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ABSTRACT Objective: To investigate the expression of Nesprin2 in different stages of mouse germ cells, and to obtain Nesprin2
fusion protein by prokaryotic expression and purification to further study its role in spermatogenesis. Methods: Mouse germ cell slides
were prepared. Nesprin2 was detected in different stages of mouse germ cells with specific anti-Nesprin2 antibody by
immunofluorescence staining. The target fragment in Nesprin2 C-end encoding 85 amino acids, which included a KASH domain, was
amplified by RT-PCR. The PCR products were cloned into pUCm-T vector and sequenced, the verified target fragment was subcloned
into pGEX-4T-1 vector, a prokaryotic expression vector with GST tag. The recombinant plasmid was then transformed into E.coli BL21.
After induced by IPTG, the GST-Nesprin2-C85 fusion protein was purified by GST purification kit and identified by western blotting.
Results: Immunofluorescence staining showed that Nesprin2 can be detected in all stages of mouse germ cells and was located in nuclear
membrane and periphery. Nesprin2 may be involved in the remodeling of nuclear membrane in meiosis. The recombinant plasmid
GST-Nesprin2-C85 was constructed and the fusion protein was expressed successfully after induced by IPTG. After purification, the
protein was identified to be the GST-Nesprin2-C85 fusion protein as we expected by Western blotting. Conclusions: Nesprin2 is
expressed in all stages of mouse germ cells, and it may participate in the remodeling of nuclear membrane. The constructed prokaryotic
expression plasmid and the identified GST-Nesprin2-C85 fusion protein will lay a foundation for future research for finding its interaction
protein by pull -down technique and interpreting its biological function in spermatogenesis.
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NUANCE), fii T A e {4 149231, 2K 6885 2 K2 , 7
T4 796kDa, N ¥k Il 3h 7 B 454 X (actin binding domain |
ABD), H[H] iy 56 RN 4 2 11 5 52 JF 51 ( spectrin repeat, SR)
R BE AT AR YRR X, C il 58 DX A0 35—~ 1l 60 LR
H AU ARSF ) KASH [XB, f7 T N sy 48 5, Nesprin2 A D)™
H— RN KNI FERY, 245 Nesprin2-Giant(796kDa) |
Nesprin2-a (61 KD) Nesprin2-B (87 KD) ,Nesprin2-+y (377
KD), LA 5% 5 % PRI Nesprin2-€ 1 fil € 2(122 KD il 103 KD)
Bl, Nesprin2 7EZH L4345 )3z, Horb FPAEE 5 JOE b 3 B i vy
N NE O R R (B3 S e v N il 11
AR AEAZIE b, 353 B0 50 A P B 0 B e AR AR S A
[ 4 25

HOHTFFE R B, Nesprin2 7£ 824U @ Rk, T E ALY Ne-
sprin2-Giant Fl Nesprin2-& B, $KIii, Nesprin2 7E 4% 1 &k A= il F2
PR AR 2B B R RTERE o AT Nesprin2 76/ 45
AR AL A8 6 A TSR, B LA ARG A b i) R ik AR
1k, IR WIS 2 B s HAERE T & B e A eah , 3047
%} Nesprin2 C i 1375 KASH domain f¢ 85 /N FLlR /753017
SRR LA, it — PP RIS TR & TR LRI ZEE
HAih o

1 MR 575

1.1 #44

C57BL/6 /NI F A B SE 56 o0 ; RNA Hli IR 57 £ 00 [
Gentra /A & ; cDNA 55 —854 BUA7 &  EcoR T Hl Xho I Bl 4:
NI | Fermentas /A 7] ; pUCTM-T # {4 . pGEX-4T-1 iK%,
. 5141 PCRiAF & (GST 4 kil & {1 LA TAHRA
] ; Easy-A SR E PCR ¥ H4EIA 7 Agilent A F] 5 JFUbi i
Fl& e EGR T & G RN & ) TaKaRa 2\ ] ; Nesprin2
LI H Abcam 2] ; GST HifR (CYI( =4 - WYLk} )
FRIERIEDT R 1gG Wl H B2 RAFL.
1.2 7k
1.2.1 Nesprin2 EAE/NREATREBHEBEINES R
AR O F ST 9 5 i 7 CSTBL/6 /N RS2 FLAT LR | ™,
PBS ¥k 3 ¥k, F 0.3 % Triton X-100 2P 10 min, PBS 3k 2
UBER 5 ming 5 Y% /A I BT 2 ho 0 1:200 F 88 B2 A9 R
SePE—Hi Nesprin2 ,4 C 1:17% , PBS Lk 3 ¥k, YK 5 min; i i
1:200 FBEE AP0/ R CY3-IgG Zhi, =iRMILIFE 1h,
PBS E ¥k 4 ¥k, 45 ¥K 5 min; DAPI(1:2000)% Y4l 4% 3 min,
PBS ¥k 4 ¥k, &K 5 min, 5 HhE A, 266 W T gk
Nesprin2 7E 4% 2 A 4 A 89 2 15 S g i
122 EXPCRyEEHMWER (1) 8 Gentra il &0t
BT AT/ RS LA 21 5 RNA B3R, (2) iR A R
cDNA, (3)7£ PE9700 %! PCR Y | #1755 PCR F¢ w4 1
Nesprin2 C85 FE [ frBt: 2F—%& PCR Y44, EI5194:F1 ;
5-CAGCTCCTTGCGGGAGATTT-3', & [ 8] ¥ & :Rl:
5-TTAGGTGGGAGGTGGCCCGTTG-3"; 45 4 ¥ 14, 1F [ 5]
#] % :F2.5-CCGGAATTCGAAGAGGAAGAGGAGGAGGAG
GA-3', Z[75|4:R2:5-CCGCTCGAGTTAGGTGGGAGGTG-
GCCCGTTG-3',,

1.2.3 #3% pUCm-T-Nesprin2 i  F455 — 4t e {4 & PCR 7=
Y% 3 pUCH-T 34k, A2 B 4l il DHS o, 76 & &K
HEENE LB SIS [ 37 C H3ad, Phikiaio
B, A 450 pL &% 5 B R MR LB Ji 3R 3Ld T, A
J5 B DL, X FRYE SERE 1T PCR %508, 451 M55 —
B 20 PCR, KRR (1) B TR RS R o

124 #J#& pGEX-4T-1-Nesprin2 T 20 fRfL WK E4 R
pUCm-T-Nesprin2 F1 3% ik # /& pGEX-4T-1 43 | J] EcoR 1 F
Xho I WY, ENSCER AR B LR R B S R b K
FFET BL21, PRBUBH M TE R 5 50 30F o

1.2.5 #55 GST-Nesprin2 i & E HRix 1) BRHEE
GST-Nesprin2 T 21 5T kL% AL KR AT B BL21,37 C Ki sl %o
PRHCAANRYE, EFT SmL A E N HEHE RN LB Wik
Fr,37 °C,220 rpm $ETH BRI EE M. 50 WL FEWE A 3 mL
MERETERREN LB R AR R, 44855 1.5~2h,0D
Hik 0.6 247 Q)RR HIBI A 3 wL 20 % [ IPTG ¥
WIRAES, EEAREFIRE 25°C 30°C 34T 35T 37
C U REEIRE ., THESE 3~5 h BUkE , iS00 @ A 5 1
PEXTRE . (3) B 1 mL FAY, 12 000 r/min 5.0 1 min WAEF (A,
400 pL PBS HE, HL 60 pL iIMA 15 wL 5x FEH EAEZE v,
# 3k 5 min, 10,000 rpm £ .0> 1 min J5 B 20 wL | ¥ 317
SDS-PAGE Hijk. (4) 5 Dhiimais g e g 58| A R k1%
T

1.2.6 GST-Nesprin2 & EEAM4L  PRECRABIPETTRE N
A 10 mL S8 T HHEE M LB ik iE3R 3,37 C ,220 rpm,
PRG IS BIESE 15 h J5 28 MAR] 1000 L S HAFNHFHER
LB itk g3, 37 C k%1 77 2= 0D600 £ 0.8~1.0, LA
20 %[ IPTG F 25 C 55 8 h,4 C, 8000 rpm, &5.0» 10 min, &
bW, UIEETF K L. AR K 200 mL PBS HEADLRE, MA
PMSF B2k R 1 mM, 4 580 LT BT oKk b A s,
200 W, 30 s #B7,30 s [A]B&, 30 G, R E 3 K. 4 C ,12,000
rpm 2.0 15 min, B GST A HE gk, sifbid F4gil
PG R EULIE T, YR T kA GST-Nesprin2 & ¥, 7E 50
mM Tris-HC1, 200 mM NaCl 23 (pH iy 8.0) "l &M,
20 C fRAFE

1.2.7 Western blot £ % GST-Nesprin2 R EABIRIE ¥4l
1k () GST-Nesprin2 C85 fill & % [ Al GST & [ [d & 3 17
SDS-PAGE Hi Wk If 5, LA 1:2000 B GST #RZ&Hiik R —4i, 1
10000 {1 HRP Ric f3EHT B 1gG by — P, #E4T Western blot 4
I, W GST-Nesprin2 C85 Gl & & 31k,

2 #R

2.1 RETHREIEE Nesprin2 &R ERBMAMF HRIE

9 T WS Nesprin2 A4 AERE AN P 9635, FRATHE IiAS
IR AN RS T /NS ALAIM SR A, ) Nesprin2 £E 5
PEPLIARXT Nesprin2 2 (4T oL/, G2 &, 79
BT AT LI ZE S Nesprin2 7845 2% ALK A0 4 ik  7F
RS DA AT PR B 20 M R SO B A0, 7 30 R RS 41
Nesprin2 322537 TEA% B S JE o 7E 2R 78 BUR 09K 1 20 i
of W 20 A% Y AR S ZE T, Nesprin2 52 AR 27— 434, BAR Hil
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MR AR B — M A e 5 — A A %2, B 148
T Nesprin2 A FI g2 54 FUARTE (& 1),

TESE — U 2L AR, RATIER BITE R 2L A B2
JaH, Nesprin2 3 i FEAZ I SR o TEASERAH M43 245 W1, B
WA F A% 385, Nesprin2 PG i o [ 48 A1, 4195 4> F A%
W, B TR, BEE R H0IERS , Nesprin2 5535743015 31 7 % X%
JEl o TRVRE 5 RIS 24 P 5 1, B YR T A M T 46 43
2, WAST AN 28 n 40 B A% 50, Nesprin2 28 [ 78 ffl %
KRR B %, BB MU 73 85, Nesprin2 78 1% ]
TE IR — T8 5 B, W A% R 8 08 s B A% 1932 31, Nesprin2 3
THCREBIE B WS ARG 200 M A9 B AR AL 8, 43 40 A R
R B A XH A S R AR, HEDN Nesprin2 AT BE7EUREL
SRS SR EE(E 2),

primary spermatocyte

secondary spermatocyte

round spermatd elongated spermatd

| RRE S SR BT Nesprin-2 7 &R EREHI P A FRIE
Fig. 1 Nesprin2 was detected in different stages of mouse germ cells by the

immunofluorescence assay

Metosts | Meiosis 11

Nesprin2 DAPI Merge Nesprin2  DAPI Merge

2 AR SRR e SR BT Nesprin-2 ZERE 9 FUL P HIRIZ
Fig. 2 The expression of Nesprin2 was detected in meiosis stages of germ

cells by immunofluorescence staining

2.2 E3X PCR ##% Nesprin2 C85 £ R

Nesprin2 0] 3@ 7 KASH domain FIZHE I 7% AU A B AE
., AT ST Nesprin2 fEAERGANMUAZNE [ 098 e HL]
AHFFEAUXT Nesprin2 C Rl 7% KASH domain {4 X 747 i
Wik, FNTHELEL PCR Xf Nesprin2 C85 JEPH F BriftA 1471,

S —4 PCR "84 77 22 iUk o3H7 , HERV/IME 473 bp, 51145
R B, FRATEEE 48 PCR P B~ W B8 A AR i
75 5 PCR ™8, s pKAS N2 R A B, 75 258 bp A4 5 571
1, R BN S B —80(# 3).

A
& & ¢S
F o ¢ &

KN

&

&

473 bp
258 bp

3 E3( PCR 3% Nesprin2 C85 FEIkH& MEER(N2C85-1 AE—#
PCR 7=4#;N2C85-2 A 5 —# PCR F=#))
Fig. 3 Nesprin2 C85 were amplified by nested PCR(The PCR products of
the first and the second round amplification were marked with N2C85-1
and N2C85-2, respectively)

2.3 pGEX-4T-1-Nesprin2 C85 E 4 R MMt

#1538 PCR 71459 Nesprin2 C85 A Brffi AZ pUCm-T #;
e B RCE AL TR, R BUEJS L X pUCm-T- Nesprin2 C85
T BURLHEAT ARG V1T 1Y B Y R Beatifb IS W 3E 2
FHR IR pGEX-4T-1 1, ] PCR AN Bkt i) BH 14 5 et
F%5E, SR RITPGER 19 5Tk, 1-8 5 5ake B4
(&1 4A) . Xf No 1 BHM: w47 I 7 , 4558 & B il A B9 H Y
e IR, AT R A A B A (&
4B),

M1 2 3 4 5

6 7 8 9

MTCCCCG GATTCGAAGAGGAAGAGGAGGAGGAGGAGACAG

\ j VU AL AL A b
4 pGEX-4T-1-Nesprin2 C85 B4A AL A4 TE( A RIKAE T
pGEX-4T-1-Nesprin2 C85 1-8 SFHIE5zfE PCR #187541,9 S A1
3$88; B: pGEX-4T-1-Nesprin2 C85 | SR RN F &R )

Fig. 4 The identification of the recombinant plasmid pGEX-4T-1-Nesprin2
C85(A.The electro- phoresis results after PCR amplification of 1-8
pGEX-4T-1-Nesprin2 C85 positive clones, 9 is the negative control; B.the
sequencing results of NO 1 pGEX-4T-1-Nesprin2 C85 positive clone)
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2.4 BHSEIE GST-Nesprin2 §i & & H &k Bl

Bt pGEX-4T-1-Nesprin2 C85 ¥4k KT , F IPTG 47
75,3 h JE BURERIN , 25 5 % B, 5 P4 E 30~40 KD Z [H] 45
— AR AR R/ LU B 1 R/ INEE AR AT, T AE
RIFFHRIZEARSE,

'

5 SDS-PAGE #&ill GST-Nesprin2 C85 g & & H
Fig. 5 SDS-PAGE analysis of the expression of GST-Nesprin2 C85 fusion

protein

2.5 GST-Nesprin2C85 B4t % K F

FH GST gl {657 & % = R & & o #1754k,
SDS-PAGE HL kA IS S A B, 4L 5 Bl A B AR A S =
W g (B 6A ), I GST R PEdiik Xt GST faifk a1y
GST-Nesprin2 fili 525 [43E4T Western blot #5:1ill , 25 5 & ¥, GST
F1 GST-Nesprin2 FEAHN I B XA RS540 g 1R,
AL 124 GST-Nesprin2 C85 A2 11 (1 6B ).

)
& '1,(’%
R 3
& <\°(°Q
J A p
A 6‘:)\ B (’)s (Qé)\
— WB
— anti-GST

6 GST-Nesprin2 C85 HIZli{L R ETE (A: Aift B GST-Nesprin2 C85
B4 & H; B: Western blotting #&ill] GST-Nesprin2 C85)
Fig. 6 Purification and identification of GST-Nesprin2 C85 fusion protein
(A.Purified GST-Nesprin2 C85; B.Detection of GST-Nesprin2 C85 by
Western blotting)

3 ik

Nesprin2 f&—~] 32 434 (3L, H N 355 F-actin, 5 4%
HHFEME A, C il i KASH domain 5 SUN 8% th (1
SUN1 . SUN2 #HHEVEH , 5 LINC(linker of nucleoskeleton and
cytoskeleton ) & & 1K , 4% B 2L P K B 2L 2 (48 T — JEEHF
e R OLI B R M R FR R ™, T Nesprin2 7E4%
JIEE I (4 58 LR T SUNT A SUN2, Hid SUNT X T Nesprin2
FEN TR LTI, LINC & A R7E 4k R0 M A i LA
BMIEREN . T8 . 2250 sh bk E HEEH
W81 m s Nesprin2 L3N 2 H 456 18 (Bl Nesprin2 A ABD
KO) /NG, £ B4t B AAZ 3G K, 3R K B 40, thAh , Ne-
sprin2 Y 285 48 A8 3 BORTE — RIS #= A R (EDMD, E-
mery Dreifuss Muscular Dystrophy) ¥ ) % 4= , EDMD 5 A i
YR AZIE S . IR 1 Emerin H] SUN2 JE {7
IR YL A AT siRNA /- F:# Nesprin-2 [
FERPUER IR I, 76 IEH B EF 440 i, Nesprin2
UL 2 5 BUZ WY , Emerin 1 SUN2 [9 72 v H B4 TR0,
Zhang XPEERFFY & I Nesprin2 7E/)N BRI pft 2850 1) & A AT
F it #E A 5 Dynein/Lis] 1 Kinesin-1 AH 5. FH 4 22 51 bt
A, [RIA5 SUNT SUN2 JE S & 1A S O R 5 A% R 1Y i
H:, NS 5105 5. Nesprin2 7ES24L P& ek, Honte A
H M ANTEAE , A 1 f# Nesprin2 7Eg & A ad B BOVEHIBLA]
FRAT3E i G FESOCHARKLIN T Nesprin2 757N B S ALAS A
M ) R KA, A R B Nesprin2 (645 A NS A 1
Bk, NHRTEWWE 2 2 T, Nesprin2 % 535 EZ 1)
fEo

Nesprin2 MV 5 (1) 345 HA & B 20 200 S04, 4n7E EDMD
BB Nesprin2-o A3 = . 7E 52 AL Nesprin2-Giant 1
Nesprin2-¢ i ik, i HAW T B 4373 /0 , Nesprin2-Giant J&
TELE R 5 20 RN i rh 323K 19 Nesprin2 =223 TP, 11} Ne-
sprin2-e 1 FEAE IR0 20K, Nesprin2-e 2 fE0
HMi 2 FUH PR B A AR RIBLH #2809, H i
WA £ Nesprin2 AS[F BT U AR AR T MEBLIA , AR5 T FH R HL
PAT LATR B G 5] Nesprin2 K 24500 72 o FeAl TR 2419
SRR LI, TEREEEANAE T Nesprin2 4345 FA% BE A , b
EIEUT R, TS — RS s R A IS R R
1, Nesprin2 45 1 76T Al A% A R 56 4243 TF I IR 2 29746
TEMAFRZZ IR U, BES S REA F B R SR, 1%
1 P2 Nesprin2-Giant j& /& Nesprin2-& LA K H At 4 55 U {4 %
FEMPEH IR e Tt —2LBF5E

it — LG HAE /N RS A VE T, FATTRT Nesprin2 K&
C %y KASH domain [ 85 BT | JRA% KRB 541k,
F# T GST-Nesprin2 C85 H2H kL, AL AT i , [ st A
IPTG il & E A TIHERRE . FEHFEFART, RIREKT
25T 30°C 34°C 35T 37 C XJLMA[RIA IR EEXRT Fak 52
M, A8 25 CHET T XA B MRk i o T OREA
Wit GST spMENTEX Halb A7 T 2lifk, WNIIRAE T 4R
f) GST -Nesprin2 FLIHEH , X AFATH—LIFJE Pull down 52
IR T SRR, ST Nesprin2 7K &A=t Y - F ML
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