s, 72°C 4L 1.5 min, FE
30 R, BERMGIRFEAE 0.5°C, Z )5 1 94°C A T
30s, 52°CiE :k 30 s, 72°C #Ef#1 1.5 min, fFFF
15 %, fx ) 72°C #E ff 10 min, j= %) ¥ 3] 4
408 bp, B Wy IEAT 1% B RS BEE L UK 70 AT o
L2.1.2 skEly 555008 K PCR ™)

FHEEREWEEE B DNA (8] g 550 & el i, 3% 42 3]
pMD-19T #ifk |, 5 AL KT H DHS o S22
M, KRG TEARATYEERMN
LB V-4, 37°CHi 5% 16 h, PRUCHATR & K 5%,
17 WK PCR 9 3iF, 15 2 /9 PR we B ik B AR
TAY TR A RA R, JERF, 104
pMD-19T-H3 .,
1.2.2 FRIABURME  HL4E A 42 8 H3
R0 > 25 2R DA K = I AR 5 0 1 R e T 3Rk 1
Y, 514 BDF.5'-CCG GAATTCATGGCCCG
CACCAAACAGA-3'", T %5 4% BDR:.5'-CCG
CTCGAGTTAGGCGCGCTCGCCGCG-3', H i |k
W1l T EcoR 1 WY 51 GAATTC (T &)
LFw), NI EI AT Xho 1 DI A7 53
CTCGAG (NI FRIR) L R L% F ATT,
M A Y DHS o Hr 2 05T RL pMD-19T-H3
DA BEMR #E 4T PCR, 477 9 U0 Jie [ml i | 3% 4 |
e fl P JFRFC A pMD-19T-H3 (BD) .

M IE 5 @ DHS o v 42 B k7 pMD-
19T-H3(BD), F EcoR 1 1 Xho | #47 X EEI ,
BEVIR 2 B EcoR T (15 U/pl) 1 pl, Xho I
(10 U/pl) 1 wl, 10 x buffer 2 pl, & A
(0.2 pg/pl) 3 ul, oW L5 FRKAFLE 20 pl,
37CHEYI6 h, 1% B B i AR B8 e vl Uk A I, JF:
[l 5 B L R B o

Heili A7 25 AR pET-30a UKL 19 K 17 41
DHS o JEATHE 4, WO T8 i, A0 A JBRr 72 B0t
G IEAT BRI I, 7 1 R 25 34K pET-30a
ki, FH EcoR 1 1 Xho 1 ¥E47T XU EEY), B YIIA
ZH EcoR T (15 U/pl) 1 pl, Xho T (10 U/pl)
1 wl, 10 x buffer 2 wl, A (0.3 wg/ul) 3 pl,
Jow & B T KA T A 20 pl, 37CHEYI6 h, 1%
F 3 IR WE BRI R UK A DN, JF Wi pET-30a 1)
B,

¥ H3 Y 7= 4 7 wl, pET-30a Vector
1.5 wl, 42CA 4 10 min, Z/FVK Eaw, A
10 x buffer 1 ul, T4 DNA (350 U/ul) 0.5 pl,
16°CIEEN K, ZF¥AKRITH DHSa &2
SN, 78 Kana $T¥E LB [ K5 57 5 |- 37°C
B8 3G 5% 12 ~ 16 h, $kHCER o7 [ 45 F 3] Kana




-226- Y r ki Chinese Journal of Zoology 49 %

PUPE LB AR KE 35 Je b AT 35 9%, 548 4 19 1
WEAT PCR BGIE, A H AW XA TAY
TAR( L) A RA R, JfRm, HiEfH
F1% s L] F) 2 3k B R 4 44 4 pET-30a-H3

1.2.3 SEHEAMASRE B LARWEN
Fik w8 E Y A BTRL AL B K AT
Rosetta v, PEIRCCER b7 [ 18] V& 3 Fh 2 Kana 5T
) LB AR 323, 37°C 200 v/min J5 3R E A,
H0.6 ~0.8 B, il A IPTG Z H Kk ¥ K
0.2 mmol/L, 18°C 180 r/min T W iE S, 3 H
EVEF 40 Th 17 hif, 7351 S ml R,
12 000 r/minE (> 5 min, i PBS BVFILIE, &
PR, BRI B R L, I ATTRE 2>
AT SDS-PAGE & Lk, #EATHAE A
AR5 o

1.2.4 HAEFEHWAL  BOE T w0 E R
140 ml, 9 000 r/min 4°C B .(» 6 min, ZJ5 L4
HR, FH7 ml & 8 mol/L JR & 1Y) Buffer B & 7%,
ZJE AR VKR T EAT R BRE, BRE 1S min, T
fE3s 13 s, PR ir i m Bk 12 000 r/min 4°C
B0 20 min, BB AR AL R A4l

1.2.5 ZroBEduikmydl& 1B AR 2l Ak Y fil
B HE AT SDS-PAGE H A6 I HC 4 4 248 .
BV 22 K AR 3K Wk 2 J5 8 % — i, (o HC o
WG, WSS R Z AT, e H G bk B A
2 T ML , o Al Al G i 2R S IR AR ) 4
BRIRG, R G e LA 3, fER
HHEW S 2 m TS, BWwiES 2.0 ~
2.5 mg, FRGEEM IS, LUS#
AT AR, B PEMEFE 7 ~10d, 2 4
URARPE S d J -G i Jiik B it A4Sz I 47 14 1 250 A
Femdke, Z/Emm s —k, 7d 2R 0%
SRR 1t WA B ALV, i B I VAR T 1T A
2h, ZJEHHEE 4C R, Hi T, 4%
T R¥HEHE , 4000 r/min 4°C .0 15 min, B
Foifi 5 73 3 5 IR A T - 80°C Uk At b 48
1.2.6 Western blot /&l ¥ 45 50 B—&
YR RS sl A B e kAT
SDS-PAGE HBEJEHL UK, MUK &S RF ¥ K B H
JR AR A% 77 AR A6 #% (20 V, 25 min) & PVDF

JEE L, M5 ) PVDF 28 TBST YEik )5, &
A 20 ml 5% 1 i g 93 A vh & A 2 h, DL
) H3 Z GRS —$0, 4CHE LK, 5
A TBST ¥k 3 ¥k, i A HRP #5xic i F i e
IeG, 37CHFE 1.5 h, ] TBST 743k k)5, M
b2 kA ECL 0% & B 3 min, 7 8E I A5
Z % Chemi Doc™ XRS + (Bio-Rad) I #4718
FRAE FR o %k B2 ] B8 22 i A9 1AL 385 4 R —
P, HREMHEE,

2 4 R

2.1 HfLEE H3I EEBMKRST PCR ™Y
28 1% W) BRIERE 8 I rL VAR, B T — AR
#5408 bp {25 (1) .

E1 PCR=HHKER
Fig.1 The result of PCR product
M. DNA 4T r#fE DM2000; 1. PCR =4,
M. DM2000 DNA marker; 1. PCR product.

A I 25 VIR Ml J5 5 pMID19-T 2 44 3%
I REAL KB AT 3 DHS o JESZ 25 40 0, Bk
TeREE K WF , WP 459 K H] Chromas {4 X}
J e B0 kAT r B, 2 4R IR T 8 S A5 R
408 bp AL IR P 51), #E S H 4 1 136 > 2 ik
R(E2),

H ClustalX $1 4, ¥ v A2 9% B 8 1Y) H3 &
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2 mEGEBAZRH B EARABRNZERFIIRESHEERFT

Fig.2 Nucleotide and deduced amino acid sequences of coding region of

Eriocheir sinensis histone H3 gene

3 SERFISELY

Fig.3 Multiple alignment of H3 amino acid sequences

“x VRN R B E IR

“ %7 the same amino acid; “;”
R 7 515 GenBank By JLAAL A, A
/N B S W ( Drosophila simulans, J¥ ¥ 5
BAA20144. 1) B¢ 14 ( Danio rerio, J¥ %5 NP-
001104686. 1) JE M KW ( Xenopus laevis, JF 5
5 AAA49765.1 ), T H ( Saccharomyces
cerevisiae, J¥ 55 AAS64349.1) i) H3 19 & 3

7 RN T TR AL Y B R 5

amino acid with strong similar property; “

TR B T R T Y R TR

” amino acid with week similar property.

BRI 5N AT TXF L (I8 3) , R B AR S 2 1 1Y
H3 /0 2 3 1R 51 5 4 PIDTUIE H3 S L 12 1 51
S, 5 /NERIBE DS i iy H3 2 LR ¥
A — B EE IR AN, RS T HE A
H3 AL A PR Sy Pk, R I i B 3 AT BT 3R 45
10 [R] Sy i AR S B T 1 H3
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2.2 WBEFAREEARNAIHE FHEDR
214 BDF 1 BDR § 34 1 () PCR ;=4 2 1% Bt
JRBEEE IS FL Uk R I, 75 31 T — 45 2y 408 bp 1 5%
(B 4), IS U M, 2 /E H3 .

E 4 PCR ™= H3 IREEHER K E
Fig. 4 Electrophoretic result of PCR product H3
M. DNA 4F & 457 DM2000; 1. PCR j=4 H3,
M. DM2000 DNA marker;
1. PCR product of Eriocheir sinensis H3.

2.3 pMD-19T-H3 5 pET-30a By WEY] ¥
Hi 45 pMD-19T-H3 ( BD ) Jii i () 45 #0 5 DHS o 3
i3, JRHURRL, ] EcoR 1 F1 Xho 1 #E47 M
BV, 1% (%350 R W5 58 i v K G I 24 7€ 408 bp
WA H A (S .

B 5 EHFRN pMD-19T-H3 WEG ] ik 45 R
Fig. 5 Enzyme digestion result of
pMD-19T-H3 recombinant plasmid

M. DNA 737 & ARi#E DM2000; 1. AgLI452R
M. DM2000 DNA marker; 1. The result of enzyme digestion.

$i 23 g4k pET-30a | EcoR 1 #1 Xho 1 #47
XUBEYT, 1535 H A 5L PH A AH 3]k P K S
KN 5 377 bp 7247 1) pET-30a J7 Bt (&1 6) ,
EcoR 1 5 Xho | Wit U137 &5 7€ pET-30a FiL#
P& L ARBE L BCIE (29 34 bp) , 0 1% B g W ¢
Ji LKA DU HY 34 bp Y F B

6 pET-30a == 4 W & 1] FL ik B
Fig. 6 Enzyme digestion result of
pET-30a plasmid
M. DNA 4 iR #E DM2000; 1. % EcoR 1 1 Xho I
XUV )5 (# pET-30a,
M. DM2000 DNA marker; 1. pET-30a digested by
EcoR | and Xho [ .

2.4 EABMENE 0L N,
I 235 SRR A AR R8P 910 5 B Y B 8
— 5, EBRE R T HT LR R I 280 E S T
Ji TR U0 AL R G E A1 A 188 A B R
BRE(FRBEM M6 MU A M His 75%)
(7). e r R B RE&IE
Wi 5 pET-30a PE47 E4H, Bk H3 JIREC
F I8 P s B2 BOkL pET-30a-H3

2.5 EHEBEEWMRERABAMESF KA
pET-30a-H3 Jit ki 1Y £ 5 B ¥k Rosetta £
0.2 mmol/L IPTG, 18°C 180 r/min 555, 43 %l
FEES 4 h 7 h 117 h ik ECA BRI 1 O A
W 5 1Y b 1 ATCRE #E 4T SDS-PAGE Hi K (
8) o MATPTG BTy, 7EdHRIKME IF
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B 7 EHHBRMN pET-30a-H3 WHEFFIRERENEER
Fig.7 The base sequence and amino acid of pET-30a-H3

E 8 =EHZEHH SDS-PAGE HBik
Fig. 8 SDS-PAGE analysis of recombinant protein induced by IPTG

M. EFSTRARE; 1 ORE PTG S5 2. IPTC AR 7Th WARWEM; 3. IPTCES 17 h AWK EN; 4.
IPTG ¥ 5 4 h JF i Eif: 5. R4 h JFMULIE; 6. B ThFMERE; 7. BRTh/FMTTE: 8. BT 17h G L
3 9. R IThJERIPIE; Sk AHMER.

M. Protein marker; 1. pET-30a-H3/Rosetta (DE3) without IPTG induction; 2. Induced with IPTG for 7 h; 3. Induced
with IPTG for 17 h; 4. The lysate supernatant (induced for 4 h) ; 5. The lysate precipitation (induced for 4 h); 6. The
lysate supernatant( induced for 7 h) ; 7. The lysate precipitation (induced for 7 h) ; 8. The lysate supernatant (induced for
17 h) ; 9. The lysate precipitation (induced for 17 h) ; Arrow. Target protein.
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T 44, A IPTG i 3 5 & T Uh %
ik, BEAE VS A SE A, AR SRR B OE
WK, e 17T h FEANRIL RS, HAl
G EATE FIE A RIAEARIL, BEE T
BT, 78 LIETRARBHIGZ, 5%
17 hJ5 , flE S S AE BT AL A ) R0k
JUTAHY (& 8) o

2.6 EEHEAMAL I Ni-NTA Agarose %f
pET-30a-H3 Fl & 4 11 #4174k, 2lifk 5 19 ™
Y H] SDS-PAGE HiJk AT HG I, 28 3ok 45 4% 4l ik
RS B R, 2R - (’K9), &
ZAEH, W LUHUS 22 bRl 4 .

B9 EHZALWL™Y SDS-PAGE B ikE
Fig. 9 SDS-PAGE analysis of the purified
recombinant protein
M. EHEABS T i 1 aifbmEHEN,

M. Protein marker; 1. The purified recombinant protein.

2.7 Western blot & M E W HERHE %
Western blot 6658, E A SR E W2 E R E LM
$ W AN Al Al 1) T 2H AR P AT B PR AR
Mo ARWRE A PR TR AR E BB kA
BB SN, Vb W A8 B AR R S AR A o X R
A DA LY A S — B, A R B (]
10) .

3 0 i

HE AR AR T RS o SREOC R BT Y

& 10 Western blot #& il 4 8
Fig. 10 The result of western blot
M. EAFDTEARME; 1. BREREEBED;
2. AifkryEE; 30 WA,
M. Protein marker; 1. The total protein of
pET-30a-H3/Rosetta ( DE3) induced by IPTG;

2. The purified recombinant protein; 3. Control.

g b, 4 Fh4 8 F (H2A (H2B (H3 (H4) 2 Jk
2 Fr 0 8 A B AR ABL, Wi IH (Sea wrchin ) 2H 21
H3 W& SE/R 7 51 5 2k A /N4 (Bos tarurs ) i i
9 H3 R 7 8 R — D SRR 2 5%,
AN R B H3 R R R Y 81 5 B S ( Pisum
sativum ) 1 H3 B HF 4 DR R A, AL
B e RS B B h AR S B B B 13 B R LR )
HARPTE 1 H3 p @ 5 7 51 ¢ 2 F, 5
N /N BRI BE By A — A R R Y 2
SEANEAE T HEE H3 #ik E iy RS, AR
WFFE R I 32T rp AR G BB NG 119 DNA, 47
H3 9988, 4R B, NI A 7 H3 R
BETR T 5 5¢ A AR [R) (G 23 5 SROR A S0 J2
IR o WA S A5 1 H3 PR T LA R WF 5T
HLAE h AR G NG 1 A2 v B Bl SRR AE

pET 4872t Novagen 23 ) A4 4 14 55 R4 5
Bk ARG, He9EN g repes pET-30a( +)
FOkL b, 2B MR A T7 3R 5 & T7 RNA %
BHEVE, mAGRIR TT R 31 1 Ui A S0 IR
o AHF5EH pET-30a( + ) His/H3 Fit 5 & H
EFE R LS, HHAEHSFHEEKREMEE
FIEAT TR IR SRR R B, el id #2 R B,
15 3T C I AgoiBEN 0.6 ~0. 8 B IFIRIE S,
IPTG ¥ &} 0.2 mmol/L, 18°C 180 r/min i &
BRI, AeEAREERI R, HAE R
T AL AR A Rk .

VEFE ] Ni-NTA HEalifb A HE A, EHE
FUiE A 6 AL RR (His) #745, Ni°°fg 57 His



2 3 FEBLTLAF P A G B A 1 H3 e AR ST 3 81 B e B 32 3k R PR ol 4 -231-

WENEAS G, Wl kmss 4 F X
AR DB A His b5 28 B9 8 B, Z )5
P 5 S e R A e R VR WRE I R AR
S ORI, A 25 mmol/ L BK M fY 5 R R G
ZREFN, SHEHERR TR, B
418 T 20 mmol/ T BRI f 175 YRR BE B, i BLIE
S R] DA 2 A U T T SO AE H B A Bk
JI T R o A A i B U BT AL R R Y
A (HHE A 2005) , HOAS T2 IR K B R A A
FRBWE A —RWLE, 2tk 570 e it
s

AN ST SR JH R R T 22 R R ol R B
Y, BUNRIE , FBP 22 KB e b e sh
YRR RTINS 5 2, H 2@ S s 88K,
PR o 5 2 A 2L EOR T, T A E
B vk B HL AL AL R PO, B AN v G
TINOR TR S 00 i, 3 5 5 o R 2 B 9 s )
JAS [ 2 B8 4 1 5, PR G T D v B AN BRI
AR SZ G AR A 04 g8 T B0 D 2 B A, B IR A
WEYIAE 1.5 o/L Zihi e

K FEMEE R FEE S DNA 45511 —
KikoyrraEl, @R TSR HAdES
Gb, ARG TR S Y B U AR R fORg
FHA, BT 78 h g ) B i e S 45 4
MINBERS BA g mEM . ENER T X
A R AR AR, IR A 4 AR 1R 0 1ok
THRHEMNHEAEN, saddEER, &5
Pt AEE F R, BEE R TR F R B
B R TRk Az E R, FH 5T
DNA 255 10 i P 2 b 23 AR AR & 4 dn &
Btk SR AL BRIR AL S, Bl o B AR
75 ( Barzotti et al. 2006) , WA 4y B A 1R Sy dE Mk
AR T RIRERY RN, B T R A R &
FR A, 2 m AR 20 a Lo B i
KIEAFOTTEARS o ASSE02H 85 1 H3 K& R Y A
yvibe Ll Je 2 ve BEfi ik po il 4, AT HoAe b
BTN T R B P RS SRS E T kA
RN, A oAy ik — 25 AT 5 v A 8 T 110 3R Tk 46 1%
BRI DA e 40 26 (O H3 B 25 48 D) e 4R AL T S
G

2 £ x M
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