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and nb other anino acid. Dur§QNs GIIGINCAG At HON Lewwalpraoper readi ng phase or
reading frame nust be mai nt.-HOWEE TGO Qler -f oTekerBT@PIWhat happens when

t he RNA g_ol ynmerase 25 transcriber reads different bases as the beginni ng
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process 0 trans tion' rganrsm SO0 trans orrred I s-cal
"transformant”. - P/ asm d- For present purposes, a cl oni ng vehi cl e derr ved
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nee | tgguo y nuc eot| e |n t he conventlona fashion or obtalned by ékverse

transcr |(z)mtwastfarrmarmsalﬂetdadon4®1 thé BoditlyAtréiapinesegnéferfed ferithe éxpladsionof I N t hi s
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pol ypept i dehedaventivheisnpobvidésa reéoanbfaot clonirtg veidcls incladingg dnublaytrnfded he codons i n
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Fl ow chart for construction of a reconbinant plasm d capable of expressin
,tme*B chain 50 of human insulin.
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pI asmd pBR322 DNA (50 [err]g) 15 was digested with Pstl and EcoRl




ril). T[err] DNA ligase (1 unit) was added to the m xture and

flated at 12[err]C for 12 hrs. The ligated m xture, was dial yzed agal nst,

A Tri s- HCl pH 7.6 and used to transformE. Coli strain RR 1. = * .
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R X (A Q;aw'cr AP SR o o 5 sene

i ndi 11~ & catdd T t H?@t N
~pl asmiigs daﬁf%ldla'boeaforthe Sage BIFiur i elslof a1 Q%t&% fzaﬁgﬁgﬁggtm

EcoRl f r aggimimuhdassy, whexe rd%ﬂltsaipbaiﬁfrotﬂ Flg%d‘l THelFiNye Of A8dyint sG§ indiodted. Oisd at i n
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buf f er29( %swtmnfadmﬂwesﬁewl\(m phosphate pH 7.2: 1 ng/n bovine seruno

albumn added foII d by 40 [err]l of a
[ 1251] s %’dzrqg#”?ﬂ‘c'ﬂ%fﬁ#&ﬁ d" 6 i S’ZES 28rd 45 dilution in
PBSA Of u elst#no He{'g a;%;c‘tm mt pre l 1 a t m%eato Im Uiﬁ) | sm 25,
1491 45 récip%@;t}am (E 21 :a.ﬁmatmtya& bH?orﬁ&G mol re&esab@e hifegrodlice?f PBSA
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10, 000 the lfadlbmﬁmmb Issaﬂ' I$89 Eﬂulﬁuﬁﬂéém-&e’tmnam:d’e&mé Aty Vad edpb@tedstiol Bt

count ed |cvanaggehmde:deavtmr Wth the anount of antiserumused, 20% of the
counts was precipitated with no unlabel ed conpeting somatostatin. The

background with infinite somatostatin {4#&'Hg) was usually 3% One- hal f
maxi mum conpet eti on was obt @dgggta% hgd g,gmp,gsg cifORBRGS | atin. Initial

experinments wit h extracts of E: ~strain the reC| pi ent strain) 55
i ndi cat ed t hat gﬁ B&on@a@rs i f?ﬂ'%ﬁgﬁgg %;{'%@ detected in
t he presence of 8. BlochER eg, plg7d)y anogen ted bacteri al

. protein. Mre than 2 ug of proteln fromformc aC|d treated bacteri al

extracts interfeggr=r — ; T sstaEEnogen
bromi de cl eavage (Numsérl ¥ resimhed th| SMeumherferemaﬁ Res:mgmtr-mmn o
. experinments showed 33 ' ; - reat ed

.extracts. 60 A Conp ’ cter| a/EKracts +

60 Strainsg. Coli RRlL (pSOMiti-$) and E. LBoli RR1 (+pSOV[L1 +4) wre<gg,§0\Nn at
37[err]Cto 5 x 10[?rr] 6Ql1ckiIs/m ipBLuria brdth. Then IPTGaNas added to

1 mM and growth con i nued. fﬁl’_32 hr. Onggmilliliter -~ 1L. -
GB 2 007 675 B 3 11 aIﬂq&ots werelBentrifuged for few secz)?tds in an
Eppendorf centrifuge and t. el lets wege suspended in 500 ul 70% formc

acid containing 5 ng/m -cyafagen bromdg. "After approxi ntately 2&1hr at room
tenperature, aliquots were di-Buved gysalbi d i n watt#er and % he votune. :

i ndi cated in Fi guregG vere Hs ayRd W‘fe'egl plicate for sorftostafdn. In
Figure 6 "B/B[err]"”is the f;abi o of [Lesr]l] soma,tostatm bouﬁ in the
presence 5 of sarrpl e to.-that bound in the absence of ‘conpet’ing

somat ostatin. Each poi nt i91the averagsBof 5 trikplicate: tubesz4 ']'he protein
content of the undil uted sdh‘p’? es. was de€l erm ned t‘o be 2*2 ng/ Mo for E. -Coi
RR 1 (pSOM 1 1- . - ' A= > | nitial
Screeni ng of pSOM‘P9%" YR8 PSP oyanogen broni de-tr eat ed
extracts of 1 1 clones’ (pSOVIl 1-2, pSOM 1 1-3, etc.) were made as 10

descri bed above for the case of Figure 6. Thirty mcroliters of each
extract was taken in triplicate for 10 radi oi mune assay, whose results
appear from F| gure 7. The ‘range of assay p0| nts |s |nd| cat ed. The vaI ues
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CLopes The design of the.sornatostatin plasmd predicts that the synthesis
o®'somat ostatin woul d be under the control of the |ac operon. The | ac
repred®or_gené is not included in the plasnid and the re@8 2 8% 636rBin 1%
coli RR1l) "contains the wild type chronosonmal |ac repressor gene which _
pr oduceD. 8§ Fildtioy ofiCyakoger BromilerTeented ERtedeasc Ul es per. cel | . The plasnmid copy
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??1 somhted ty is under con he I peron as evidenced by inductioft by IPTG, an indticerof 20 <
3he lac operon (4) The Bomatostatln activity to-chromatographs with knownlsdmatbsttin on Sephadex LB
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phosphotriester method using trinucleotides as building blocks and ultimately purified with high
performance liquid chromatography (HPLC). The human insulin A and B chain synthetic genes were



omatostatin activity is under control of the |ac operon as evidenced
duction by IPTG an inducer of 20 the |ac operon, (4) The somatostatip
Yi/vi ty co-chromatographs with known somatostatin on Sephadex G 50; (5)

DNA sequence - of the cloned somatostatin gene is corr88t2 00 Q?ﬁaﬁsT atiBon
is out of phase, a peptide wll be: made which is different from "
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case??é ﬁ%’i{f Ej%?e in large sgale (100 31300.9) by prapreatiyp liquiflchromzatoasaphy (freps orage
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I

operator - s LMo h&RicfiRiynQhaa e oty bRk iR SR MRy be
enpl oyed bifunctional tnmer blocks 0\? Table Ivfn‘:i ::\z:'reslpor:dmg 3’tterm?m£ vtﬂ l% ' Ugf'n ﬁ?ﬁo&laCt
resul 55 Ngrolipy &8 -Bdroxy ATh§ bifdctichal thimer viastydraliize @&taaod?feeﬁ:adm& HoSphodiiester 35

gal act oscdmeemmlmamﬁxm’e ofbyrdisetrietylamineatatériB:i 3 vivhand|alsb keetha calresontiingi8d 1 N
the firshydraxyicam E@G"wm%h $'-tb‘nm adid. @Ee 3"F¢remraeb|w1m iqualn refsred e WA | | zed

i-n 70% f Bpaipw J‘ét? lest ?@‘P%ﬁ’ t) gﬂ )aeafeenhumeaemepq
;sgl f58£& @% % J. " JE o rese e\{g io% u,e apv ep(x benﬁeﬁesmﬁetparz]olﬁr ©%a
brom de. In |n|t|a experlnents 0 somatostatln activity derlved from E.
coli. strain RR 1 (pSOM 11-3) has been enriched approximately 1 00-fold by
al cohol extraction of the cleavage product and chromat ography on Sephadex

G 50 in 50% acetic acid. Wien the product is again chronatographed on
Sephadex G 50 and then subj ected to high pressure |'iquid chromatography,

substantial |y pure somatostatin may be obtained. 55 EXAMPLE II. HUMAN
I NSULI N The techniques previously described were next applied to the
producti on of human insuli-n. Thus, 5 the genes for insulin B:chain (104

base pairs) and for -insulin A chai'n (77 base pairs) were designed fromthe
am no acid sequence of the human pol ypeptides, each with single-stranded
cohesive termni for the EcoRl and BanH restriction endonucl eases and each
desi gned for insertion separately into pBR322 60 plasmds. The synthetic
fragments, deca- to pentadeca-nucl eotides, were synthesized. by the bl ock
60 phosphotriester nmethod using trinucleotides as building bl ocks and
ultimately purified-wth high performance liquid chronatography (HPLCQ). The
human Insulin A and B chain synthetic genes were’ 13
GB 2 007 675 B 13 then cloned separately i-n plasmi d pBR322. The cl oded
synthetic genes were fused to an E :Coli [err]- gal actosidase gene as
_before to provide efficient transcription, translation, and a stable
precursor protein. Insulin peptides were cleaved fron1[err]-galactaSeidase
precursor, detected by radl oi nmunoassy, and purified. Insulin
radi onmunoassay activity. was then generated by mxing the E. Coli products.
5 1 De5|gn and Synthe5|s of Hunan Insulln GEnes
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15 A to A1ll for the A chain gene.
15 2: Chenical Synthesis of O igodeoxyribonucl eotides Materi aI s and net ho
- 7 synthesi's of ol rgodeoxynbonucl eotides were essentially those described

in Itdkura, K et al (1 975) J. Biol Chem 250,4592 andG8 t2aR07 $75K8 et 14l
(1975) J Amer. chem Soc. 97, 7327 except . tor these nodifications: Z0
a) The fully protected nononucl eotlr_]l%% ,

- 0-di met hoxytrityl -3-p-chl orophe FéYr] cyanoet hyl 20 phosphat es, were

synt hesi zed fromthe nudquBEslem#emlMEmbus:\mGBngcxhe nmonof unct i onal

phosphoryl ati ng agent p- chlg I_nenyl FJ] cyanq,etp l. pho§i:o chloridate
re:

(1.5 nol ar qqgjlvqﬁog,pgu),d.lna yonitrile I'n ghe pregy nceo;ﬂ' t hyl

i m dazol e \\an_Boom :-\I (11975) Tet r:\hndrnn 31 2053 _The product s
were isolated in | e scale 100 300 gE,by pr arat i i gui d

chr omat ograp?y (Pr§§225 500% V\E%grs AQEZM ate%3 : ﬁm,%j

25 b) By usifig t heA€Dl vent exar act ban met hsd [ H resse, T. BetBSaPB’( 1978) .
Tet rahedr on etter§°°24491 388D fugﬁgl onaEs r| mer ¥ were é/ hesi zed (see
Table 1V) im5 to éemmles | e 5] ok ITET' S, tetr ngand4d|rrers
as the 3 ter8n nus BEDcks, in 38 mMmolbdascal @.40The hQﬁrmgeneBs y‘\2m\11t he fully

pr ot ect ed tq§ ners. Qgg checkecggby tBidf 1 ay@i8chrondg ogr apiy Bn%itPca gel in
two met hanoh{.chl org¥orm 30 sgl venp.o8yst eoBz sol vemt a, Bsper,wsand sol vent
b, 10% v/v See Tab’ﬂ‘@" V). Stdarti ngﬁ‘rom 0i81s |ibYary of H3, FEOA%:onéénds 29

ol i godeoxyr%onucl | des of ﬁefl n §gsequ§1§§e werg synt hﬁ$|,.(2eq4 A8 for the
B chai n and4sl1 forTt@e A chai3 gene. 12The basi c undx s used2t o construct

pol ynucl eot 1Q&es vveagetwo typ gﬂgmar §1290k i 3% the"'gng m‘q

trimer bl oc of T e IV an corr pondi a7z 3' -teg.m nus Hflrrérs pr’otected
by an ani sow. 35 @#AGup at 361hydr0 . Th@&.5Bi f unc® onal B#iA¥r was

hydr ol yzed t he . Qﬁrespondl g 3 Y%gosphg ester95 35 DRG wth a
m xture of pyridi n@Agrl et hyl ne- ( 1 v/ gé and ag'so’'to the
correspondi By 5' - b#droxyl caiaponem25vmth0$% benz#hesul f hzg ggq/éi The

3' -t er mi nus2bl ock §§viously eferP%@to@%trea d wit

benzenesul f g§li ¢ acic@tt 0 ‘gi ve #she cQrasespownmdong 5' 8 ydrox 2 H4TBa Boupl i ng
reaction of 21an exc 883 of the & - ph@9dBhodi @Ber tr r (1gg nolar

equi val ent) & th t§E]5 - hydr %yl cgnfioneniiaad0 havever gpte,mgd. (1 nolar
equi val ent) z4'n thegm\esence 2,400strii smropyl nzeneau,léanml AS

tetrazol i de3to (TPSIE 3to 452eqU| YRent sP-Bent aphost t 1@d¥pl eti on. 14
&8 2 007 6782  GC A14 TABLE V S?I\ﬁ’HESI &% TR MER BU (DI NG BLOCKS

Yi el d** . * Fullfiprotected trideokynucieotides; 50 Figure 9, No. Conpound*

(% a.  Dimethoxylrityl-37-p-Chi¢réfhenyl-g-cyareetbglcphosphate. 1. AAG 47
0. 15 0. 40 , - 49 0. 25

0. 52 Yield was%% ves&!ﬂ ’yie'&géﬂfu?aQegfromAtR&s -%nylmonongrzs. 0. 28

0.55 93" Based on HBL.C Bfalysi®, A8 4. ACT - 43 - 0. 27

0.53" 91 B4, B5, A6 5. ACC 56 0. 33 0. 60
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fragment .of [err] plac5 contains the lac control region and the mpjority o
ﬂg [err]-gal act osi dase.structural gene' The configuration of the _
striction sites ensures correct joining of BHto BB. The | ac EcoRl -

_ fragrréﬁt can_insert in two orientations; thus- only hal 6B 0DheB25l Bnes 16

" obtained after transfornation shoul d have the desired orientation. The

ori ent agiagmasof ten ampicillin resistant, [err] gal act osi dase 30
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2642- 2683he 140 aﬁérﬂ oitdafeaen réstittioh @ aanﬁ.tcteawgm MéRs. 45 provides a very
sui t abl e assammethbdiadcbrding ed a0 beddiehel nmamgtclatmts ivtiereiv thespotybapaumed heiiogé M Xi ng

and 25450rrlr5ermeéialettlmef¢r S-Sul fonated derivatives of the insulin chains. 26he
separate S s“tﬂ:‘P’t‘Sn g@g @aléﬂ q'ﬁ'"(gtwheffwh? PP' mfget'w@au tatin, hynan Rgvepm lin, af t er
reduct i ‘4 HH’ St'l SR ewg“‘.ﬁ‘ Tv%‘?g“crg'gﬁ;p Prmagpsufie; fuman.s foving pr t he

hormen "'Z"‘ Rothbn g T %r bbb Pl IRIAas orOr B

reconstitu ga‘,r,;,
chaigg hmbsrh m.auoebamatssgaa\é elébt adRyifMegen forme
S-sul fonated derivatives. 50 The evi dence that vve have obt ai ned

correct expression fromchem cally synthesized g6 fomh fHe greap hunman insulin
can be summari zed &ﬁm&@éibows ca&oan dl ghifdue acédnmsﬁng&:as been detected for
bot h chains. b) The-DNA-segue . : ofig—ene plasmid
constructi on have be PL di rect I? ¥ n-rr?é(-: a@s designed. Since
radi ol mune activityiyss obtai nagda transbwﬁn on rm'l;@ d!eTT‘h phase. Therefore,
the genetic code dictmtes that Tﬁ@ptldes th th %"e es of human i.nsulin
are being 55 produced. c) The E. coli products af r cyanogen broni de

cl eavage, abha&ﬁo@a%car&tﬁyto anym% prededit difims wherslh Ediiftents BachEBAaMEr aphi C
Syst e didy n foRedeA hi:idofidéd! rent principles (gel filtration, ion
exchange, aunHdouBe-gtranded pinasexyliidn(leotidy haling cbhesioé terqnnadcmmmsumjmuen has been

pur i3bi @d’amfadem-értraed:almc@p ehmg@:lmd rehwnttonentecaslﬂrt@yveeamerterﬂmwad 36
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(1) rlbon cle polypeptide is a hormone or
60 ]u@ermedlate therefor B 2

007 475 B 11. A polydéoxiribbhldRotide abcdilibhd @ iafth 10 WhEain ItmG:paos&Hmhwoa:bngeﬂe cagi ng
f or t hettHetwohtranbis chdpfeatresttictioh esdopadleapeftigaitionkies.ci N a series of .

ol i godeoxy 12.Amolydéaswribockelieoti disg toreish nbpaﬂed'ctandwwe'mblt@dmlwepﬂés is
Prepar |sﬁ aad?w PP@!?'SB'TG %MWFQ‘%GHH@FMP'F%"? (Fhain of Th, when
j oi 3‘ i oo pB pod engﬁtﬁlb'l'e ng SEpWiR oreges- Joytinizingopmeng AGTHe ani,po
aci Sequ gﬁ?bg c)é mta'cgﬁdmg t0 efthe? tiai FPGHclalh9 1 AwhGER 1 paRpdpade i

ol i god%gpﬁ%_tn uc eot | ragments  which, when joined in proper sequence,
yield a DNy, atpbamxﬁwmceamuaawdm@mtchm mmdhcrgn tHercadwhs for yhef@mireacidsiof

hydr ogesambosteiimee uidcted @sfoitowsaal | y conpl ementary portions of the first and
second series of fragnents to forma doubl e-stranded structure; and 10

d) Conpleting the respective strands by ligation—wherein:

10 (1) The resulting gene codes for the f a mamal i an

pol ypeptide or an internediate ther unwﬁﬁﬁmﬂﬂwﬂ st a mpjority of the
codons in the coding strand are tho the expressi on of

m crobi al genonmes; and (3) The fragnents joined in step c) |ack '
conplenentarity, one with the other, save for fragnents 15 adj acent one
another in the said structural gene. 2. A method according to claim1

wherein the fragments are selected such that the coding strand of the
structural gene |s I medi ateI y preceded by the codon ATG and |rrmed| ateI y

o a o o o




of the WO - strands of different restriction endonnucl ease recognition,

silt a 5. A nethod according to any one of the precedi-ng clains V\/nerel n t‘ne.‘
pe tide is a hormone 25 or intermediate therefor. ’ _

25 6. N rmethod according to claim5 wherein the pol ypepti®® 2 007 675 8. © 17
somat ostatin, human preproinsulin, human proinsulin, the A"Charn of nunan
insulin, the B chain of human i nsul i n, human or b@gadﬂqmgrtﬁy\grgh hor none, .-
| eutini zi ng hor none, MBHctur panmuaatl C apoioyapmptl dmsis?mgdt et hod accordi ng A_S
to claimé6 wherelnt, . he+et1 codons for

30 the am no acids of &§ . _

30 Codon fromthe grouplyam no aciAhG codcnhe AMCner EEEll'd - consi sting

of : gly: GGT W g| a:TGG r GCGAREsor ACG TGT
. asn: AAT or AAC Iys AAG eP 3@% o TCC?TC or TTT trp

TGG or ACG ser: TCC or TCG. 8. A nethod
. accor di ng t01%NWH‘??“UP%W@MW'PRJ”GP&“ MSWF'GQ the Sagecpair segyensat s each

. contain from-eleven to sixteen nucleotides. 9. A-doubl e-stranded

pol ydeoxyr i bo@QF| 86 J&ThAG gAS hEZE vITH o TEGH AMGACT o FE | 4CHg Toife IET
strand of a doabl €cat rabad TRSITTGt ABA AAGOMGS cERE T@A0HABE ﬂ'@ﬁ HCGe Al
between the termni, a 35 structural gene coding for the expression of a
manmal i an polw,rxeﬁm\}dd@writa*mdlmaé ha¥ingBjeMutibatidd bequbrtecodons in the codi ng
strand of said gene being codons preferred for the expression of mcrobial
cenonmes. 10. A pol ydeoxyri-bonucleotide according to claim9 wherein the

pol ypeptide is a hornone grci mTer Gl aGGT tTET eAd@. AMG TTC MTH. A :
pol ydeoxyr i bonucl eot Fd8A accaral"mg GGA cmm rmcw Ther a6 tAAG OMA)Sl fe termni
conpri®e one. 40 of—the—two—stranee—ot- u. fFerent—restrTctTomemlonucl eade

recognition sites. {12 X -?@él qlg-,-aq-@ﬁr digeg to either claim
10 or claim1l 1 wh chGA\ %9 ych eﬁrmr@rgggup :
consi sting of human prepr u |n nan pr0| n and A chal n of - human

' nsu! I n, the: g Cha in mﬂgﬂ hd |rs0rvI netla endonuclease [ mone,
leutini er.ggl :5% % %Rgfm &4&3? IE%Pilje d a se ndrestr ion

45 13. A gy Md 59&%60 t Q¢hh fh.sdfe (gen B&fBrQh iondf &M poly @dﬂ%l 1
wher ei n tdammmbmaemetm dt SeaStQITBjIY. GFithe boddvd of Aumwduengeyié bdawadnﬁotl .
accor t ngpréferretd fori the dxBresdimvat micrdbiit g@ochesns for the am no acids of = 10
somat ost at i n18rAeclenirigvebielelacegrding[te elgim: 17 which ispacterial plasmid.

GB 2 007 675 '@ Acloning veaawcpsd@mtw@e@'wadmh?'ﬂ@ 1§d'v'ufe'" the polypgefideisa  ani no

aci d 'B)ﬁ g%etl-{ gl'gung vehlgééécordm Zlmqgcvherem said % somatostat] 1} or GCG cys
TGT 15 283 cloning vehi cc8 dlrééﬁl i$20 wherein the for somatostatn § selected as T-EC
or TTT- tfbnbws CG ser: TCC o

TCG 1 5. A ﬁ@wdequehbbnmrmtodwmmrm@the)basbaalnsemenwrrpr| si ng the
base-pair sequence: GCT GOl TOT AAG AAC TTCcodba fromeQroupAG ACT TTC
ACT TCG TGI CGA C%noé&?d\ TTGodoiFTG Mﬁb aoMA cdhsIstmg'I'éIfC TGA AAG TGA
ACG ACA 16. A polyd HHG F —sequence: TTC
ATG CCT GGT TGTI -AAG ‘QAAC TTCTG _ g - REGA CCA ACA TTC
TTG AAG AAAS5 - - Is AAG - = phe: TTC or TTT .

5 TGG AAG ACT TTC AGF TCG TERG TGA Bye ccACETF; AEEA AAG TGA AGC
ACA ACT ATC CTAG 5' 17. A reconbi nant m crobi aI oning vehicle -
conprising a first restriction endonucl ease r, ecognition site, .a structural
gene coding for the expression of a polypeptlde ~and a second restriction.
endonucl ease recognition site, wherein-said gene codes for the expression

of a mmmeldan Ref VAePt hi8 Waci Wi NEEE afGat RRECTART wic | A8St TG MREPr ity Of
the codons gga SEAl REA UFTE' FTGIARS mmdm TEA AT e'ﬂ'?omhe

expressi on of mcrobial genones

Acl ot °”',§?gveh' ofafiieoa g i il 1l s Rihghbifesnt p iy )

pol ypepti de 24 AQ:l %We according to claim 19 wherein said hormone is human insulin and wherein
the polypeptide encoded by said structural gene is the intermediate therefor constituting the A chain of
human insulin. .
25 25. A cloning vehicle according to claim.24 comprising the base pair sequence: 25

_
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20. A cloning vehicle according to claim219 wherein said hornone is
gt ostatin., 15 .21. A cloning vehicle-according to claim 20 wher ei
2 codons for_

sorrat ostatl n are seI ect ed as : A 0 :/
a } S-odLencs: odan fr ol

the gr oup am no aci d codon am no acid con5| sting of: gly:

GGT GGC ATC STE: GAA GAGT TRT GIECCWST TCT ATC J& TCT CTT TRen: AAT

Q) AACCGSTAG CAA CTAAGTC ACA ACRhaGA AGA TTAG OACG TAGAT BAA ATG TOO

thr: . ACT or ACG ser: TCC or TCG OCT @GOI TOT AAG AAC TTC TITT

TGG /o&8 LTT GRBCAASCTTACTCBT TEACCGA CCA ACA TTC TTG AAG  AA ACC -

TTC T&¥c AAS cTCA AGC ATRCAACGA TTG 23. A reconbi nant cloning vehicle

including a double stranded pol ydeoyribonucl eotide according 20 to any one

of cl ai ngg Jl&'u Qrehlgléaccerdﬁ\b%‘élﬂgl 1684 HefeirfsafiHoRhdbe ich Han ﬁ'tls&}f %&&%ﬁr ein said
hor MoRg pdispe acdd&s thélstAUdthralBéHedd the InBiPméAat HBFoldr Gsh
St § UGiubhai s@aane is the internediate therefor consti tut| ngt he chai n pf

human i n&lAicioning Sehicle accordiddto cfaire 26 Romprising lthietage maircequaindeg t 0 cI aim 24
conprising the base pair sequence: 25 18 GB2007 675 B _
18 CCCTTATGTCGRAT GME XS CTEI TGTCGGTAGKRT TEAC BTEC GTEC GARCIGCTTTTTG TAC CCG
TAG CAde CRET 7T GTCAWTG AGAA ACA OFPA AGNV\GTECBAGACAA GFF cBHAS ARG CTT
GAG AAC TAC TGT AAC GTC_ _GM CIC TIG _ATG__ACA TTG 26. ‘A claning vehicle
accor diAfy ST cBET nTeS G6Tr 94k GO BT dAE (170, TAG AGL,LCRH MG ein the
pol ypeAMd deAenCalleACBy CCAe GET URCAIr FAQgAAS IAAG hATG NT@A nBBAafT@Ct N ef or
constituting the B chain of 5 human insulin. 27. A cloning vehicle -
accor di ngg. AGnicrbarpanisabiraneiommddWithQ cloning bettiale gaoniing exang noeof cRiFE 17@FZ7. AAT CAG
cae CTT2e. I@tcrotﬁBEultuTﬁbmma@@orr@ﬂfmcmamwbcomtmn 28AG TTA 16TC
GTG GAA3O. A@mces@@mthqqmobiatsmuc@qefa ElyReptideto g%m e,ss Aea CIT GIT TGC
GOT  trapafor n ningvehigia gecorsing to Ry pre 2 GAA CAA  ACG
CCA crrt &Sﬂ% § HREIna A ptaf GGA TTC TGA 28. A ni cr oor gani sm

transforned with a cloniing vehicle according to any one of clains 17 to 27.
10 Printed Yor uA.\m.s;; Qo oﬁuu u.newﬁpmmman 8oo! 1o AL e Finbed ORE, 9ANT SM
accordi ng to cl azsBeit@mpton Bui (@on. WC2{0 1AYOR® Shich oupiestracoe e i al  production of
a pol ypeptide conpri sing expreSS| ng in a transforned mcroorganism a
cl.oning vehicle according to any one of clains 17 to 27. 31. A product of
the process according to claim30. Printed for -Her Majesty's Stationey

O fice by the Courier Press, Leam ngton Spa. 1982. Publled by the Patent

O c, 25 Sout hanpton Buil dings, London, W2A 1AY. from which copies nay be
obt ai ned ERRATA SPECI FI CATI ON NERRAMA 675 B Page 17, line 17, delete
whol e line Page 17, line 18, bel ew4&a insert 22. A cI oni ng veh| cle
according to claim20 corﬁ?ﬁﬂﬁ@@ﬂ%ﬂ?&%@%&?? sequence: THE PATENT OFFI CE

19th May, 1983 Page 17, line 17, delete whole line
Page 17, line 18, below TCG. insert
A cloning vehicle according to
claun 20 comprising the base pair
sequence:

THE PATENT OFFICE
19th May, 1983
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