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KBl Shh-N fili& B (1 ik . alifl S h e o0
PE Bk XX PRE A4S #ET

(BERZEYMZERAR, ESYBESHEEYMTEEREALRS, JhKE 100084)

HE AT HSEY Sonic hedgehog N ¥ A (Shh-N) HAFREIIEE, FH PCR FAH 18 Shh-N <DNA, 5%
B BT, B E ol FHAFEEE 21 mmi/L PTG B SHWEX LS HE His-tag RS EH,
HE RE4AMEHER, LENBRIBE. B Histag EBESEMBACTHEEREED, & SDS-BREEE
BERTERIKIEE NS XE, BERAZTEMEITEN, Shh-N MEEE S % L E. difk 5 Shh-N FERLET 44 K
F8 (FGF,) WIthREA T, EEESWHERTHMAR (NPO) MBEBRIBEEMEMET (TH ) 58, withE
B EATLIE S A RZERA A E TR E R LAEERE (DAY WL, NTARERATHESHRME (PD) B4

Vi piegu i) N

KB Shh-N, EEREED, AL, FEEATEME, TH %& R

BERHHE (78

TEMERR % & 2 8. Sonie hedgehog N ¥ &
(Shh-N> ZEATRM FLE AL, Ik B4 2 BF AL AY
P TRA, EM T A% M (dopamine, DAD
2R APE . TN DA B4R B R
AMREMARE T AR ERATHLE, BIE
B4 (Shh-N) FRI-E4E (FCF BS54 71
TERY. WAELEAFERT RS20 49 HE
Cneural progenitor eells, NPC)Y, 55— &%) DA
ZnKEMRAERFL, £ NPC LR DA
2o ERIEMI X AR AL DA 1 £2 T2 41 B R
THYET A4 £ (Parkinson’s disease, PD) f)EE
Hisgi i, BdTRBRERRS (—PD R A
ZAOFE~T M), X—HEBRAERITH
EFAmEZNA, RELEATRATERE
M DAWMEZSS . HRARMIT FEHEMN
=, AERERIMNEER BEREMME g
(0T 40 Bl n PR By 1 2 T 4 B 15 S R BRI T
REXIEEAC S AL MG 2 X DA 19722 Jo RO >,
RATKREST PD. EERZ MRS, EMERL
EEIRTIBTER NPC EF B SERANABTHXED
Shh-N #3207, Et, ARICES 7 Shh-N 5
H, fEEEdEREgRLRE L, KEFED
ENHNEER, AR SMAELEKE T 8 (FGF)
Be&MM A, H4MES NPC -4k pk DA B iR 48 B,
AT RIS PD.

1 SRR ik

1.1 R

1L1.1 MR B E BL21 (DE3). Ji
fir pGEM-T-Shi-N B4 %= &, pET-28a ( + O
I NPC ¥ A ZE (R A7

L1.2 X7 DNA BRI E R B bR
M ARAF, FRCRRRFIE B %EE Promega
A, FRNRAF A B OMEGA 4R, RNE
R-D-ERACEISETES (PTG W E LR S E A
BARREAR, RiEEATIEEM T4 DNA EZEEIE
B TAKARA E#50 5], Ni¥'-NTA EAEHHEIEH
QIAGEN 2 &),

1.2 HiE

1.2.1 PCR /¥Rt 5&Re: 314 H LigAdT
AFER. EFESIMFEFIA S TT GGATCC ATG
TGT GGG CCC GGG AGG GGG TTT: N5 454
75" AA CTCGAG TCA GCC GCC AGA TTT GGC
CGC CA. THRIE A4 m 4 PR 1% A 188 BamH |
Fl Xho T FMERAL AL

EXAARMEELTHINE (30070245).
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1.2.2  FIEHAE pET-Shh-N BIFIE: B pGEM-T-
Shh-N 1 pg. AN BHFFITHFS4, #=BEcmt [8]
[ E#AT PCR, T BFMANTERR, HH
F Shh-N cDNA 7 F| pET28a ( + > FiET, #
& pET-Shh-N, ZFEE TR His-tag P10,
1.2.3 FEEARESRE. G REAW. &2
AYUNE BL21 RO % B FOR R 1L 50 CaCl, 3.
H#& Kan §7 LB “FINT S H M 2 G BT 5 Kan
LB EFRED, 37CHAREIR6 ~8 h, HIEHLA
B T & Kan §) LB 55578, BHRE AN
0.3~0.4 0, FEFHPMA 1 mmol/L PTG T
ShlE, BABREERENZOLER, LFEA
Ni*'-NTA His-tag 55 A BT difb rT B E A,
12% SDS-PAGE it tHAMFBE S U MR, #H
SDS-PAGE 5 RFEHIBTHM A HEE L, HARIE
41 6 x His SRR HUEF L F IR A4 Shh (N-19)
ZRBEIARTEARE, BARESREIIR
(ol MEHLEMBEERE, TEKRE, 7
B JE - T0°CIRTE.

1.2.4 EEEERAEMEFEEEN: 55 E9.5 ~
12.5 WA KR &M, HBAEEM 7 T
NPC WHHE T, RIESH Lee VM FEBITH
Bis S R4k, FIERLEh. #5 NPC ke A, LU
RINA Shh-N 1 FGF, 59555 40 ik R I8 4H, o
WA gk om A AR W E B Shh-N (100 ~
1000 pg/LY #1 FGF, (100 pg/L), 7E 37°C 5%
CO, BFEMPEIR 6 K. BRKIEIEN NPC B
2 P-D-HREIR M 24 LR PUEBEEE SR 0 RIE,
ITDA M& T MHIiCW-TH MM LT
( tyrosine hydroxylase-immunopositive neurons, TH™ )

RS L AR,

2 & B

2.1 RIEFRH PCR M FIEE U] 4852

14 Shi-N cDNA FLFE 3| pET28a E AET, 43 7l
HHT PCR 7 MBI 8. SREM, ZBamH [
N Xho I WEFVISG, 152 HH)% 47 500 bp K DNA 7
CEl 1a>. 515h, pET2Ra-Shh-N B4 FURZ PCR 37
W15 B — 44 500 bp B9 DNA %, 5 Shh-N
cDNA KE—F (B 1b).
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Fig.1 Enzyme (a) and PCR (b ) identification
of pET-Shh-N
I, 2: pET28a-Sha-N; M: DL-2000 DNA marker.

2.2 Shh-N BIFRIE 5S4

¥Rk pET-ShA-N ¥ 6 K B FF B BL21
(DE3), & IPTG 5 5HKIE. SDS-PAGE 4R R,
TERE25 ku b A BHRELT. HASEFE
T, BRI, AN LERErE
). FHIREE N His-tag EAETHEELE, 4
25 ku bR — R4, R BN ITRH,
Shh -NHI &5 FFiE85% L EC B2 difb G R &

Fig.2 Expression and purification of Shh-N
M: protein molecular mass marker. (a) I: Non-induced pET28a ( +): 2, 4: non-induced pET-Skh-N: 3. 5: induced pET-SkA-IV.
(b) I: non-induced pET-Shh-N: 2: induced pET-Skh-N: 3, 4: flow through: 5, 6: wash: 7, &: elution (purified protein).
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HERWERAAS /L. ERFMEERERN, &
IR A TR His-tag-Shh-N FE& EH (E 3.

2050 : Heligh 26,00
1490 HiteE 2050
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Fig.3 Woestern blotting analysis of His-tag fusion
protein of Shh-N
(a) mouse monoclonal IgG anti-His as primary antibody.

(b) goat polyclonal IgG anti-Shh (N-19) as primary antibody.

2.3 EAERMEYEEEST

TENPC M5 SR EL, S5 EPa A RE
WEH Shh-N F FGF, 6 K5, HATRILFE 0
F, 9 REHITTH ML SREN, SEEXHE
AL, #BmA FGF, NAEE S THY 038
80%. 5 Shh-N#h[RIHS/E, XM ER AR
HIAFRHE tmShh-N 500 pe/L 5 FGF, SLRI{EH G,
TH* #0874, 6 f5. R THEALPEMAULER
Shh-N 2 & EH ML MEME, EEFEPMA
FGF, B[R B, 740 30 A A [/ e & 46 4 5 /Y
Shh-N. Z5HEIN, 100 we/L ) Shh-N %F TH* (115
SEARHE, 500 pg/L & Shh-N 3 TH* BH %
S1EH (P<0.05), {2thbpiE mShh-N 8 R =,
£ 4044, J5 51 Shh-N f1REE 2 1 000 pg/L, HSE
HM S hneg, S8 rFoF, AL, EHE
HFEEX (P <0.01, Eda~d>, 5500 pg/L
mShh-N ML, ARGGHBER (E4ed.

TH* neurons

=
i}
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Fig. 4 The roles of Shh-N in the NPC induction into TH™
TH* were shown as the phase-contrast (a, ¢) and fluorescent images (h, d. TH" were in white). More TH* neurons were found (a, b) after
being treated with recombinant Shh-N (1 000 pg/L) and FGFy cooperatively than that with FGFg only (e, d) after induction and differentiation.
(e) indicated the dose-dependent effects of Shh-N on NPC induction. Single asterisk indicated P <0. 05 and double asterisks represented P < 0. 01
compared to the group treated with FGFg only, respectively.
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Shh BI85 H7EH A A IR P eEIE T C i
FMELRTER. BRBETVIEMR N i 5 R Shh-N,
Shh-N BEESESEZFTHANEZ M FiEEFERIE, &
FEEMRAEERY. AXHREHRERER
REREE PQE-30 X Shh-N HEFEFIE, 534721 ku
MEEEr, EERERERE TEMHEAMNE
FENFABELAEARENS% ~6%, RIEEH
ZHiib G H BN, FEEBEWRAFTE. TR

Shh-N eDNA RLFEZ pET28a ( + > R, MERIL
BiR, FFRGFTE BL21 (DE3) EREENEE,
RIEEQRNBSATHENE, PEUGRMAEHIN. X
AIEE5 Shh-N I FHRER ), HEFRELFIR
Wt BERAMA <. WFREFYE Ni** -NTA 5%
FMENHE G, EETRAPLH25 ka - HERR
1 Shh-N RE-E &M, ZEAMAERHE AR
REUHATIH MR A — SR E H A
WIF# M, Shh-N F FGF, thEEH " B
BIAY TH MEFR B FRHPORE (PR FHRE
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Cloning, Expression. Purification and Biological Activity Analysis of
Rat Sonic Hedgehog N-terminal Genes*

SUN Zhao-Hui. LAI Yan-Tai, ZENG Wen-Wen, GUO Ya-Nan, ZUQ Huan-Cong, XIE Zuo-Ping™
( Drepartment of Biological Sciences and Biotechnology, Tsinghua University, Beijing 100084, China)

Abstract  To obtain recombinant sonic hedgehog N-terminal protein ¢ Shh-NJ and study its biological activity.
the ¢cDNA encoding the functional rat Shh-N was isolated using PCR. The expression plasmid was constructed by
inserting Shh-N c¢DNA into plasmid pET28a ( + ) and transformed into E. coli. Then an expression strain was
selected. SDS-PAGE and Western blotting analysis revealed that the rat Shh-N protein was highly expressed in the
form of a large quantity of soluble protein and a small amount of inclusion body being induced by the [PTG. After
Ni-NTA resin affinity chromatography . the purity of the final Shh-N protein was more than 85% . Purified protein
being added to neural progenitor cells during developmental stages could induce the phenotype of tyrosine

hydroxylase-immunopositive neurons. Based on this study, sufficient donor cells would be available to treat
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Parkinson’s disease in clinical therapy via inducing different kinds of stem ecells from human being into

dopaminergic neurons.
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LR EMEIES (DBD AR
FE HEX

(AT REFP S TEFZHFHEAZEE, WM 310029)

1983 £, Alessandro 25 8 55 M/ SR T 4r B 41043 31
—HAEERTHREDE TREREEYR—
diazepam S5RFMAEHE &, M2 AXEESAHREL
(DBL). JEFRAYAAXT 53 T BEA 10 ku, 7 86 TMEEERRE
B, NRmAHAY, CRETRERTE RIEWHIIRR
BHARME . BETE CBR { central-type benzodiazepine
receptor ) &, THIRT CABA, BEa5E Y. [, DBI
AT 5 PBR ( peripheral-type benzodiazepine receptor) #54,
Te#tAEmER & A DBLIEATEMEIM S k. ek,
P e A TA 02 — T B A B R A A AR
1 DBI 1430

DBI 24040 T FLah i F R AL R 4 F AR
. Bal B AT RAETIET DBI AR THIEE, &
WL REEES T, DR RS, UTHEFE
THEMMEHRAT. DBILUREEFETERET.
Yanase 2 (2000 ) {457 L8R, DBImRNA T 7F
W B BT mACERIE.

2 DBI MEYEINEE

o ZERBEFEN &REEEEEEKERBET
M1, AFEREEEARER P4S0 MBI FIBAER T, TE
RLEERTE, 15 B 2R S AR ARy RS T
e —EEERR B KRR SR ENEREE R
Mt 3R P4s0sce B5 & K EIBE. PBR 2 & MEEBETHI—
PTEEMREGE, A5RERADBIEEE, TESE
B mFdt AL 5. [, PBR 7LAEFFE R s EAMRE M
AR TS T HEAEEZE{ER. DB & PBR #1—
MAEMRE, —ABRTESesERARNER. 7
M, EMENFESFT, PBR IS BMITR A L, #
PBR B 5 DBl &iér: W, #RMAH T AEM DBI
(DBLRTHY)) B, ERERBARERE P450scc BERT
ABFE R, A& ACEERT.

b, PEARMBERT. DBI A PR SR 7K°F, il —
EMZAHE, E/ERANEWE 1 Fr. Dong E (2000 4F)
SR MERE R EST DBL 0.3 ~ 10 nmol, AR M+ 4y
M FEACT T, AFEERRES DBLERMERELL.

c. DBl 5£/E. DBl 2 MM REER, S5m0
R —EERDBL G, AENsiEE. Bk ZEHR
PLEEE:: DBL A S M#hlH BZD 5 GABA, Z{EHwERM
Zif, T BZD RE—HHEERN, Edk DBL Al #pH] BZD &M

SEVAEE.

| R

Y

Fig. 1 The interaction between DBI and Hypothalamus-
anterior pituitary-gonad glands axis

1 DBI ST & i-Zfbarm-rEarskm A EiE A

3 FWDBIEZE

a MEME. M ETES DB EFK4EE. Johannes
(199 F) WRERERERH, MREFEEE, #A
DBImBENA AL 6 RA AT BEE TR 1.7 ~2.7 £, (B
EEEE =R IE A R N DB ER M HEREAERR
4.2 7.5 1% CAAXTTXEELE).

b. 2B, Masashi & (1996 ) RiE, ZBEF 7] LLHI#
KEEEMEITEN DB ERES. BRI, AWE
B 7B — E R 8, FI{# DBImRNA 7 FHS: ETKH
HiEA 7.8, Il DBImRNA S ESERA.

c. JHER. HHENE ST HER 2 BRIDTR 5k 158 DB
AN FAEIE. Masashi & (1996 5 $HERA RN
BEATESTEEAE (1 mgkg), SREIERAMAR DRI
A1 DBImRNA AP Hm. B SIHEEREFE R EE K





