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A \ERPHEESNDNARREE, ANELERDNATRE

AR & R H R 5k cDNA 5[ g3
77, Bk R A Rk BR R 1E E Ae,
VEBRTREFLET ANBRSEETELER
X, AR EE cDNA gt
AT REERS TEENEHMI)
g, BIINIEERE RENEEAIR W
TSR . SRR 58 1k I LI H
TRMAERIR AR, WRXEEFREHM R
DTS RPN AR RS BB S
BREEBLUN,BEX RS HERBER,
B3 B 18 25 B 55 FE H (Insulin-1ike genes)
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£y, LT cDNARRKE, HRAAKRSE
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% SERE O EE H R R - B R e B0 BS B
S HTHIDNAN 45 # i 8 o

Ullrich A, fiRutter W,J, 871 par sy
HEANREEF cDNA T0E, HYES
METE, MALEER. B0 R E R
75 TERERISE AN A S T BT T
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PR fi) 4 P £ B8 5 B I 7 3K H Boehrin-
ger-Mannheim, New England Biolabs
V1% Bethesda Research Laboratories,
Ine, RPFRT X BL2AE]ER H MIfER &2
R IR# 7B 8 Life Sciences, Inc,, a-
$ip-dNTp, v-**p-ATPX H Amersham,
05 B 4T 4 25 I 0 5 Schleicher and Sch-
uellzi Millipore4> ],

RNAW) 7 B R #cDNA B fll4:
M Chirgwin J.M, 895 %, AABKS
T 4T BSRNA, HNA GALETTH
AR ERE R, A 5M HEER
WL, 5%B-FHEL B2 f1 50mM Tris-HC1
PHT.5 F MR %K, SR LBHEER

A3 F 19847 10 24 1 WL,
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DB RNA ¢ B Oligo (T4 4 ¥ &
BPolyA-RNA 1% pIjtPolyA-RNA%
B, I Wickens M, P, 5L & Wi
cDNA 1111, {BfET AT Bk, B RNA
O 30mM BESSEMHER Y, 25C
FREsmin R MR R R E Y, 37°C{E
Fl4b, ##3min, BLPUTEEBR, L
WA 2 B EWEE cDNA SR E RS
HEHEE, ABNABDNAREHI, 15
CRiR12h LI{E# W 5E cDNA KIS H. &
RE&S RN TR MEEERERE
RHEITEE .
(=) REamnusHe
pBR322&Pst I /K%, EREEER
FImEE BE (TdT) fi#ik T, 7 3'-OHX
ik K& 154 @G REY s H
TAT 4 k.75 B4 cDNARY 3 - OHA R I LK
154 (de) HE 4, BE HE ks
DPBR322F1 M #cDNA, B k o , L KB4
B HB101Thsm™,hrs™,recA™,gal” ,pro-,
SttR] [14.15] o
(=) BHdE
pHI -1 APst1 /KEE, {RELH
PR R RS B & R, FHRN-(18-4%
H-ZHE-EIFEHN TR BRE
W1, pLlo-*ip-dNTP &Y
OMFMiCEBENEYY, PHI-1RER
BRMABEES] 5 B 1 B-RREERIKER
4o
pNR-1Fi R B e )T Bt EcoR 1 A0
BamHI # XU, K B#FET . #EBH
Wi . EREFBRAREARIES
I RA—K#,
BRI R E R IEL N 10%cpm/
-39
(M) MERARE
B RENRIERERL, &8
BEREmE: Y fE ke R, XEH
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BB RCE & BREK LB PR b, 25°C
E1shiEfs, HbEikEEZEGrunstein
M, ik 8l 5 EARAFERE R, B
=IRIERRESTT 4°C Wk, FFBE&RIRH
HETE, SREEARERE0,25x% 10%pm
% 4 DNA, 5 xSET, 10x Denhardts,
0.6 % ERER4T, 0,1%SDS LIE #{ADN-
Ao B CHTHEES, FRFERER1—
1xSSC, 0,1%SDS itk 2h, RERZET
X-HEAF1E3R
(R)TERENHEZFNDONANGES T
1, AERSREHBIFHERERN
#| 4% ——65ug pHS-1DNA (HA1 4 B3
MABTESERNE DNATL o & N
pHS-1) JR20{rPvu I {EH]16h, £,
ﬁfff*ﬂﬂ%’ Zﬁﬁﬁ, fgﬁ?52”1 TE(10
mM Tris-HCl,ImM EDTA-Na, pH8,0),
SAFSFI 10367 Bal3l 12%?, ¥£20mM Tris-
HCl, 12mM CaCl,, ImM EDTA-Na,#l
600mM NaCl pH8,0, H{EB% 100ul B
R REER R FET 25°C KE, HRE10min
Bizoul R B #par B e T B EAAHIR,
LEELIE 4y BlizTeoul TE, JEHDNA
W sul, A Pva I 7K fB, 4% BH
% Bl B HL Pk JE DNA FEHTR /D
BikERES, Bal3l{EH 20minf5, Pvu
I ¥ F Tk 7 B4y 250—300bp, S A
B FE AT RN, WIBRTH
Bal31{ER 20minKI 52 W #p F Pvu I /K,
By, AR, CEAE, ¥BTTES
K u%#ﬁfﬂé%ﬁﬁh&wmpﬁ'ﬂ&”“ ’
ENe50ng#Pvu 1, Bal3ifi Pvu I 4B HY
pHS-1 DNAFEHn 25ng B943Sma I £k
LEIM13 mp9Ll 2, 5847 T,-DNA 7EHe
Mg, HEERN 100, EISCHEITEBERN
24h, SREHLA BT E IM101(Alacpro,
thi, strA, endA, sbcBi5, hspR,, supE,
F'tra D36, proAB, lac T , ZA M15) 1211

journals

im. ac. cn



2 RIEHE: A MRS EFEDEDNATRE NS HRE

43

&

2. EFC-EREEm ISR B B Y
ik

pHS-1DNAZS Pst I 7Kf#, 2% {%m

RSB BOLR S EE& RE, F N-(16
~PE - S AR 2 DB R iR 48
bp B, EHAFIMI3mp8AIPst T L, K
R LR IBITEIM101,

B DL BRI Y, B
PR B {E DNA 725 0. £ I HEDNA
T IT 53 B2 F Dideoxy SRR &8 R 20,

5 R it

(—) cDNA G ABREBERE

B89 6 1k

FA AR5 g 41 21 Poly A-RNAZN{EE
W& % cDNA, H4f cDNA F=3 gk
IRRNAK] 5%, B cDNA B7= 2y B i
B 50%. A 0.1ng (ded [ B Hyik A0ds-
cDNA, 5 2ug (dG) FZ%{LAY pBR322
Bk, #E{LKIBFE HB101, BF[£8000
TELEE.

L BT BRI f3 iR
e ATHE—ITEREBERR XAR
HRImEUATER S R RDER, LMy
SRR IR B R FcDNATIRE , 811
ATEHEAGS. oHI -1 ER s
ERE FRARME BFF; pHI-1 HE
RMF— PR A& ANES IR cDNA
HEERS AR, HWERERDAE
B R ER S REEB-RRENEIT R
BRCA . GanzalezR % K ¥R, pNR-1I7[E
FEBRGER & F BRI REHT
pNR- 1 o [BHEM A THE, NEFK
R g o PR R DR O A A Uk
EcoR I fiBam H I #HELA- Jk&E 478 T ,
B4 F|pBR322 1] EcoR I FiBamH I {7 /5
ZIA Y KRB RRSE LA-FLi
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90% LI RIHRCIME . BRI R R
TR 4E cDNA BN &, BB EE
%, FEWITERT RN, haRS5HEG
— MR AW, RSP
%, RRER A RN B RRREE
Ao B 1RR T —ME REE R R
M, EAREEpHS-1 SRR,

W RpHS- 1% EpHI- R R ER

ZEE R R
Fig, 1 A representative filter from co-
loay situ hybridization with ra-
diolabeled pHT-1 insert, The

colony pHS-1 is shown,

pHS-1 &b o, HTHEN
# DNA, {tIRHHERIE FE ST RIE
TEFE .

pHS-1 DNA #5 Hinf I 7K/, Bfistd
RS B R, BRRFEBAN2100
bp, BT PstI fiLA7EpBR3221 Hinf I f§
B B (16830bp) Zth, fEREEEE
H45, cDNA T 24k pBR3221 Pst
IfE, THE AR RERGEF D&
EHinf 188, Fril pHS-1RERER LN
470bp, PFLEER S DNAFEF Southerng
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SEBEEBI BRI EERE, B5E
BB 23, RFEpHS-1/HInf I £&X K
B RIAE 2 R T -A—CT, XA
ERFIAPHS-1 TP S HRESERY
)=
ARESEEGEIEFRE ) Pvu
IHIE, T & IREMAE 18 MEHER
T FEPBR322FI HEF — " Pvu L] 4,
2 F2067, FRATFIH X8I EMWE pHS
-1 RN EAT R, MR B

Pst]

Pvull

Pst]

BT M 58 - N BE R B 4 AY 2 R 1 1) 3
MR, pHS-1/Pvul&/hREBNEHE
BE R ER RUCE o T, M5k R 144
%, HKERH1940bp; KFEIRE®
BEFERIIANT S, ARUSES 2%, &
KR} 2890bp, MR TLETERINESN
M5 B-AE RS EEKGE E [ A,
pHS-1/Pvu T 8Ky B R & 7 50 i Fr Be iy
KEITWF, oG, EREMH
3220bpAdas NFEEMR & TR H BRI/

R1

Pvull

Hz pHS-18554

Fig, 2 Structure of pHS-1
B R R T — & fEpBR322H LA~ - P A0 IR S bk e SO M0 AL, WIS R bl S i 7 B
Seme of the unique restriction endonuclase sites in pBR322 are shown

O EFFRAEEESBNENEFYEEASEERNE

M WESERABR
A (de):(d@DEEHE
e b S HY ]

The open zreas indicate the regions encoding tetracycline resistance (Tc®) and ampici-

llin resistance (ApR), The arrows indizate the directions of transcription, The Solid re-

gion indicates the insulin coding region, The hatched lines indicate the d¢(GY -d¢C) tails,
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BamiFE, FESIERE, BRESS
1610bp, FAIFPvu I /K% pHS-1 DNA,
12 H[3220bp 1161064~ BB, HA73220
RS LRFE ok, XPEREH,
£ pHS- 1 TR & 13 18 15 22 2 B 80 49 70
Py FLEYLY I 5B- N BRI B MRS AL A
FEEE, Bk, pHS-1/REE ek
H—TaaEBR. X ME0HEMNTH pHS
-1TERE, EITIER R AT A R L,

T B —BiEFpHS-1 R AH SEE
WIETER IR DI A, AR Pst 1
/Kf#EpHS-1 DNA, Flv-2*P-ATP f1% %
BEBEMEE s - KRFIDKES S, B
FA 1526 3 75 5 B Jiic ¥ e L ok 40 55 % FP B,
SRR EBE, ORI NE(28, 48, 85bpH:
A FEDNARPst T 840 Fr B+, Hd182
bp ZEHE BT ¥, WL VR BE IR A BE) (F
MR I-D) .,

R B EE A pHS - 1 578 [ G 404 45
RERMME XA EEESHH G REOA
BiMR 55 F EUE cDNA 2HE, & 2% R
pHS- 1M %,

(2 EXEREBFESH

HF (ded : (dG) RE#HT I Did-
eoxy DNA 7447, thT#ha 723,
FATEA— AL de) = AG) R BWipH:
ks THIFHRBELETMEFNILERE, ®II£
ATMI13 mp8, mpofE#ifk, DIEHHERA
SRom SRR WA T B RN X
AL T B, E41B] 5M13mp8, mp9
HHERGHER 2 A S B R ik
PUC8, PUCY, KEHAEMAITR TR
FrB RERE LB S EERNESL.

PHS-1M Pvu I 7K fi#, 5 &MEbE: &
T15ER A& Bal31 Xt 2544 (LAY pHS-1 KI/K/R
EY, RREEHEET RS E
Bal3l \pHS- 147 -F 193" F15' 45 Al B & 805
150bp, MTTHI 2 (de): (dG) EIZ ML

© PERFRMEMHRMATIK S WSS http://journals

MEISRRFHIDI F. B It B =%HE B
Pvull /K%, BERSEERBNF, B
AL EHFIM13 mpdffSma I {7 35,
SRIGEE LR GRS HB101, SMERIA B
5 73%, J EcoR I fBamHI 7K fgFH ¥
W BERE HIE DNA S, i TR o B
250—270bp RUBEBETE g DNA T 5574
HIAT o HHIN-12mpO Y TTRE Fr BRI T
AT BEIR BHE 5- W% 50 B8k,
AL D B-REE RIS AD C- Rt
W WA — NS (B I -E—F)3
DL BA-RR B EX, ik, F|ATH Eco
RIfIBam HIHH IN-12mp9 B TmEH
B, HEHATRMI3mp8fEco RIF1Bam HIZ
18], AT T 45 4. IN-12mp8TE B Fr Ex
BT 256 1 A BT R R AR EEPvu I
WA, 98Pvu T4 B & A-Kk 4
MEBWFE, DRSS C-FREmNEE (J
I -E—F), AT #HISHT C- [hEESD
XEIBI, AT K4 T pHS-1/Pst I 48
bpfETERE, INC-mp8RYIHFF /M 4s g
EHER T AR EC- BREREX S Pst
T-PstI MIFIT. # TTRENR o iT 4 0
FITES . X B o ¥ —% i
HTpHS-1 B—PHETERNANESE
A HcDNALEE,

FAOTEEF B pHS-1 F i HEm &
TrHEFERSESERERENN, AXR
SEEHFENERE, RMBEEAAFSHY
F R ke T B 2R/ XA 20,
pHS-10F JOESF7E 8- B S 4R 1S RN
FIHE 28 2 vh CpHS- 10 BE BT 245 IR ¥
ANEFRI, WESEREITENFE
A TERIEBEFABRSECT . &
A HRPHS-1 W REAT SIS BRE
b, AW, hTRESERA
FOAWWE., BEBERBEFEVEIAT
Frike
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TCTGCCATGGCCCTGTEGATEEGCCTCGTGCCCCTGETGGCGCTGCTGGGCCT

| IR R T M T NN N N NN
ETGGGGACCTGACCCAGCCGCAGCCTTTIGTGAACCAACACCTGTGCGECTCAC

L
TINIZ mp8

B N N N N T T T I NN N N N N N N NN NN
ACCTGGTGGAAGCTCTCTACCTAGTGTGLGGGGAACGAGGCTTCTTCTACACA

ANNNNNNNRNANY

CCCAAGACCCGCOGGGAGGCAGAGGACCTGCAGBTGGGGCAGETGGAGCTGEG

m
CGGGGGCCCTGGTGCAGSCAGCCTGuAGCbCTTGGCCCTGGAGGGGTCCCTGC

o e e et 4 o B+ s et
TTTmTEmETmoTETE T T INempg
= AT T T A PEPTIDE, — i ey e e e
AGAAGCGTGGCATTGTGGAACAATGCTGTACCAGCATCTGCTCCCTCTACCAG

Al e 1 am n mah e t b e} et b ot 1 oy s & b § e | e b mmrm | SRn At ) e e | e ¢ mmiad (e 8 e | bt | |l Y —

INL2 mp_;l

L T L
O R SRR

CTGGAGRACTACTGCAACTAGACGCAGCCCGCAGGCAGCCCCCCACCCGCCGC

CTCCTGCACCGAGAGAGATGGOGAATAAAGCCCTTGAACCAGC

B3 AR RcDNA M MUF
Fig. 3 The sequence of human insulin ¢cDNA
IN-12F RS Fa#ET, ANBYSEREnRNANEARHMMIFRXRO, 2, 7. 27)
HR, MLRRNFIHH A,
The sequence present in TN-12 are shown in large letters,

The rest of the sequence of the insulin mRNA is from the literature {1, 2, 7, 27)

FIRHARK B-lk#HmE
C-hEsuEE B A-K#&HBE

The arrows under the sequence indicate the sequencing strategy, The boxes above the

sequerce show the regions coding for the A, B and C peptides of irsulin,
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ISOLATION AND CHARACTERIZATION OF
DOUBLE-STRANDED cDNA CLONE ENCO-
DING HUMAN PREPROINSULIN

Song Houyan

(Department of Biochemistry Shanzhai First Medical School, Shanghal)

‘ Lydia Villa-Komaroff
(Depurtment of Molecular Genetics and Microbiology University of
Massachusetts Medical School, U,5,A.)

We have isolated a ds-cDNA clone encoding human prepreoinsulin from
a human insulinoma ¢DNA library and verified the identity of the clone by
restriction fragment analysis, The preproinsulin sequence is in the same ori-
entation as the f-lactamase gene, To facilitate future studjes, we construct-
ed subclones in which most of the sequences encoding the leader sequence
and the oligo d (G)Y:d (C) tails used for the initial cloning are deleted, The
sequence of the subclones was determened by the enzymatic sequencing pro-

cedure,

Key words
Human jnsulinoma ds-¢DNA library; Human preproinsulin ds-¢cDNA clong
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A-C. pHS-1 DNA f B 51 4 5 48 % 7
Ar BALZRRARERTE TN Y

1, pHS-1/EeoR | 2, pHS-1/Hinf [

3. pHS-1/Pyu] 4. pBR322/EcoR |

5, pBRa22/Pvu | 6. pBRaz2/Pvu X

7. ADNA/Hind

B: Southern Bl 4 #DNA B 5F S PNR-1 B f5 B #3005 B0t b 1
1. ADNA/Hind 2, pHS-1/FEcoR |

3. pHS-1/Hinf | 4, pHS-1/Pvul

5, pBR322/EcoR | 6. pBR322/Hinf I

7. pBR322/Pvu

C: Southern Bl it HDNAK [zt 5ol [ 1% B R BASLRY A R EA
1, pHS-1/EcoR | 2, pHS-1/Hini ]

3, pHS-1/Pvul 4, pBR322/EcoR |

5. pBR332/Hinf | 8. pBR322/Pvn [

D. pHS-1#5Pst T 48 20 5 5 45 Bk P 43 RE b 3 J i85

1. pBR322/Hpa I 2. pBRa22/Rsa | 3. plS-1/Pst |

E-F, suBDNANFMTFSBENLS T ERR
E: IN-12mpslfi /7 435
F: IN-12 mpoMi ¥ 5 #;
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Song Houyan et al,; Tsolation and characterization of double- Plale I

strandsed ¢DNA clone encoding human preproinsulin
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