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A c BESSRE R RER R AR
PEI P RR SR B A
BkE EBFE BERK

(PEF SR DHEEM TR EPL BE 200233)
W A

ChEFF R L EYFR RN L 200030

W OE LSEemMA BREFEEMEK (CCGRP) HERPCR vt /mE HEE R &
FEBE AR R A H4E pVTL102U fo ¥ o ZERAFE TR S FEVIZ 5, BEiHT g itssid
BEALE E M S-7eEfTRIR. AWM DFEHBE (BLISAY ¥ F HEE, iR s-re,
pVT102U /e M, FEBM ELISA 2R/ AT tng/L, REFYEHETERER (CM-
Sephadex Cy) F1 HPLC @ik 3 3] T HPLC &1, & {k 5 #9 CGRP #E51E /b BULIE 59 R,
EIRIE W H A S| A BEE CGRP 1Y e fitd %, ¥ CORP Ry, MER -3 10
AFMBEET, FEEATSAY CORP BN AR SGHM T iEMER.

K R EEM, BOGME, S0

B4 R I AR (Calcitonin gene related peptide. CGRP)Y J& 1982 5F Amara %
A IR R A A i P R R L B — REE B, AR e TSR
i E— DB, COGRP & 37 T EAEA BN, TEAE FTRMEAR5. HEB
SEFACIVEFHRFTY, ERFMAMEHKIE | FRLE . 0H YR WS R g
W, 25 EFTNEE WA B S RIM AR ILE IS R — R S
FAMEEA LS AL CGRP R HB S AN o REEHT (TNFY BHZ )5, £l
T CGRP LR KBTI MG # % (B &) MER . X PCR ks
T CGRP 2N I R 4 MBI BE SR IB A pVTL02U /a /1, (EBE R
BEOF o ATEE T &Y RIEE QI DM E Lys-Arg) 2205, BRI T CGRP £ 487
BRI A 4 IR . X FA P AT T AT R,

1 H#H5F &

1.1 #3%

1.1.1 BFF SRk EIE M3 IM103, Bk pUCLY jgjxjfé'ﬁﬁ;Saa’charomyces cere-
visiae S-78, HiRE pVT102U /o Jy8E By R 8K, B PE B EIR L8285
BESK AMF PR AL M, CGRP BFE K- pCGRP A F TE E M.

112 BESEF], Tag DNA polimerase WWEH B B k%, BB, T4DNA ZEHEHL
Boehringer mannheim 42 7 &, HPLC 25 2% & Merck 245 24, (o-"S1dATP & DU
pont ‘A i, CM-Sephadex Cy 4 Pharmacia 427 =5« Cie Sep——park #£. €, HPLC

FXT 190 FE 15 10 HH.
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¥ (@ bondapak, 10pm, 3.9mm ¥ 30cm) g Waters 2V P dh.

1.1.3 G CORP f&%H CORP HLILTE B 41 E R4 5 g £ 4k 28 51 55 B e i i 2
P g EH . EHR gG-HRP GRS SR WHEREMTEAH.

1.1.4 PCR ZE25]4 lv Br b A 2 PRI 5 7F ABL 24 711 381A B DNA & AL b 43
T TR BRI A VE e s i i b,

22 K& '
2.2.1 FEETIRE, FOR DNA Hi#, DNA &4 EH, KiGH A2 5B H & R
WA AT

2.2.2 CGRP HPFMM R7EHE.: T CGRP BHE EMM SRR « THETZE
I EEAT RO T e, FATNR T T 242514 (57 TCT AGA TAA AAG AGC TTG CGA CAC
TGC TAC C 8. %5148 Xba T B F R BE LI T Lys-Arg BB
B 1 CORP AL rp ARG HE DT ATG, AR A (& M13 @54, Ll PCR
WAt pCGRP 7 R E S M 7T COGRP BE. PCR A4 2 £15 S BN BE 5 pe |
W, FH Xba I /Hind 1§ 2], FREF) pUCI9 By Xba 1 /Hind T {75, KB
W OIM103, BIEFI % R e - -1 &% CORP BE KB (150bp, 120bp Z24) Wk %
USB Sequence Kit 7R 7k iff T F 0 E . I M B & CORP AL H B AHE pUCT9 Ji
b, W E O R E FRCE XCGRP, % XCGRP skEF| pVT 102U /a R, & XCGRP
FEH B Bk FR A pVT-XCGRP.,

2-2.3 MESRANMUMM SR . 28 o B AEEEREE S J7 PhdE AT, .

2.2.4 CGRP FEEE S0 AP Y4 0 KB4 (ELISAD Bl . E S S P HiE Ura 18
e SRR RN T YPD SR HP 20O IR L H 1 s 100 25 F sml & HEESE MR . 30°C
Hi3k 40~4a8h, BLALEWE, B 50ul LHET 950u] @R, &L 100pt BT 96 FLR
o TR PR B, T EE S A SR .

2.2.5 REMYMSEE. WEAER pVT-XCORP W BEESRIERE (§7
6. T9YNB. 20g M, 100mg A, 100mg AEH, 50meg PR, 200mg JLEY,
dg BEZKMRYD 1 30°CHEF 48h, BOBREAMM, RERERLD —ZHWH, A TH
f LM, [ R £ B Jy 3%, BhKIE 10min, 0. 45pm EYERAF HEBET UE S, 1 Waters
Cis Sep-park /FIERTE, FJ 80 EF (& 1WTFAY BN, IRBLWEE T2 S T2 ks
(CM-Sephadex Cuy)s F 0. 05mol/L NH,Ac ¥ Imol/L NH Ac $0YEBEEEHENL ., 78 254o0m
R, I ELISA §RER, YRR BE, BT 10— W B T4, H Sep-park & fidhiT,
H CHPLC #E Falidh & — g, :
2.2.6 BRI B4 HPLC 4r 34l ibiS i CORP 8L 24 Wug, ¥ Appied Biosys-
term 477A 8 G B AL 4T CGRP N Fis 10 MEEE,

2.2.7 CORP FHUEHIIE : o FFKIMEDE QURER X FEERD . wE iy
PER T ISTE T Kerb’s ¥ HE, R 107 mol /L (UEH S B T 4088 W Sk L&Al 2 0k
a5, SRR ST 10pg, MEFEINIKUFWEFHRIT, RRERSE pVTI02U/ e Bt
RIEESE D, W RHR R IERAAM B b BRILIEFEA (P R R b e 254 i 5 13k
FEA s TR — FFR I A T48 R B 0. 3ml A2FHER K Smin MELAEL, RIGHEE Y spg
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368 £ 0 I 0 # F W 11 3%

HPLC @4k 157 CGRP #5,, WEFIENELER.

2 # F
2.1 CGRP EEMNMERETR
BT CGRP BREfEEME & T pVT102U /e AGCT

Xba I /Hind 1 i &, B FEAZEREEED TG, FE
WRBEEAEINT, 12 PCR 318 Bk 5'MEH Xba
LIRS S R EAEINTIRNIEF (Lys-Arg BT
&b, EiHER T CGRP 2EFH 11y EcoR 1 IR B {7 5 B 15 B 15,
P R 47 I 5 N 3529 CGRP MR A N A E#-Ala. '- g
) 2275 5] 4 KB 31 4, BATE BT % Xba/Hind I . ki
CGRP #J PCR 4. PCR F=4f) B 45 2 B2 B , Xba 1 /Hind -
I B 41)5 se B 3 pUCL1S 9 Xba I /Hind T {¥ 5., ##&
pUC-XCGRP Jik . B4k IM103, HEB Y % H DNA F34%
SRR ARFHEERERY PUC-XCGRP (LA D.
2.2 CGRP REFEEB MBS BbRE

H BR i ®F Xba'l /Hind I A pUC-XCGRP r 4]
XCGRP 2., M pVT102U /e ¥ 2 Xba [ /Hind T 3L E§ 7]
JE 78 B JC R B e, 64k TM103, BV BRI R BB
BFREMAFR pVT XCGRP ([ 2>, HALEEAFAMA S 78,
— AL SR E B IR T G A B 75 BB AR T 3mi YPD
FWier, 30°CHE3E 40~48h, BOEREE, B 50l # EIES
950ul BHHIE &, MARRR Y, 8L 100l 4 CHEHBS A,
R (Elisa) ##ll, WW#PAd:. BT, SEH
f)ﬁﬁ pVT-XCGRP E?}]@ﬁi%ﬁ%ﬁ’]i%ﬁiﬁ: 1060 {%@.& 96 E 1 PCR M /5 1 CGRP 57
FLAR Elisa A2 AT, T &K pVTI02U /0 EFFREFEY Fig. | The mutation se-
B3 Elisa ta W R [H¥E, JHE WA CORP JPH AT B8 £5 fh quence of CGRP
T, M CORP %358 N 2mg/L BECEIE 200, BRI by PCR
Py B I 28 ) ) Elisa Rl 2B BH .

2.3 BESWREAFHNSEALIET

mT COGRP A3 faE, FEREHELE —EWIE, MoBERKREN 3%, Tk
KA 5~~10min, 3% 0. 45um BEREATHEIEDIBR K — XS TROAHRTHERE, &
Waters Cyy Sep-park £Efg3E; 5E CM-Sephadex Co i3 #W (8 30, §H C,; HPLC & (Wa-
ters p bondapak 10pm 3. 9mm X 30cm) R ai{b & — g (F O, LY EEBEH ELISA
FEFWIE .

HPLC #44E 5 1) CORP & i #t 4T & ERN)T i S £ 30, ERF 8398 M
CGRP N 5aaT 10 P8 ES N F 4 Ala-Cys-Asp-Thr-Ala-Thr-Cys-Val-Thr-His, H5F#k
AN CGRP —3,
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2.4 CGRP A4IEEHIE

RE 53 4 M 4 WA 22 ) CGRP 45 1 B T REA 4 AU AL JE 0 L AR B2 IR — B W LA B
BaFlkETE LR EBIEM R EDKILAES (& 5), HPLC 445 H CGRP 4 Spg i
FARIERE — 7 ML EFEK 8kPa (29 60mmHg) (& 6).

v

Bl 2 CGRP #iAHFME pVT-XCGRP fytg
Fig. 2 Construction of expression plasmid pTV-XCGRP
ADHp. The ADHI gene promoter; ADH3. the 3’ regene of ADHI gene; «a MFL. The
a-mate facter leader gene, 2p. The yeast origon, URA3. The URAZ gene

B. BamH 1, H. HindT, X. Xbal

e 2 /, ]
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Fraction numbers

Bl 3 FEEFiE (CM-sephadex Cu) (L £ min

R SRR CORP AT 22 R4 HPLC RARR %S W E{L CGRP #¥5:
Fig. 3 Cation exchange chromatography of iy &2

f i 20 30

CGRP expressed in S. cerevisiace . Fig. 4 Purification of CGRP expressed in S.
cerevisiae by 3rd reverse-phase HPLC

Condition. 0. 05mol/L. NHiAc pHS5.0 ~ Imol/L The eluent was: Buffer A. 0.05% TFA in
NH,Ac pHE. 0 linear gradient elution; Flow rate. wraters Bufer B. 0. 055 TFA in water, ace-
tonitrile {50 ¢ 503, The gradient applied

0. 5m!/min, 5ml/tube was; (0~40% B for 10 min, 40%5~100%

T for 30min, Flom rate; 1ml/min
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C

3 -i’_\j‘ ié i ACH \

CGRP S9/har T2 Bk, 401 5 e A B g -
IR E AR S W LA MR, CGRP & \\
B R A S0 IR, (R AT LA 3 i
PR T AR AR R, T EL R B A B PR
W F AR, b
TREMERIER, BEEELK, %I
CGRP [ ¥ TE G JWBIEEMH (ADH B
HNFEHZT . BEERS « TRHFZE, L
M HSE T CGRP BB 4 W EE, _{ ~ .
F Eolisa % 400 B0 ohy 0 400 M ] 5 25 ] oA | S N tE
WIRH) CGRP BY7£4E, FSTUEHI ADH JHE) s srekmiiusid sy CORP 413K & 18 LI
Foo TEE T ET AR RS mE  RIEM RIS S
Hk RS ARG st S e e
?‘Elj:‘.v AT T8 CGRP 7+ T EB¥ M Ik caused b}’_ norepinephrine at the final
TR | O e o an /L. ACH, A

CEME, EWENREEEER, H drenal cortical hormore ,C. Control . E. Sample

R LA AL O ST L 3 LRI A 95 . TR A CORP (¥R S th S Tk R |
{H R4S S Rt A s i, LR B I CGRP B4R M £ iEr: . RorEEE TR
TSR L) CGRP P24, HEBm b H HERE, MEETRXIMER. BELE
FHRH A F AN CGRP AR E WSS, i EEHS e A EMER. WA
HE— T M E (R E AR LR T B CGRP #H7 & M h e RF T F T 5,
i EAAT T 2 CORP A M BEHEAL G BEAL, dE— BTt LRFBA I EE
SHER AL B R A

FZ AR ARSCHFSC B CORP BH ARG PR SWERE., EREZECEAY
emg/L. FFCEHAET CGRP 8h5 . HMA BN HIRE., BRTESES, HW

130 ¢

140 = 0,133kPa

5
Ca
=
o
jasd
<,
% 120
o t
3 . 1, |
@ NS (0,3mlh ¥ 50X 0,133kPa
o T
w B0 )
o CGRP (Gag)
=}
[
£
m
u 5 10 15 20

l/min
B 6 B EARN CORP KR EREH
Fig. 6 The hypotensive effect of CGRP expressed in 8. cerevisiae against rat

NS, Normal saline
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B AEY CGRP RX BRI T, MERMRES . A RIE e LHE
ETEE T Z A

& F X M

{17 Amara S G, Jonas V, Rosenfeld M G ef al. Nature. 1582, 298. 240~ 244.
{21 Rosenfeld M G.Mermond J, Amara 8 G er af. Nature. 1583, 364 129~135.
(37 DBrain 5D, Wilians T J, Tippins J R ez al. Nature. 1935, 313; 5456,
[(4) Lundberg J A, Franco-cereceda A, Hua X Y ef af. Eur J pharmacol. 1885, 108: 315~316.
(5] Papps T T Debas H T, Walsh } Her al. Am J physiol. 19886, 250; 127~133.
[6) Ezra D, Laurinde F R M, Goldstein D 8 et al. Eur J pharmacol, 1987, 13Y: 101~108,
{71 Sambrook J, Fritsch E T, Maniatis T et al. Molecular Clone (2nd Edition) : A Laboratory Manul, Cold Spring
Harbor Laboratory, New York; 1889.
(8) Iie H Fukuda Y, Murata K et al. ] Bacteriology, 1933, 153: 163~1638.
{92 Hudson L, Hay F C et al. Praciical lmmunology, 1980, (2).
(10) Freedman KB B. Trends Biochem Sci, 1984, 106: 438~443.

Secretory Expression and Purification
of Human « Calcitonin Gene-related Peptide
in Saccharemyces cerevisiae

Gao Changshou  Mao Shenlan  Chen Changging
(Shanghai Research Centre of Biotechnology, Academia Sinica. Shanghai 200233)

Shi Putao
(Shanghai Tustitute of Riotechnology, Academia Sinica, Shanghai 20003))

Absiract A hybrid gene was constructed via polymerase chain reaction containing a fu-
sion between the DNA sequences encoding the yeast mating pheromone o-factor leader
region and =z synthetic sequence encoding human a calcitonin gene-related pepiide
{haCGRP). Transformation of Saccharomyces cerevisiae with the hybrid gene resulted in
the yeast cells secreting biologically active haCGRP into the extracellular medium. The
expression level of haCGRP is more than ng/L. The secreted haCGRP was purified and
found to be accurately processed at the junction in the chimeric « factor leader region/

haCGRP protein, producing the desired mature haCGRP amino terminus.

Key words Human o calcitonin gene-related peptied s Succharomyces cerevisiae, secreto-
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