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GROMH HORMONE DERI VED FROM THE PLACENTA AND
WELMGhTARY | SOFORM AND PROCESSES FOR OBTAI NI NGPSEIN2004/000182

CH MERA TECHNI CAL FI ELD The present invention

pr i méFHIMERIE| BYMAN GROVWDN O ERIVER FRQMW I HEs

showRLACEBHR@ ANDNEITURTARY ISORQRM AND BROGHESSES FOR:

(hGH) and a proceeBTAININGSAID GHIRIERAL i on of the said

novel chimera. Further the invention relates to the

TECHNICAGHTRY . BDNA chinmera to obtain an expressible
construct to produce nmature human growth hornone.

BACKEROBRESSAn T et onNERaT onelatgeato) & 8o uH iHCERY A chimera as
e The. y it |

eSO dp NG TUERihE i G o (UGB A Lprocgss for the

prepamtioh of itlensaid aswdl whymdd. FarkHer dire ynwenttonamtdtes ot the ase of hGH-

r of five_ highly sequence-conserved genes (as
N3N it 8 SRR PR BOmtr: Fomedes Se himan growth
hetaeilcat es, the honol ogous | ocus contains solely the

gene for the respective somatotropin, in humans, this
I ﬂ}gﬁ Ry four genes (Fiddes et al,
Bfg%é gg{e@ﬁ?&é}lﬁigyﬁﬁﬁhg structure of the hunman
DNoforhoimbgeegtneercl ust er has been deternined over
78 kb regi on of DNA The entire gene .cl uster | ocat ed

on t RBS FBHEARH SEISTHENRRIS Ko FREAhAORORE (Ghdemalottopin) has
e%%a%gg%éeg%g%%gxﬁf iEvdhtion %}%@&Bly lmﬁill]%fyéa?s%@? o %fclusljtler of five

al ns the sequences of five dgenes, eac t
hiphiys seseme-whsdrivade genesriss ansinfiang randibwnrans)s )Wherpas; fretbdents and

here represents approxi mately. 0. 1% of the entiye hunman .
SRS i OO, WS PO edoloN (. B9 |t g ospective
s6RSOFDH AR EODE] EHR 168RRRb Rt afhdditid2B urdRde@SddRReH], 1979;
characterized by restriction analysis as well as with

SedwipecioRdp The spudine ohtheaheman geavstbr hgyionpagene cluster has been

orientations.,.There rowt h ho ne. gen
IPrERed B T 1R PP A A a1 cens SHRT T ROED gpithe long arm
of RSN cldbhokdiné NP aSHdMEs HPRG34 (GedrOeEdl., 298 HNTHRE DBIA sequence of
These genes 25 cluster éS' to 3': hGHN hCS-L,

6hESS Ap (hamtpivs thecqmynces ogivwmesnchorash senssie ¢talivg grons and four
ilﬁgogl\é\ﬂr %ngaréc'cgﬁgretr% WSt ﬁcgp'rg)ﬂﬁllate‘rii)'é bgf% '8? gbea%girg E)lﬁllnra]m chromosome

y intergeni regi o

11 e gitab isainitechos 6d aidilapBingbensyinis edsmidd dBersh epslt,i 1989 pand has
sequence _elenments of the Alu type (Chen et al., 1989,
begsepharesierizgd by, reajristgn eRelyds pp vedl af Withaigspest & the positions and

b nGALEH wridBRiGle the gene cluster map of the Growth
or

ne superframly. in 30 tandem which shows genes
(5" TheR' ardGdoNgrdvdh- horrh&@s AenésCHntdrsphs&d Byithl tlgee dchorionic
in the same transcriptional orientati.on and are
syBHARETEPURPIN BeRsSgali B Flisg P tignscaintignal sonigntation. These genes

PR TSP NSRRI MBS of o omon
superfamily show the same transcriptional direction and are separated by intergenic
regions of 6 to 13 kb in length which contain 48 interspersed middle repetitive sequence
elements of the Alu type (Chen et al., 1989, Seeburg, 1982). Among these three of them
are truncated. depicts the gene cluster map of the Growth hormone superfamily.in
tandem, which shows genes (5' to 3": hGH-N, hCS-L, hCS-A, hGH-V, hCS-B) aligned in
the same transcriptional orientation and are separated by intergenic regions of 6 to 13 kb

in length, which contain 48 interspersed middle repetitive sequence elements. The genes
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1 WO 2006/ 001027 PCT/ 1 N2004/ 000182 for hGH and hCS

are clustered together at band g22-q924 on chronobsone
wdaZgoeloto2t he prolactin gene is | ocated on chrBPODER20@/000182

6. Al five genes, including their imrediate flanking

regi ons, have been sequenced and are conserved '

t (91-99%. T I
for BCRLRAP HEsu 8% lRiched, FREURH DO ERREP IR cpfifipime 17, but the
proleite peedisi Beated of rohidreéspnteos. pAlivdeganes, riacedingkthéioimmediate

the analysis of its bhiolp and evol utio N ao
flagcme regigds, hapeisrgedwenced 1 ofe 8PSCTYEHHt 03@0&1%%&;
H rTheeltxurﬁ%m chr&x%%%&mal_%’%l\ﬁcﬁﬁﬁﬁe Ictub 553 %‘bf)ﬂéﬁﬁna’cely 66.5 kb and

exclusively in the pituitary, whereas the other four
wapergsenceh GSith enthr€S- 18, provGide W, fran@svak far the explysis o dis ielggy and

R gEancal e Bl v s tenag o SAE T . o
hGAN ‘gehit g{'ﬁ%ﬁﬁ%ﬁbe@%xél(?si@élr’in 1RO Bltuitd e whxtcad $he/ Bther four genes

st rucCt ur information allows a reconstruction of the

(h68jIor h€Seds hGHRVE MESTB) el expressed! anlyoin placenfal figgye, at levels

| ocus, ..froma, sin ancest ral . r e i,
RS 5B RS Lo UAE B e
a1 0N96H) PROSQBR e struchirdl itfoaniticH allowafnesomipetRmsdfahe major steps
_ al ysis of the sequences of the genes and
inj the maledudaitdvohition odtthe BEE locws, deoriar fagle Apcestsl gpydly bgrmone-

.of dupl.i cat | its i i

e Pl g bRt P GORAL AL Mool 7.
DEfrbftidSesot Yxpagidhat the nmechani smof gene

Dot vsHyFF a6 SPRFBEsetal B MmNt LB GERA AF o IFTENgS different
Th . '

o e Loy Aot BB AT Sl gBa s e

cligtet bedlved quitd aedehtly andgheinthewmiecanisai 96 genb alupheaipoxinvolved
of 20" how genes so sim/lar i. truegt.ura

hemelage s us BaeALeehangs hsavesy middiedpR WiVSFL‘%?%?‘gg 1thg 4 family.
DesD’iFfl@Segé?gué#i &hfif,e?l@ H%%hﬂﬂ%ﬁ&lbg%%sttm h&/NBSr 3F Banking and

expresse ecttvely in” two dif ent tissues under
caliifig esqmphde) bitodimergalin et 3'offankizey tegicas vatich raiggghe paradox of

" The hGH+ N %ene_li s in.,an .acti.ve chromatin
1l E‘u é

how rgedessP | SRR 11 1§ f)tp{allji ang, anlg%g Spayences, Sk QFI Ke 8ifferentially

| %:Efeq{ PREGenEE defiti®f 38 gBRdsedrb Mkpressed selectively in
' Pitaueldt gé)slﬁl erégs Eﬂ Ineaste é%fe of tgﬁe chorigni c 2 Y

5
tveo dififecani tisoies opden diffsregial hemndnal edndrop (Raslenetal., 1989). The hGH-N

trophabl asts. The fjrst step.in the R | .G 1 .
efidian o i Ramett FonoBRRihandh pfarE ubifh Mipsoribed only
il §SmBRBIYME icBlidbNénd ft6lior FGGRFRNaMh@ehshIt felie one of the chorionic

associ ation of factor(s) wth an intronic branch ‘

sqodtnmagintadrapin graenliss iddheplasensal tiophollastyi st ance to the
3'siejnctionRNh ' 1 QL Res e o
choi @he glfsttsﬁig 1 E)lfel X exss:f) 1gfn% éoréac%g@ tfe?%’ géé%%ﬁt%ntggﬁe Zf Eﬁltl%eesﬁe and

119 $REpim@nseRba ncssmedhiapby chagssasidtiom of Hactsfgcwah an intronic
case of alternative processi n%. This is in ﬁgr eenent .

braincln poive sp sempdy defermiaed Rtk distencrelonhi SpRiceguRGign. Thus it

Ol L oRfibE il U YR%ee! ite 302 el AL th jn th al
sRRisepap L UR RN e Bl it Ra ebiftRriaR iy n the sener
nitchefigatdfVelichg and in the special case of dlternative processing. This is in
agreement with the observation that alternative RNA processing more often involves the

use of 'an alternative acceptor site (as it occurs with hGH mRNA) than of an alternative
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type dependent splice variant and it's stability
waledosoem2t he | ocus of the transcript. GH PL gREIEIN2004/000182

transcription is controlled in an organ-specific

manner duri ng human ontogenesis: G+V, PL-A PL-B and

PL-L, ge retra criptionall ctive lI. t h
coppaient B t4bape AepBacp ooy iy s SE iRy agtingt fieocus of the
traﬂgcgg;ttary deri ved hG+ N becones the predom nant

crine-active GH (Sel by et al., 1984). In contrast

to W@HDPN, gept drmmtrigition sk M)nt@llsﬁ} nithas  zgan-eneeifisgmepeer during

b B G LUPE B QAR BRSSO s

théjﬁbé@érﬁ@ g@d’&bu@r@ e8P knhereag bler Bifth p¢ﬂ1&&iy-deﬂeedl B8GHeN becomes
Cooke et al., 1988). Anopbng the grgst ati onal

the girgdseminiateendogrineapibise SH KEHDY @nel- apl%&‘%n | copast di§eRGH-N,
pl?ﬁga{féﬁgldg is sgll"?tggs&%ge&ér% gtgg st I?r%érktﬁésect) alglﬁflﬁf H%rhdrﬁlg pregnancy .
in gy sy&lby’@oth@ihﬂblﬁﬁ btuts fagetjone @mg‘rowtt(, Seﬁjmmgent hﬁﬂ% metabohsm are

IR i T AT -

O%%ﬁrelns’ eﬁG%F@ &H%lgéba]c ]i{/cheo HCQ&?GJEQ—L%’QW%I%%U%B’ hGH-V

Lytras et
seédetion 1&510119(%6(1 b hucak¢, enuggdsiivg | aymetabobie key rofeNAs this hormone
omtting or jncludin

t he, G+ V . 4
U(rlggt@?@gglggl( ee@ulgetwg@ | Fatélgeg 8"? ?é?i) S')lgﬁ (R Qi e%f}o{apw e placental
G%@ngﬁ\gég e@Storh GRUPE JAGnd PL- ?'g‘ax’i@r(%@@"’/@tﬁ(ﬁzoﬁnl 1- 4.2%

or presumably nenbrane-associ at ed
end3@e &d)- Vpgeneepxrmducts (Cbwe el ,al 989; Madrod Seat o 8L Herigay et al.,
alternatively termed placental hGH, a somatagen, 20 is
1%é)-ectabl e in the serum of pregnant woman and becones

t he pyedRBINAANTY PRICHENHRNAY, o‘hﬁﬁlntgfbrﬁﬁblﬁdlhg’fﬁﬁﬁoﬁm of the GH-V
gestation (Hennen et al., 1985; Cooke et al., 1988

geﬁhl(ﬁntargﬁswnﬁt blonl., A998)h etepsapiressedt by the eEneytigiopiiob Sultmg in
o e BTTORE 157 R CITRY hobE  BERE OB 5 o procins

(d&ﬁe RALL ero8g]). BREMEAMGHS/ hiamirety tetied pRSerithiehGH, a somatagen
platformfor this novel invention, 25 Bot

lsmetegtabbrlyl-th@ mum efcepanant Wewmpy aad BRcoma %ngﬁ@glaa? tprum hGH
b}(Mrﬂ?% ﬁgf&j \Huinﬁ Sof Igggtg@lo%f gfférﬁl%ﬁse?teﬂ MRIR4r & 3K Rt Of1€11988). This

secretion signdling’ sequence

inféthfakioh %a@ﬁﬂp&lhﬁtoetdke NnbVed cDAA plalis from @re 1scrfotrhl éhGH—V) to the
soluble fractions of E. coli respectively HSI ung e

other (hGHAE). @Mfgsasierge. smy_[]ggby a%r £ arpstggtl% llZ}Tg&7 apt pattern
be@\’Nan £l t\%o wer ?ﬁ 1&g Pfaﬁfo}ﬁn ov%pi%&ntwtﬂg_" V cDNA

4és Aol ecu ODaIton 30 protein
( Uci Bathetheddituitak® Anid pﬂ-kmantal é&nwld groWQQBorrncgmmareeprodmed in the

1988 and 1993; Frankenne et 1990 reas he
fogmocv/ﬁmow@ﬁ%méw% Giprateify wifp Rttt 4B sterAoT g sepuence
W?R: {mx‘f@ht%ﬁtm‘)fthezé g@asrﬁﬁl bPNnafd kSlubRedabifns of E. coli,

prtuit rtism pediatric chronic
1ers@¢ballvelfya(Hsung ¢tMikNDB@ @hianglet al. 1 9987; Merdiatipt, alld9TP; Gray et al,
188%4211{21 J oly et al. 1558) EGH-V cDNA encodes a molecular weight of 20,000 Dalton
protein (Ucida et al., 1997; Honjo et al., 1996; Igout et al., 1988 and 1993; Frankenne et
al,, 1990) whereas, the growth hormone is made up of 191 amino acids and has a
molecular weight of 21,500 Dalton and is used for treatment of pituitary dwarfism,

pediatric chronic renal failure (Mukhija et al., 1995; Grandi, 1991). hGH has recently
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WO 2006/ 001027 PCT/ 1 N2004/ 000182 been found to have
remar kabl e activities such as inmmune pronoting
wW@eacwotog7 or |ipolysis stinmulating activity, BST/¥We004/000182
as growm h pronoting activity. Broader applications are
greatly expected in the future. Alternative splicing

bea% #}é{ﬁat’cg @5@%%1{%&@3@6@%@&”303 L on B{o?gg %twﬂ:y or lipolysis
stif N Oa@titd] as WEBAY &£ thdgrohhﬁm@&éu&/ﬂ [Blﬂ);fd@l‘ rmpplicatidns are
a somat otropi n variant D form), which has 15

greaiyorpeded bt the fiftniem exon I [ of hGH N gene transcri pt
(Singh et. al I3 ¢
ol 1 &PNeLatie sphc %C IAf ntldé‘ ?Ilelg gfe%l? zé])%xscrﬁ%gﬁgﬁcl;ﬁuct generates

thNr’fﬁNAF’S?J’e&%@thac mépascn@enyu (DeBIbtde}t abx19813 efiardedhd hGH&22 kD form)
MRNAs, with the exception of _t

aolt SR YU (60 BPERTToRGReh 19 15108 Gerisarorefon I of

éﬁin g%n&?ﬁ?' F}ﬁﬁﬁo tyﬁglﬁb\%‘i ?g%&){shé;}pﬁ ?Pgrwalglb Ysud® Qlternative

spliink dsl egpolted Cori (i hﬁ?§ gergrRiNAs dbpn@n‘c e@,onT@émhagﬂyVmsts for all the

ene, which is 05| n A.and
m witB{he SPUOR g Shﬁé]g% ]S (genq.j]i wAaéc ?Wscﬁ-flﬁfﬁr% exon IIT
Stl%gﬁllrél ons conpared to hG+ N (Seeburg, 1982), while hCH

differs fromhCS in 28 residues. The hCS-L DNA | .
sequﬁh cfive enRIsAedspacifio |pntypn1uttct§7§|qfnapmox1m¢éelg 200 amino acids in

leggt laPPWﬁfé‘st% p\a E%‘ggl‘gai [216%%1 = fulnétgqnsgscglérq Al S%ﬁl%@%@e{ i thGH-V
gl Whid it Bbs?h&?:ﬁ' betRBen fiRUBCS 1A @nd CB- ger%,n endddys mopolypeptide
yield a stable RNA or protein %ooduc

d1|ﬁf¢png Hieetni @Hi ihd$ pospliensetompageds hGBrNngei@r&ni HP)awhie hGH

Iei?%tﬂ ]61 trggigﬁ%so%% %ﬁggﬁlbﬁtl\gg %O%n%}gygﬁ%ﬁ %%)ﬁl?lt fhutation in

th@@l ¥Hephdud @plicdddnor b e beoae intbnHittyet al.t 198ﬁ§3|-duggestmg that
Spatial distribution of transcript f these fiv
spiismgsmighg ot pecur @guhl&p@gtlgq Thve. thekS-Ffgene may not yield a stable

RNGEDR B b ofbtsch L7 RER R pigh Al 3t YGRS Eflino acid

ure o l'ocus,
reSRIABE A gReclobdly rél@gﬂdl BC® rapd edomradmd 8 sirem]ndf t6h13381dues with no
i ndi vi dual genes coul d be ? onsi bl e for

hobeleeye® ©fhes Rl¥prpEes, coint 13 nsCaYFnSSe HENY prvié‘g% hGHL. Spatial
dlg}lsnb&g grye ttllaﬁsc?ggo& ﬁﬁ@@eﬁv\és effblsf %kﬁnf)é abpmed g BN¥Alevel of

18s%co €s o severa structural |l y secl uded
trh@@Hphicn, lor Basedfdﬁrbotlt popitiat ryflacsedyalthe dgomla,tgn structure of the hGH

e h sl S5 e ok 00, 695 0, o
T?SE sg[ﬁgtfcgrq he 5?&%\93‘3 tsG@-dpReific Pafems 8f %Sne expleséles. al ong

Fuctur ene and ‘transcri bes tThe encoded
Eulthpionatcodun wdgh V5. hﬁfjhehmmfn 30 several other

o 6 Be RN Aert SeB GAIDHarCo e gt Sy sShgBF pe i fe. for
%ta% Jvém @J; kne ﬁlﬂqeﬁg%ﬁ QebiBMSHesdaEs obblb%hdﬁigeﬁane amedenzyme

NA nmessage is then translated at th
Rl\wopoilymrasns”t eeofmes aetofated; bings in thecrparol gﬂgl(@a@hlled ‘promoter’),

%QE%P (!)q?g} géFng LrH'a %e&can tra{’r\lllgcer{bes ttlrl]eeer}coa&is {n%frr&'ﬁoﬁfwﬂl the help of

several other functional accessories, into a rough draft of spliced pre-messenger
ribonucleic acid (pre-mRNA) and then into its finally processed messenger ribonucleic
acid (mRNA). This mRNA message is then translated at the ribosomes in the form of

triplet codes for each translatable amino acid, where the translation of a protein begins
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WD 2006/ 001027 PCT/ | N2004/ 000182 with the start

signal (nost commonly ATG and proceeds until the stop
wae@aab102]{ cormonly TAA, TAG TGA). As nenti onePCHIN2@L/000182

the genetic code within DNA is defi ned by am no aci ds,

vvhrch I's specified by atrlplet or "codon" (three :

cent, nucl eotides fromA
b T g qiorE oL aTe) andshrosBe i YL RE stop. signal
(C@ﬁﬁbﬁlynr&gnrng TayA)ed. |n accordance with the genetr c
- code preference of using the third amno acid f

SpEcAa‘ inentienedrabose. the \asnstisscateoRiipldN Ay ipteda eg%a amino acids,
L h
iR o A 25k oy SRR Syl 0490 . . O

wigtre tmdcﬁﬁrd u;aalgetlcaenﬂ)r eﬁﬂemeerfmyammo talied in amglqamre&nc;m teawaried. In
been clearly shown in Ausubel (1987)

acq@ydgpeeaile therasnplie srienipicEBLs P%E ysipg ﬂrfs%é aarm%ﬁrlﬂ of & specific
antfib 45id3Afled Qﬁbﬁ%f)foﬁgﬂ/?f&)éngfeul@&?&% QFiéh d@fﬁﬁ@ Ghe ‘de%_eneracy of

organi sns 1 n Ausu et al., 1987)
colowwisegtg embng neenidos Srganidae psT abte é)cpP@‘gglt@gp of cadon usage and

frdaeRste e r%ﬁrgeﬁ{ Bé'cfug{@ﬁ A aég)g;en a;ﬁ%r?}é(}w oug@lf%gélem %,21.(1987) Here,
wé H%%gwﬂ"tﬁ@{/ﬂra%hﬁyﬁﬁ h@ig@b% afiind 4t8dsN theY Bleqlidhcy of occurrence

i nprove the yield of any foreign protein expression.
an@ng @galiyss o tablechl(ﬁerub@l R4 tbali, 4250 This dnpwiedse tfemendousb’

hose regi ons e se tha
helRss ‘?Xﬂl%s}%‘o?to 2 PEp 8‘%?%8@‘?}58 eXpt 68 te?ogng U%\essyg {efl tn recombinant
te@ Ry 20 eRf nibldotidee B4E Be ichadyeli-WNitde qhie fdsetand t]nd: DNA level to
al | el"és codon usa& to cone up with a expression clone
R

1m10ﬂ1®\@l"|th@aﬁelde0f)ﬁnjg {ghhBIOeIR rrxpeﬁi%s@% gnatysi oL hamere hGH
1df:1ﬁ§tng{}on %gé trgg %sr %?nthé rg%q{lénlég ttﬁﬁt %8!513 cysgf’b?}tr 'Tesu (ljt in poor

riate co
hdﬂé@ﬁ)@ousz&p-féb%loﬁoﬁm gike aﬁ.ﬁ@ﬂﬂ@%&ﬁ’ diffelteheeshurfEGH@rT euduence and its

216 GoRon HEAZER AORRATTTEN, r TE B e u M RaC e o ereat help i
x?nﬁésgm nedn %ifov%ﬁﬁhﬁﬂg My 8oudb gan1§%§ %ke@om"i‘r}}eﬁé%nmgéct CHO,

quen of a one shows
ett. hﬁytmbd'iﬁylwwah|a§pnopheuercumreubagg/ four int er ven| ng
sequences. Si map 0 t hat one.of the
i nt ebiee ﬁ?lﬁﬁl%f‘eé%‘ﬁﬁ%es %ﬁ ég ap; §rp W fprmency Bfecl}%)e gene and the

pcﬁs@_@s of 4Re Tﬁﬁﬁ %? L d Gt @eSRGHC hﬁﬁ\maﬁhﬂﬁay $hed §r§kﬁi’eﬂée€ has been

pepti des o rent sizes, which are found in
deﬂmmﬁd by DeNoko iFeM eCa}rrpH:‘r&ls @mnmhnsﬂqgéﬂueseqma@e wm; that of a
on o

|
EITHRINCE TR T e R
m ﬁ%ﬁgxgg ﬁthaﬁ%%ﬁ%ﬁnf&@nﬁfg ﬁgué}&eph@sgwd)@&mm 3' splice sites.

rw se unrel ated peptide hornones. Mechanisns, -
Thdse allteenteasilicngRdheays ginaptaheHepentidas of diffarenifizeg, Which are

he. f d
foyAg i perBRAL Gty CarpRPhBEeeiEsaish s shaif oo o pra

with8 siRfidBbeidn o§tHe$rhg9'fa suBhiSt ¥ERé ﬁﬂmﬁl@ glﬂ@%@teﬁl hérmldnk€&teyeals an
to generate the NA for one snaller h pepti de

viaxpededteglaneflhowslegyi etwesnthesepithanvisg rm@é,ate%@tlde hormones.

52?%&1 gﬁ ofnd hﬁggtﬁlaﬁwﬁum b o gmggrgre%\gﬂﬁ/ Inﬁﬁﬁ‘éa?é%i in the

generation of protein diversity. Splicing at one alternative 3' site located 45 bp
downstream from the normal 3' site of intervening sequence B is likely to generate the
mRNA for one smaller hGH peptide found at low levels in normal pituitaries. The

position of the 5' end of the mature mRNA was located using S1 mapping. S1 nuclease
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WO 2006/ 001027 PCT/ 1 N2004/ 000182 anal ysi s provi des
evidence for the existence of nmultiple RNAs. hGH gene

woraybeom2yood systemto approach some unsol veRCT/IN2004/000182
questions about the accuracy of RNA splicing and the
regul ation of spli ce site selection in alternative

at.hways, The si S&
oo e s SHSRE S TP ATAL ROk oo s
sy@BRIte%pprahed 3onR Laﬁohzréd qp&stioaanbdut €e dcberady oERNAcpliting and the
mat ur e TRNA. Conserved sequences are al so

regiialiogersé sBiee tife sgleqiehce AREPEIYoIPFAaYS 1Bedeny sequance
Tﬁﬁgég '\@buggy Phe § V%gjeg in ihiGfisn | 'of tr%#cﬁ iGH) 19ff0Lﬁﬂ S@mately

rans regi ons o NA's of
25ap8l upbth@nD EoaT es® andr el the eniatmiepmal\ém tﬁ]mSBrV@ﬁ stemeences are also
uman gl ycoprotei n hornone
fo13Rd HAGCRN B (b FEUERTer R ol 873 g é@%w&‘iﬁ@? Surprisingly,

kLY § LY égr(l %gg@@bﬁgg i t1HeP5 R Qate ORI Qls oPIRE BFAVAN of hGH and

ononi € proposed that influence of the RNA
thé Qﬁlﬁhﬂd&éyur@ﬂaﬂadtalpm-mbusﬂt ofdhe hhmag rglyc@@r@mnd@nnone Our work

fugtgérgélt'qlg glg gﬁggxag {?heoﬁgﬁ%{tqqhgricgéﬁg aé/cornlgésrg ﬁ’gﬁ&u{ec@f chimeric
998y (1]—/*& ﬁr&gloho SBﬁ‘&hék (RSP YA bipRsdd Bt mﬂileﬁcd: o€ glhe RNA

Secon ucture in the regions-of the
seabiidary) sttucmafe spllsts @mge spicesitesf sequ:@om@q: }E,qsesggwg dhat Igi‘*‘,quA‘ena’cly used

R e

lﬁ@ﬂi‘éﬁ&? ehedd it R coINdetE1R1aBy bteuctuban slictelions oF Ithﬁcaltmmtwb yplicing
oopl ng out the 22K and 20K splice sites and_ b

siteighe BEHgeo mIRRIAL adgrag haiFRip SEEGERHS Wa@aaﬁgrbg’)ﬁt fhea and the
@[ﬁ %%E%Jitc% e$1%51 ?Q}ie%fgg She WRAHA. Jo%o%éauérﬁ@ drup sgﬁ’éé 91%‘6 a].the stable

cceptor many intr

stﬁféﬁHUtW 1098/ Je SheZDIE afidh Q@K s@hw’«;ltescandé)@'rmwdfenng |V\Oﬂil the lariat
bet ween coordi nates -60 an

fosmam epdieodo e SoPBe SPRPS e Al SHOUEGRS gpRPlice a the

nt aff ec Lng accept or splice site recognition and
al|? ﬁleaf:%elpmltslﬁton (Leoconte et al., 1987). S| map

anal y$ infan@f intromeg nheicbhptieer )seﬁhl@escbmel shownt hewell- conserveg region
exi stence of at | east f

b@nwiegm saeidig sy ¥fh adt @rln ?mvrg éBtS‘Elﬁg Gg‘%af’%%e Sitg, T, box has an
la}@ Brisas

B, AT S O oo ipion s oo

(Eédaqmw ety alof 19870, eS hatippéngs phalysingf Whingh roitary BNA caefirms the

et@g‘;@gce «!pi?ﬁ% dealsg@ﬁ{ %’Hng h%?ifél\?)g%@lglhgt?@frorp aitel%a{}%_hcceptor sites

ay’ﬂigé Ei%%%bﬁﬁéﬂ bh %@gﬁﬁﬁ%ﬁ_fraﬁ&hb@ CINGINES @a@tdo(ﬁe o‘h 8, hGH gene

wever, box was not found in
séduieneantoCexgphain mlmshughafmqmem ofhaltepoitivalspbieingtvhieh egnur egly at this

lcgcl(g'égg ngtgqr)%ﬁg &glgr]i rz)gsg %g g{%ﬁgﬁ %eﬁg e@x&é'ee&%efu?q td*laltG‘abox in the
?%Qﬁ &Hg?ﬂréhgn tihen "thd Becepd@Xspitd ditee(ibfrorend E]‘ ahd d))‘ IHGWever the

snRNA mi ght play a role in branch

.@éﬂTe}i-t haxnwes ngip%)@nd i Agfrap i @1@1 wstregm HonRpRe %ng@twe splice

I Gener at | th
B R SRR 3 P L gt veve
r%l&@k@l@tl@lﬁ?g RETOITYZP0MX0RQLUBR 5'-end of the first loop of U2 snRNA might
play a role in branch point selection of specifying splice sites by RNA-RNA, base

pairing. Generation of protein diversity in hGH possibly implicates that it is due to their
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di fferences in RNA secondary structure as well as

codon usage have different levels of expressionin a
w@e@booroed host. Construction of chinmera and i PALEN20044000182

rational e The construction of reconbi nant vector to be

used in cloning conprises the 5 construction of

AifPRSeS S BOUA PN Bt BEH PR WPeg I B5Y ttent lovels of
ex%ggfﬁ?l (ﬁ{efefr#éa%gstat its 5' tenninal to a sequence
or

a fusion tag peptide sequence and a
Cd?isﬁh&ﬁﬁﬁoﬁ&l&mvagmzswztlestriﬁhmtmbkﬂ d pI asmid thus are

made_het er ol ogous,. b Lpe o0NShikH lompri
whi é@heh%%“%‘&g’nl ok élcﬁg’t% Ieag | ca | onﬁl ﬂg‘f’ﬁ‘g cale the
co?%ni’(\ﬁbh AShyuRid! FRERIdS CRhRitiAg rtl@@ anéleytﬁ&r sequamcwmchoceodes for
construction of chinmera wth the gene of inte hich
mattnrer];ﬁotmboﬁmtﬂlest @cghrmﬂit@@yh@ﬁchsﬂ at s> tginupg tafa Sequence whic
"3 5188 plasmid
cogg{) é s1816 bg ?esqu ec%eagl I%R&tg%wé cqghﬁ%%%g&:o THY @19 plasmi
thuéjﬁfeofhaﬂ@ ﬂh%‘[e?(ﬂo@cﬁisﬂﬁ}l ﬁﬁkmlgm&mi:ﬁﬂehc ZIENAnmnalruat(mhlch has made its
affinity chronmatogra h/AC i.S nost vmdel%l{ Concent of
potentiahapplisation il $qa@a%ﬁ whll g8 IpdeisRpeHS AR THY é(F?Fé oneep

colng?%rtlﬁ)glr I ﬁlrgéral_xuuﬁl El%g &l J’fhﬁ?e?éﬁ P recombRiant RCRENYEy facilitates

rotern ovvs sel ective absorption of the
yiERIGARbRAHON @Mtﬂe amtharpulruﬁmtbm steymsd Snesesd rates i botly gepecissdepend
Ni 2+, Coe+, Zn2+, Cue+, and Fe2+. These techni ques
Orpihé\szh@lé‘e§§Ih@cft1$19lépiﬂﬁlrdie§?18°at?@on of the target protein

( M“ %@ih%d ﬂ{e.ta& 9B af §gl LP(F; cﬁ?on?eltegraﬂl'g'g aMA%)l@ hidsb8Agely used

asic amno resi s conpri sing of tidine qr
tebMﬁtpﬁEﬁfdﬁ fpurifitgion O‘fareajrhlmmmttph@emﬁ vErginessing ©f BHs-jg @i the amino

ffect I 2 | ect
oqequéth \%m{rr% gﬂqo;;pélp aﬁo%%ﬁeiefc‘%e 56 %ﬂlrgtgont r}d(hgpeg%)fg%% ahpgrotem on
1n%fr10 TG Gletd! 1%59 dukh FHS'NfZJ' scétt! eZﬁ’SL \®Fft, ad Feﬁ’ | Ehese tecthIues

e I'h an inddstrial background Keep| a eas
p@vﬁt&\&@e‘uﬁe peifietign of thertenght proteim Qyigkhiip et@ﬁé?%ﬂ? S% et a? 1998;

T AR I R S

Affgmerahmgg %l?é:ﬁnbéhtfoh% BBiwBREeA FRBSTaUCt | on wher e

pressed heterol ogous protein, is 25 eas cl eaved
of f szamllt‘ﬂne selegtiari ik APRication: 1t BIAHS ¢ bﬁ% CtePrsfet aids the

pgrcé);l ugg%g ‘ﬂ‘ﬁf Q'S)ez; te'prilo?fscélgta%r ﬁ'@' Ray fégget Ek%le in an industrial

occurring is Isol ated
&?51 &L@ldof(ee;hﬁ a@frcﬁtbatsbtcyeaoiigeosﬂ‘at(egr diploinbirt, dadioni &iu@ctor Xa, serine
e

pionciiss Lmneal'?l?qgwmg@%% Fight Siearns 6581 € [SPPY BB gR OST-29) s
nd L RIUE q"[5 i, gf\ J:lﬁl%ﬁra {:%r}sﬁ'ﬁmﬂﬁciﬂq%erepé@‘ij@sgéd fterologous protein is

€ process cost
eﬁélfﬁsltewe@ oﬁ@rdmh@rtag efther| @nilregeafimhGH Gwiside the eodumn and the

st Bisine B6 SEpiSr e e o G Ratoipisd Ghoice of
R AL R B0 U s o
iRdustieg QsiRparankitioNéwer7 st 20(6Li0CADR7aRCTIdNAE0 s/ 106D 26 3he final
product of interest, thus making the whole process cost effective.

History of cloning of hGH

Human' growth hormone (hGH) is secreted in the human pituitary. In its mature

form it consists of 191 amino acids, has a molecular weight of about 21,500 and thus is

more than three times as large as insulin. Until the advent of recombinant DNA



10

15

20

25

30

technol ogy, hGH coul d be obtained only be |aborious

extraction froma limted source i.e., the pituitary
w@b@adsioof hunan cadavers. The consequent scarBCT/IN2004/000182
the substance has Ilimted its application to

treatnment of hypopituitary dwarfismeven though it has

teaﬁlroﬂosgy &@‘E]gao\ﬁ%iﬂe Oﬁ’gﬂlf?%i;@ﬁt Io\rl)ﬁga/ﬂforrbotuge gac%on?@m‘l aoflmlted source

i.4dithé Fﬁﬁtﬁ?gldhtw obhegs davdisl memd@erqhemcsamuy bﬂthfeaulbstance has
availabl e estimates are that the anount of

linaijed lt&@pehcratl@mt@ iteegieent oF Aypepitmtarof g iss %@N@O%&?oﬁthas been
500/ t
G P g A SOt b, ooy, v

kdiging edjtfifuse dadtiic bikéing hed @sielﬂattm@elsofn faetc,‘ avdilabbendstibistes are that
t echnol og% for cloning uctl on

the gerqupt @RPGHL A lblec G, Sopyo e B ORI & s aout 50% of the
e riQl :Qadbte fi

B0k 8RNIt e o

Hbmﬁt it 1§refcpatred to teks thdoaxbnanmgowﬁ rachaobiteGHDON tdsbnology for cloning

ol 5 prighishon SEREEE™ P TIGUISH B Zabd Aruipial host for

cotrﬁo}ﬂé’)E he%%@dﬁtohs‘ bB@Péﬁ)tﬁi‘é@{sfﬂWMskbﬁslﬁﬂ e icoriafhdst. Fifst it has
éfflective (for exanple, U S. Pat No.

bet84Rp 88 Mat hitiBHcax e produckd by nemrnbme@telmt el spegifically E. coliin

g?oﬁgqléﬁﬁﬁes] %/Elfg Vg%g(il %8 g{i?cgﬁ 3 o, eta(‘g) ﬁwe%g&ltg cﬂ%ar%srgr ind the other

cof@ftionk €At W/RIOR itE Efedlig %fd.ﬂ %ﬂﬁﬁp‘lﬁel Ug. PacNer 4321Qm12) th}S expressed
for hGH expression in E (also.in Bacjllu

bypthsuntoeass @£)U 356311%832 Ead%tﬂ a pgféhlét arhdeh C%E%Htﬁdrifahtherapeutlc
aprpf_latbong Eg%p ¥\§ r%l%ﬁ %%8C§ﬁ|£a§g}1€§%€{r9 %oﬂggeﬁépatlﬁi vleétord Q%tmcts for

h@Hgﬂxléfe@ﬁbﬁ)ﬁre En colE(alSZ)Orlnl Bdcdhishwad mstdsniraa)Se fthSEt coﬁ generated
expr essi n% 0 Attenpts have ggen made i.n makin
regaiBbigantc 4% hag tb§ew Wil epesetet By ribgupaticnt s 1EId8ﬁ%ﬁ‘P give any
ntruﬁur‘fog%hfcqjeaétﬁﬁ §1nk& seﬁ(cﬁr e@g&gﬂot@irbf Eek?l & the most sultable host
col'l host s m a as at
folre)qﬁtesmtg BGHr essed proteins secondary structure

| Suopermsoni et e HaayBSR8 P Er RAts Snblsit repuator
elgﬁ(lgﬁt@ 3G @9nttcﬁ fthe ﬁ%&%ﬁéx resiibl B Pieldsr dfxgréss@ﬁ in E’Ckélﬁh&“ﬂ system as
in the periplasmc space or as secretory
wpll at et tha/\lelvelhof @(pmssedolbrotems f{aeblhda(ws@ctmﬁomatlon durmg cloning
47554 The s on of .22 kD hGH,i
s (LR RL 5 e 0881 1L REe SR FEFoRCRtot RAH Hos bre pigpessed for
eﬁﬁn_}g@ %@nﬂ% (61 3% 1ﬁ$1u§15n b%&ﬁ@ in2thé p%ﬁﬂlasrﬁicsspaeétorl\i@ secretory

periplasmrefers to a space between t
“prioteie whmnfb Dah@“ therdelk (165 oet &fo. Aerf6ahe of

g: gmfﬁ% g%{rq':t@ tgf;%% Iglﬁ hg}ﬁ Ctg#lg CB%?E?'SH}S P%Fe o gﬁs been reported the

sdeRitfodtl & Y 18D HUEMAGrEL GHRANCEOFSS 1903 alg. fP@f N@SEFBMBW) The
penetration and upon passing the inner nenbrane the’

pergdasan mfyrSStOgtn épaqesb@é\l‘/@@v@é 15her. MyRbrane Gidi the jogtar jagmbrane of
r oces P“f/ bgc éﬁa ncilig; rgqfé uéor%g hg g\g&erﬁ gllggg?@gnb%ﬁtgeﬁg a% élsecursoréprotem

069@1391@6‘1 Q@ﬁﬁ&qﬁ’éﬁ% |1M9&4s£§3@618&embﬁm@rﬁeﬁdtraiwnfajd upon passing
(list has given bel ow) which have enged to our
thetipngr aagmbgAng, g secretory signal 1s cleaved off. The protein 1s t en processed into

the matured protein by losing its secretory signal. There are several cloning patents
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cloning unique to our |aboratory. Recently, it has
becone possi ble to produce the human growth hornone
wo paocacwkt ul ar, extracellularly or in the periptCEIN20B4000182
means of reconbi nant DNA 5 technol ogy in which a gene
of hGHis expressed in a mcroorganismas a host (U S.

readtg oGt rel e itoRaP i e ibgh (P AP s Bey of RGH

Cl&ﬁﬁy{]ﬁaué & oispheryract or - Xa, Enter ok| nase, Renin,
or Specific chemcals like CNBr, was also_ another ar
whi cRecehids ueéws Ibserae mq@@hlmrrgowé Hhst bld@ahcﬂowgi ormone
ed f er S Ghi t 1
iniciiilefs ERRRNEEHONG dhnpiaptihn Php BBy R8ddmhant DNA
te&ﬁﬁ%g@fﬂﬁ &ﬂﬂéh @1gedd of h@Hrik fexpxaisedxmn afmitiverganisal apa bowi(0.S. Pat
by neans of propri ate chro t ographi ¢ techni ques
N¢ r5c94173%%t476$4f{)5hé6‘§’(§§9 35136@(@19@ ‘The inmpurity profile of

puri fl e B@#a Y Gb 48 g{;d&fﬁ%ﬁ?ﬁ Relth PRicub @nERRLCRr GkarhPle Factor

si tu"post ns ation ication. There isn't a
Xpr Egerokinass Renimp e spevifi ehdnmvamiike CNBs cwa@Sié&@ dvethsi area which

1%%{? 218%1@, glfﬁlpre gfl;nga%ﬁp gnﬁﬁ-gt prl:a’go rg t%«% 1?s'_%1|118er1c protein
pard! oysﬁﬁﬁ’ig?éz xtbRedP L RBhina] Paftd "ﬁnéméinﬁ@l@s ats RaSM e aﬁ?ﬂmn and

a synthetic Ritiman grow h pronoting substances an
purificatieh aif eitle tiotal pmmmhbemsmﬂegf apifroptiaie pheagagpgraphic techmques

t It deal {
e Thehes soan A0e 1oRR T ARRE e sk pyged ROFE R Qe depend
oﬁﬂfe cﬂgféebmﬁszfatf poRH iRkt mediauRion. OXi dat i on and.
ks about 20 their position, Present i nventl on

r el alkete i m)pnor arhpy elagshtoghe pvewlien disclatsd heyein., CT}&,;p:ilféungs of

thgrp@@%o B 9 46{; %’&ﬁ'ﬁﬁgé’%‘ r%l 2&2}1{&98 Bé%su‘?rﬁﬂ#%‘a%elow.

si m tafd, hyuvs385383demlefpawnt Hlaiiisod ﬁieﬂxod%@ﬂdkﬁﬁﬁ@ 4 satitetis human
a met hod of obtaini ng cDNA encodi ng a desjred
4

gotth pepmiotiag sahaamqw oindels mtotﬁleﬁ@d JRentyendsREY Pie present
bt t h
1@%@‘&}}3 3 Svi el OPO %%pt%’ig tf' ﬂ&s each Vﬁ%vh%s h%glaﬁed(l}H has 191

esn't I's taug
afnlf RS ﬁ%adh@é/ giatihesducticd 66 &l plihydt i gmupshexldam]ermdealks about

of am no acids as are present. on h
(heiranosi 030 Rreaanb ARYRRLIOR 18 RIRTE0) 9,80 cb{abpaRFe o B i< BCH by
E)Plglggé cﬂN&oYJ%l y\%ér JUIN R ﬁuél@&uféo&’&]lu%ﬂceognéoﬁﬁxg variant of

Pifentisn esent Invention is' related
himes yedlactin. The ofiGsirhilaity fsGHdedls wBD pti4i670393 cl a| rrs

IR O RN TR —
a}Q@ &l %ﬁ/%sg fg’ ﬁéﬁfl{) énBMﬁ@bN@[‘to‘ shidif kit @Aomli®sections and uses COS

pr o ducti a novel technique wherein a
celbRerps. Diereforae daesnét teachlvdiat sdalight by theepresans inventigs.
US5849535 c] ai s a_variant of. hGH % t her ef

doos MLOBBLACCIFES 105 RO 87 02 1o R KESOR O G-V and
dBESSERhcH %@Elo‘ﬁ% mzj&%s@'(ﬁ QsoForak-AErivednatifed drafovel walk

produ0|ng t he n grow
which is the novelty of the present 1nvent10n Present invention is related to production

of hGH from hGH-NV.

US4670393 claims the replicable clone vehicle comprising an inserted DNA
sequence and enlists the sequence of amino acids whereas the present invention is related
to production of hGH by a novel technique wherein a concept of chimera is exploited for

the first tihe. US5849535 claims a variant of hGH and therefore it doesn’t teach the
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hor none vari ants by reconbi nant DNA techni que from

W |l d-type hGH which nmainly focuses on the hGHV but
wmedaocomothe pituitary derived hGH N unli ke theP@r/aeent/000182

i nvention. GB2055382A teaches use of pituitary

hormonal fragnments in synt hesis. of 5 hGH It teaches

prt?sgang gn(veﬂ%_lf @ﬁg%b{g lﬂl Sg% g%@gog.s%ﬁtpg(s&‘%ﬁ}%p%tﬂm growth

ho#h@8§ ivedity beli r%(f:cﬁﬁlﬁﬁhntf ]DNIZKI wkchiigng frofn eilidrepa hGiH twhich mainly

i sonmers, which is the present invention. li ta
fogsigt torc fsn G- Vebitcnet Bhdhe IitAY dertedr RGHN; @ﬁskﬁr@e present
r 9 c t f
oL, Mg RRACHALR) By TR RO, BB o s o
h(BIFIoH uéachaentormﬁmm ndthellgreeseningiand syithetic phatibss toi geh h&H using

NN T N T .
isGhb é%ﬁf@h is ﬁ‘f@g?égﬂtqgvéﬂﬁ%ﬁ 15 %ll@é"'ﬁ)%uﬁclbﬁﬁﬁ REBIYR 4@ cloning vectors

produce the heterol ogous pol ypeptides 1 n bacterial
whxehlamdiﬁfmenUSSO47333 teaches a nmethod to produce

e aVrdkans beh e B oliar PO ROPEl PGB’ abd, which

arh&ﬁﬁ@ toqéé%re‘t@?%rd)dhc@l@n ok Ehddt, rekdiy @iViechBéh d&alontlla method of
and t he host “cCel used is not Bacillus and the

priodveion; waichde r\wélpn thescedl; welriaside theaypllspiythgretore is fundamentally

oL 003 B LAy EGERAOL S

m%bfeﬁapmﬁﬂasshﬁ Usf5061183 32@hdhes aerathalegpeodiee tnﬁtumilylmmhﬂrmg hGH
occurrin which is free of other, protein
ma@%&éusaqegdh fore 1% QiRRrany @S & PERHBHEY SGORADG technigge used in
R e R R N, B8R0 R RISy AR wnd e invenive
cd@elmbdif&méntmanmwem host. US5618697 teaches a
process of produci ng hGH where .the constryct. contains, . .
5 anDNGS 8608 HamSek BIREITSNE RFRopmbiar, EORArLIc, hoft e Jegpntaining

h%@l g%lag@bg aéﬁqs‘ffg&‘hg? EPGVh SoRistd %Nh%tdhﬁﬁma&ﬂ‘%@@tfe%ce of naturally

mai n ut t he downstream process to
ochatti hGHe windty sefreé dé otlRE ppoteids essciated Wik ritsfwitize environment
deals with the ects of ferrren

ot oo AT RIEET E R P B S GnIg oy hich was -
pfo@lﬁ@&% 'bgnscfu des ot ﬁéxta&%k%%ﬁé 6ﬁos@t tISS6]F%9¢ MeficHes € brocess of

revea e aspects of presence of nethionine
paiduding eh@Hn wéhesndhd enstowhntoatpiss tah eméns-teaminali orrtqnsion with a
teach t

Er esent énventl US56333 2%shovvs st.eps
negaiigelyes ar,gﬁ PR GACYS AL 18T ‘?ﬁgleﬁ@“ﬁ' S PPt ui tary

deri ygdsh{ddo rﬁaﬁ‘i@rthﬁt@tab@ﬁt tBe ﬂ@«i]héﬁ%aﬂﬁbﬁfﬁ&sg toubthin the polypeptide
hormone wth altéred binding properties was shown in

pliE6RBaRGtheefara lteals twitli thg aspesst ofpfermentaitpmandirurifigtigpwhich is

2006/ Q01 2? PCT/ | 004/ 000182 US5635604 shows a
NQHE FHAET ] }ﬁ?pﬁfﬁe BURYEHE or i nal  ext ended hGH wher ei n

X i Sm4¢b94@eancar§eﬂm1a6ﬂﬂr qﬁwn&ncbacmwveg aid Idescsibet aupects of
am no acids and wherein the term nal am ng aci

pisesemeaofrmgtétqnm gt NHarmgiays aml s adventagey Fsreof rad qo_lOyst teach the
present 1ngent10n.USS633352 shows steps involves in the biosynthesis of hGH from

pituitary derived hGH. A variant of a native human growth hormone with altered binding

properties was shown in US5688666 by substituting a set of amino acids.

10
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US6436674/ EP0974654 t eaches us about an efficient

cloning nethod in E. coli 5 and Sal nonel | a where human
w@e@sobiokdr none is targeted to the peri pl asm cPGPER004/000182

using a secretory signal peptide. Preferred nethod is

secretory as per this invention because i sol ati on and

R

is 'a"Bh‘ﬁfEe@ramm@ abid0Rudheé haviieat 88t h@o ﬁﬁﬁ@@cﬁdﬁﬁh’nﬂ Bkteirs the N-
descri bed u3|n8¢a novel neutral 10 protease fr

tetBaioall dnuiso apid|of i i varcaeiehschargrd g5pige agld, ptherthan g&’%?‘}ﬂ Arg.

o G AT ST 08 P Skl i = o

andSSa0nbhdianihdpé Asmbg gfwtl honnbre i dargetapkd ﬂqleqaanphsmm‘ space using
20K hGH cDNA. I n contrast JP61202689 descrihes an b
a eoerqteict signel Pepidss Preirred GRPchisrSEBIREPTY A8 M°h it Apvention because
Lagy, %é’sgsﬁlﬁ’éJ%@tl W RGEISSEImpwR® proteins in
18@5@%&@3& puﬁ}eﬂé%tﬁl 1@?t dg}%r OCéss to p?oduce hGHmﬁavi Ir)lg
pedipla’m @citdedseythenmentorof naturally occurring hGH The

N ogﬁ{ﬁ?@ gi? agl %ggo%rg{ %S%pg%oggbﬁﬁﬁégflg EILC%C@ fed %%gat not\}%?neutral
prf)f‘efa% ot Bhiiabd %ﬁ?loﬁhﬁ&ﬁ&eﬁ’@@he%r&&bﬁ@sﬁé&iabw where this hGH is

processes or wt hi oni ne characterized | ar 29
seprtadpeptoi dhee dnachﬁsé (pfzrlhhamm 4g1qt]@ﬁrt gatyntaﬁﬁ6m48ﬁ talks about a

AR oLl AT I e

BP9 GBS ﬁﬁ@(tf%l!chélﬂl trdcgsEHzORA hogabiny fismt uman pituitary
erive hGH NV chinmera, further to obtain an

tmsmpami;ﬁs blbsewnspmmesof the chinera deri ved SEQ I D

NG 5 ' |
sequERERSTT, Errpiort E P bicts Ty BLEER R Pl R aro o sequences
oAt Qﬁcﬂl%l_lFQﬁ‘}H I Bpmﬁesﬁlﬂ Bl@rwérdzeﬂéi?/uma cpeestmce of Met at the

pituitar with 25 better transcript secondary
NsﬂemmuhOflhad ‘mobrptidanradicgde) . The uni que constr uct

and ,the b <f o i h? §1§1'169Qie91{ whil %e&@l{o{(’)ﬂ{] ﬁl%c&gﬁ Bﬁwﬁﬁ methionine

. e a
I nve V% resent 1 nvent

cﬂ_df‘EetéMENﬂg@\l fi}rﬁthdﬁcdr wk dﬂ‘tmmmnepmntary mviahuman pil@ent@ cDNA

provi de a nove GH NV cDNA chi shown, i n..SE
TN (oG EE R HRIFGT RSP RETRBHBGSTASHER ® technique

top ngﬁ%ng giatlagntgr g@%ﬂh VRGL HﬁNAslséi%n’HE @U'dgﬁvea hGH-NV c¢cDNA

ont ai ni ng novel hGH NV cDNA
ckitief®] furth¥eto o@tm hleexplbgisdﬂt cafstrntteofthe shimers derdyedi i ID NO:5

\&;hzc&)gy%ﬂmﬁggé Itvxglgwf %ggﬁzcgo EClqc%qg%lgg Oiﬁ‘l(glfﬁi‘cate to %ubsequently
Qlikd %ﬂ(ﬁ@\%’g@h 1sSfd'echa@ri1‘PtaHﬁﬁo abiidectudice th DitRItAFENGH, with

PIqVeEnt Fon provi des ae expressible construct of the
betiérnemacriistrsevemaSEQratdh th@l h&3H - ﬁ\h@@l&i {sipeh  alhst yrdgecpstruct and
non GC rich, se(%utclences |

the better expression ol the maturecﬂlqu ug an 1nver‘1‘=’uve step of the present invention. -
OBJECTS OF THE INVENTION

An object of the present invention is to provide a novel hGH-NV ¢DNA chimera

—t
e

as shown in SEQ ID NO: 3 encoding human growth hormone.

Another object of the present invention is to provide a plasmid vector pGEHNV
containing novel hGH-NV ¢DNA chimera.

Yet another object of the present invention is to provide recombinant E.coli cells

containing recombinant plasmid vector.
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Still yet another object of the invention is to

provi de reconbinant E.coli cells 5 containing a
W@b@sod@2EXpPr essi on vect or pABGH2. Anot her obj BCT/IN2004/000182

the invention is to provide a process for the

preparati on of novel hGH NV cDNA chi mera. SUWARY OF

THE I NVENTI ON. The present jinvention r| mar I
Sl F0USF OHEF AKATE DR B0 et B et Ryt of
the Qul}gr gl’el%ﬁ% GpYORR 1KY GHEOE off@lbh \GU rich @BYuences in

stinct |soforrrs obtained frompituitary
duﬁhkditqi)l acenta RNA and the invention also relates to a

? Lg lzisef: %mgﬁblolb*ecg gf tdh ﬁm%%'ltgon Qug| I‘(O\?ldgq%&)n!lﬂ%{ﬂtvﬂ}.ggi cells

rever ranscri

coHt%irﬁQg Qﬁﬁ@m%és’sﬁn%btﬂ?ﬁ&BGHQﬁm ng the anpli fl ed
I sof or s di gesting the cloned cDNA i sof orns at ¢
speo%lfqtherrcémqt|®tﬂl@mm@ﬁﬁ@h&&:%8§é’“§q 2 PIOGFY Hhele Eenpyation o

ed cDNA isof orms hG+V fragnent
n°¥§‘3t<?1§ I\E‘QFQE‘VQ%I% 7RG+ N fragment to obtain hGH NV
STONNVAA RIY owm{EﬁwvaTloNe invention relates to the use
of hGH NV cDNA chinmera . to obtaln an ' .
conskheurresend inyepiden primatily elafrsia the B‘PM@@&@@A chimera as
BRI EF S%%g 16! ?N;(;ll JrRoUE '\E@w%@ fird'iﬁtw distinct
Shﬁ%ﬂner g\;hlﬁ@rh%%dlgél ects and tlygf\l/ant ages of the °a
cDNW estifbiois styink® fronbyiitiitascand placeappRBA andrtbe fnylentjor alegrrelates

the detail ed descript.ion and.the .ac qonp
to ArRIGPSSY dor Qipintnethe sad nrogal Cragpyo V]ilggig% rs%? §’f é)hﬁcatmn by

re el tr ﬁ%ﬂﬁp&? ﬁﬁﬂ% ﬁ@l@'ﬁgf@ifc ‘Hrfﬁlé?@'é‘l%lﬁ@ ¢hedapINiddcDNA isoforms

conpari so chinmeric construct. 25 FIG
dizesthoythe aiimed ABVA isefomes dsepecifie hgtHction erionpgene; site followed

e bR T T B o

fr RGN 4R bYtait BGHtNVecImAQﬂmﬁ&a F@theN taé thvbfdibr\Mlates to the use of
sequences. The mn energy of both (hG+N and hG+ NV

h@IRANY SEIN) dlimpravighotitain congarapible, cautyctdoapyeedPRiE: human
in tgel r RNA secondary structure due to 30 their

gr@‘é(&h HE®"Gi f f erence. FIG 4 shows schematic

REPF SPASSCRIPPIONOF h@G@MAPANiYYINGEDRMWINGSes of
hGH-N and hG+V for Ngrodum ng the chi mer

WO 20o6/npmpen i paTEh Npo @hjegtodgb adpaninges .0 e}Pé(FPt&OH may be
RSP Bl . NI PSS BRSR Bl B B, iompanying
di@idisNwhicEHN/asforswi:d. FI G 5b shows the Flow chart of
Vect Ik Daesaris thei G0N heepieassn 1 Chas Bty and HGH-N in
comparison with the hGH-NV chimeric construct.
FIG. 2 shows amino acid comparison of hGH-V (SEQ ID NO: 10), hGH-N (SEQ
ID NO: li) and hGH-NV (SEQ ID NO: 14). A
FIG. 3 shows a comparison of the folded RNA secondary structure based on
hGH-N and hGH-NV sequences. The min energy of both (hGH-N and hGH-NV ORF
Seq.) although is comparable; they greatly differ in their RNA secondary structure due to
their sequence difference.
FIG. 4 shows schematic representation of the restriction enzyme sites of hGH-N

and hGH-V for producing the chimera hGH-NV.
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5 FIG 6 illustrates the steps involved in achieving
H s-tagged hGH and subsequently the pure formof hGH
WO e@aiootee7 | ysate grown in the fernenter with aPCIEE0er(o0182
using anti-hGH anti body. FIG 7 shows the |evels of ‘
bi oactivity of the reconbi nant hGH conpared to the

B A 0 15 S A B g

h@I@N‘#Zhi@w@B(Sﬂ)g IDINIDGS) anyt chmaty to obein pGEERNV elasmab si on
in Coomassje Stained g% #Jionduced cl on s have t t
as doStrdh showpihe Florpelgrt of glonie wratess & Gt ara-

& 6) cI one,
ln&l‘%ré%—l%gapane %@%% re%%?lé%igﬁf r| ¢ hGH NV derived
syntF‘Iﬂl 6 Inl@ﬂtnateenélearsutps 1BvelABtHR (achineing Eistjagget dr@H and

he Ia er. inser ate TAI LED DESCRI PT] ON
subgeapgth ERTECRPP bROH BANEHsoRFHErEnar, 1 fermenter with a
Wle&gﬁq{sir%l’h]ﬁqg‘@HCLhﬂgbd/y the present invention relat es
to a novel NV cDNA chinera as shown in SEQ ID NO

3. B @nmsdhenbmls of bioheiviiy e dxet retermbinentdr3ip compared to the
%H'B fl ﬁfﬂ% ; pGEHNV containing SEQ ID NGO 3.

coRBP R NEFHGA Rent of the present invention provides a
r eCopigy.N8NkhdwL Qhé diffblence At BGHI Bgprassbradevel vawear hGH #1

pGEHNV conpri Si g% SEQ ID NGO 3. An enbodi nent of the
(pﬁﬁ&déwt apdy bHH )t logesprie dgabisedpduged Fgpression in

COM S STpPETl e BB N EN a0 BGARTS human
GO Folrons, the sal d proce conprising steps
of Here?;l))AM}HHtrd:fﬁ@ Hlﬁl@tat}Oﬂ}NAEMVéd oGHN G eipd1 21989t lane 5 & 6)

and p|tU|tary, i ng. the respectiyve CDNA

claggf RAREH IHEmeV %cr@ %p#ﬁ%%m%1c DV grrvedsygthephGH tlone and
HARIR Y § 3 ) 3 B 1R ERRth RpLERLET

ansc I On ‘usi ng gene- prinmers sel ected
DEIIYAITLEBJ)EBGMP’IHOI\SB(E THENSVENTBBN | D NGO 8 and SEQ

cloning of the anplified cDNA isofornms

Pw@mad Eﬂab%%mﬁwscﬁf t ¢ Dyepipn 13 WO 2006/ 001027
PCT/ Aé\%%ﬂggp %ﬁ% %eﬂglrﬁ%mrﬂeﬁgesttb% doRet KGALTOTEDNA chimera as
endonucl ea 0

oth the cl oned cDNA i sof orns of

- shetvapn SEQ Bzd@r:@i.ng to thelr inframe transl ated ORF

SO EIFT AL B, B RIES BRSPS g pomny
co§1teflﬁ1n%+ﬁ?f , g{@mlgﬂt d;g:ilt ]?IdCcDNA i sof orns of step(e)

Another embodlment of the present invention provides a recombinant E.coli cell
containing a plasmid vector pGEHNV comprising SEQ ID NO: 3.

An embodiment of the present invention relates to a process of obtaining novel
hGH-NV c¢DNA chimera which encodes human Growth Hormone, the said process
comprising steps of:

a) isolating the total RNA from human placenta and pituitary,

b) amplifying the respective cDNA isoforms, hGH-V from human placenta RNA
and hGH-N from pituitary RNA of step (a) by reverse transcription using gene-
specific primers selected from SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8 and
SEQ ID No: 9,

c) cloning of the amplified cDNA isoforms hGH-V and hGH-N of step (b),
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regions by hGH+ N fragnent at specific restriction
endonucl ease sites (as nentioned in step e) by

wo p@aniwr7t 0 obtain the desired specific combi PEL/N064/000182
of hGH NV cDNA chinera, and g) cloning of hGH+ NV cDNA
chimera as shown in SEQ I D NO 3. 10 Anot her enbodi nent

O@b%%’? ar1%§ il ﬁsﬂ}’o‘ﬁ%'eﬂﬁoxﬂlﬂaﬁé ﬁb%)nrbgtq%%idegﬁﬁngdr AANSoforms

I'n specli

dev edfapdpn@) &d@ercﬁ@\lfé thélagifmmte trangiateait @R Blsequete,f or
better codon usage. Yet_another eg})odl ment of the
pebsEBestingy gt |°<1>‘?¥136r SPNHesispipEmg s el giteryds) r & SPeClﬁc restriction

spec tions of hGH+ NV cDNA chinera are 1-62
bp, éé@%’g‘é‘f}%%hg%a 588-728 15 bp as shown in SEQ I D

NE 3repBting| inadigeset cBNgo dofienits off step(e) preeb@HEV fragment specific

gﬂ\égrtgtgljgﬁg algfr %ﬁl-gﬁgg%a%g{eg ea{ ?Eﬁ;ﬁ@gﬁg H‘e(s:ttrf.ﬁ‘gglp pnd@aWase sites (as
Pl el B8l in BR§l ¢) B3MibatRtioIBMin thSUbditedVsplecifid YoRinations of

enbodi nent of the prresent invention generates matured
hGH hGIDRNA PN ohimers a8EQ I D NO 5 from novel hGH NV

i nent f t he Lnhvention
oA e SERP PO RGIR SE e A eo fhoplr B HGIEND Br ! cat f on
usi NAn@RaCeBEGhichE oP Mthepissent LRGN }MBRM AR poftfonk Mom the
present invention the use of gene speC| fic KI‘I mer s

iseforme prscput i ReSED ¢ambNmtionzior eemlepmgitde TENA Sgmept tqmyplate of

, SEQ ID NG 21andSEQIDNO 22.
hé@ fvs?egeﬁg?ftgusé%oodi ment of the present invention

pr ovY elegnodiier expfifodagen| & the @ﬂ&bﬁﬂlmtvemtioﬂ p®vides the use of desired
chi nera-derijved SE NQ 5.is linked wth a_st

SPSPR G mAIOB, oF BORINC N AGH T raLaTb LHE, Pl Bash hon fuppo8-728
wh h f
bﬂ %er}rlggvgshger gxlfgwdﬁ?EBQoInD Ngr e|5n| |t nEeZe\?\AuteEC: gt retch of
non- 1l an@ﬁlgelsanmeimnem afshe Besettphventibe grovidisithe uyeof restriction
odi ne 0 n
eroRsslrate S rekann Pt orABHEs eVl i datkh gheh e nd smal.

def | yergl g@?}lﬁﬁtﬁe C&h&&ﬁgﬁ@@p&egﬁmﬁh MRnlith §5&rat@s MNanred hGH
14 WO 2 001027 PCT/ 1 N2004/ 000182 Still "anot her

cleNAcdishewt inSEQHP Oe§ énm novebhGHeN VeINA¢banera

o TRt R b AU ol QPP B by
QA lﬁcﬁlmf h LM pekifid IpEnfekONl NG METHODS  AND
DI FFI CULTY: APl acent al nMRNA and availability of .

t i ssémeother embodlment of the present invention the use of gene specific primers
selected from SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ
ID NO: 21 and SEQ ID NO: 22.

Yet another embodiment of the present invention provides an expressible
construct of the chimera-derived SEQ ID NO: 5 is linked with a stretch of non-GC rich
sequences.

Still another embodiment of the present invention wherein the sequence of
chimera-derived SEQ ID NO: 5 linked with a stretch of non-GC rich sequences is
duplicated. -

Still yet another embodiment of the present invention provides a plasmid
expression vector pABGH2 containing chimera derived mature cDNA sequence as
shown in SEQ ID NO: 5
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Surprisingly, we have found that the gene for hGH

(i.e., a gene coding for the 191 am no acids of the
woradognelopr ot ei n and the 26 am no aci ds of its BCTM004/000182

peptide), which is expressed all-along to give

pre-hGH in gram negative bacteria, is simlar in

| en to re-h of e .CO I )
The%ﬁlo%%hfﬁ 8}:}1?8&;1311@& og 9}& ;ﬁjgégel%g g‘[a%#tﬁ&% ﬁﬁé‘/ g$%1o?or%ﬁnant E.coli
cell RAHIERE tha\plashid SABRID forthd peadhction bif ehantaamre druman growth

| obe of -the hypophysis throughout the life of an
hoimdp&i dual , and in greater quantities during the

- | H .
SIERHACANCE R RIECE SIREGRIBTTORS ANDIpREe 1y om
Al PEicopiaIRN AR d Wbaldbilppfiises of 15 corpses from

which it was extracted at | ow yiel , a conpl ex and

s o o B ol B BP0 SHaf o e 101
oGRS Yk ARG e shosBlonen o agp ) e
expraasaisall-afonp GotgdiWeapiHggH ih GratinegRiveebasteriaGis wingPRAR length to

represent mRNAs spljced and processed in a pattern
pfﬁﬁéﬁ%@ﬁ@gpﬁa&ﬂﬂﬁ’a‘i"“&’fﬂﬁ% hi ghl y horol ogous human

gr owkfy, Em%nﬁ% RUERMEDed iRhO Fdrtn of a precursor, which is then
somat or nam notropi n géne transcripts (Cooke et al

pra@@&) in Kipr sverer, lols efbihk ihypophois threugheué diw lfe individual, and
. during isgl.ati houl d i
iR ot Re by B A HOTEE A CPya Bbaerd SRS o the

cdilor codon usage in the final construct. The portion

of hG—I—_Vin hGH NV was ai ned to gi ve better nmRNA ¢
secodddr y few rygaisiage, theaenly HOMeR o% the hpanape wassthg hypophyses o

d onicng of . pl.acent al b ES thod.
CHPIFE fwﬁl W&VE‘ 1§W?Se‘?¥gia8%ﬁ)%ﬁ? ni ﬁéfd(% F& 9%395‘%%5%1 a%oeg(bl&gs‘(i)‘%eorﬁn °

Vi a Heh@NbhgpRied GrvedtioDNAesseetiulyt very helpfid ovhard atacental mRNA

these genes are expressed selectively in two

asdivell es phuitary eRNA is terostading pep of ithe %%P&BF%GSSC%%@&N analog
h@ﬁ?@bﬁ E ?\éeoc?flnal%%]if—]\? §ﬁi\TAsTII}ﬁ'e'§g§|'frﬁ‘i§Jﬁg§ gﬁli&&l dHONSEELRLH a pattern

rophic ce terior pituitary
asbdubetoh G5t Af3theahightyB hgmoigoon | hunan gterdknheinone and human

trophobl asts. Alternative spl.ci f the ' i
e ST 2B Bl 8B 568 B oeove, sty
. c :
oLERFAEITTA ST SANE: sesaaesth lting o
ghas b aataif 26geé of fipedonwin shppiag famdodon aeigs in & &upé@onstruct. The
del eted from ingh et al ., 74) . WO '
pG0B 8860 PERIABOOL BtEra 21vS Dotk MENA AT oRggpuoture than

ntion is primarily based upon the
h&iﬁﬁ%ﬂ%@@ﬁ

exi st'e of variants of human growth hornone in the
Bs @toningofplosane d¥dsonsitrucpar ticul ar, a representative

gene _ codi for a hGH variant .prot.ej C ol .
4-5 Ay dhs, ggqt ntéma é%eeg;vw[t 1] k}tgd t%?(%}ﬁé &fﬁgﬁgﬁ?;ﬁ&gb@ R38form via
cﬁ)ﬁﬁig‘:ﬁh@H%\l’ ‘%%%IS&,%MW%%& t@htOfhbg0gcbs bfdtxpsabeat salectively in
e.g., , _
two Scglifferent tissues under differential hormonal control (Parks et al., 1989). The hGH-N

gene is transcribed only in somatotrophic cells of the anterior pituitary and the hCS-A
and -B genes only in placental trophoblasts. Alternative splicing of the primary hGH-N
gene transcription product (DeNoto et al., 1981) generates two mRNA species that
respectively encode the human GH (22K form) and a somatotropin variant (20K form),

which has amino acid residues deleted from hGH (Singh et al., 1974).
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Use of isoformof rnRNA as the starting material for

cloning and relevant enzymatic match site for getting
w@oeoe/06we™ and suitabl e mani pul ati on of ORF f oPCTIN004/000182

yield. Strategy to shuffle between two isoforns’ full

I ength cDNA for cloning.and 1o introducing a change

in speC| f| c ami no acids' wobbl e sequence in the target
C.d#99¢ hQnOIpBe  novel ty of this invention. A reconbinant

et hogh @Esént MVeRGort f@%%fﬁlrﬁﬁﬁ%ﬂtu@ién e &igeRRIFatights of human

region’in expressible plasmd for high yield purified .
grpwid botmqe, 1B, tlﬁasanmoshroglggssqéocuszmgmculau%g%ﬁ)emaﬂve gene

t.ed.
B e T
urﬁ{ldecmomelto RRESichhNey gestihradiing of EHdbufbres af., h@m; ncs
hGH NV (hG+ N anal/gfrothI—l-Vlsofor{tn ¢
wi t hUsg ©f iggoys stl ey %q@énﬁ@@ﬁt’ﬁa@rl% qreplomng an relevan
B QTB! RSO S i A1 EREDI St of Tt o i
yieRngt h Chl nmeric ORF to mature 20 ORF of its synthetl c

formvvlth a uni gue change in the

B Ehang O e VR 2, R0 5 ping anc
inBlofci %E Eﬂegrgg r%écgﬁ 8 akRs' Wb idausnce in the target cDNA, is the

pronoter-ri bos Inding site (rbs) ‘expression
n@letipefitiss irseatigener al | y utilized for high | eveI

het er ol ogo ene e si.on. asm ds cards

sai dApieEHd: g]éﬂl‘ig %th@ que QHB& t@?‘ié’ﬂbﬁ?sge%?ao o Féfggg region in

t A pEi &L hrdaugh((2S. P&VIRbs. 5955323; 5279947,

E%rgg)gés: %ﬁ&g mﬁ'e%l%?g{ oggusllprgi ei ns([?_t he ORF of the

4W65wlsohaséme3temaiﬁdbe constructed under the control

of these ove ed regul atory el enents.
CRpTBIISE 0?%&’151”25 13 ector systemis also including

af fi h¢ Yofetwe REtothaSPEE fulldendtl akiagea firdre all poss1ble combmatlon
i mredi atel y after the mature cDNA sequencg{ pr ovj

ofichissi obdiiimermef RAEINY (hgHrNranaleei fopm §5d-dnd sgioBppLighte ) with
t [ 1y
1y apcion R oo R BTG AT B B AAQUEHIRAENDE BF SRipystem.

ThidS$ddde w4 whedas a canilawelo @\ﬁ/ltanfromcthe lflﬁl k:ngtha;hﬁneric ORF to mature
pronoter, starting with ATG codon Veqjatb? ¢
ORF of #s wﬁhwg@r@fw}hé Ui %%eotneﬁhﬁ sSubted of two anino

Ent er ig. 5a, 5b). The
sl B h AR OB i SRR Binet 0

PCT/ m@&éﬂﬂﬁﬁdﬁﬂ)le ps@dottoribosmnss binding. site dits) PQpregsdon elements
and sel ected as ampicillin resistant col onie

arergruerallymtiigrd For gy BYRitiShRlOBeIEF S PRI OT dpsgids carrying the
ngd %{&Hb@? ?l%rég&ﬁeﬁﬁ gféﬂieﬂfp Al etn@@dﬂ@ ger&l%siﬁfo%atlon for direct high-

eria continued f
lslet Qﬁfn&bﬁh&n faf shederojogote proteins thlee@REdoﬁtthet gene Qﬁé@ﬁefeist can be

LT i i M
eﬁﬁ%Qﬁéme&Hf@ st&ﬁm@té?s%t BHoldind hERHIG ASHlahd, a specific cleavage site

ol nsul'i'n sulin
1mmed1ately after the mature ¢cDNA sequence to provide a desirable and easier

purification system of the bacterially produced heterologous proteins by said
recombinant microorganisms.

The expression of the ¢DNA insert is under control of an inducible ara C
promoter, starting with ATG codon of vector's Neol site & cleavage of the fusion protein

with Enterokinase specific cleavage site (Fig. 5a, 5b). The recombinant plasmid was
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A chain, insulin B chain or bovine or human growh

hornone, LH, ACTH, and pancreatic pol ypeptide a
woregoendtog7 of codons preferred by m crobi al genmmmmsmomsz

inserted into a plasmd for expression in a

m croorgani sm |solation of human placental nRNA 10 -

T R S 1;8 | [
ol B o 0081 8o OB AEBPIARELAUE O, nduction
of (I sroRdie vais dne, bylﬁﬁﬁt)on FOLyar{oiosBNA the sedivm ft de log phase of

beraial BIEY ISEORBER AT BTy 51e OeHes e hip bRt e Flgved af the
sp J‘ﬁ@ %@9&% of %@ﬁc{‘% S-_?QE Fhe EMRCt WAL 3 I\?Aze with the natural

escr y Promega Tota
bldlsgbﬂtacOmt)SﬁNArmcochnghmnalh sqn@ztbstatin, Zﬁdmmﬁi}uhn'rpm;nsl@n insulin

resultl n was then used, for gene i nglst
o R B APRIAr o DO BE A BORBTE: SRy T and
5&@5&315 1 8 SRESF cbildnsi Jrt 88 b Qx'i‘i%r&%ﬁaﬂ ‘g@ﬁ’d}ne was inserted
pas tran %ﬁ’% eraggﬂge scl Nase H gnd RNase A,
intoal planmd fbye}@nmssmcaammogrganﬁm 1St-strand DNA (20
?I n ?eno} /c rof orm i soanyl al cohol and 70%
1 was i sol ated from hunman

pl aCRMIERRA Wﬁé %latéﬂ\lﬁ@ﬁﬁm&nirpbla&ﬁtﬂ|usm§Q3ngM5&mdlum thiocyanate
| sol ati on Systens" (Pr

mehpt bXISmﬁendyprzcgwlﬁe &tlwgsﬂeaé 1\%% Pebbe%é é%T&Ae\ﬁwunﬁed by
T
bl R U ARSI bl o by ot

(ATY BEIRNG Jeffigily vRSmATCRphytiond the @tdl RNBQJ whithrwdsdtortbgenized as
RNA was pooled with the help of oligo dT)8gél #

destribgd i Tyoraegsedeial RiNsnlsalatign Ry¥gtems 15090k Graly %&AHO) This

rediftin g’é‘g&&%%aﬁﬁ@u ﬁafgf F%{?—:(r)ats hgf?g%{wﬁﬁhg BB\ 8%lized method

rev ranscrl stran 1St-strand

wiglo i @Hlpnbiam/[‘fbl\b@anssm}ﬂgseAManmelfmelntdracﬂmss eptern estands were
42 C for 1 _hr. timm co ntration_of, 1St- str@nd

rediEro 53 BYPSE band BIES Af 000 Fﬁ[ﬁy pIficationof die £ siizgd DNA (20

gl 08 pRL IR b HRLT) Aotk e ade die g,ggg o

(nes*ﬁcﬁalgRNpRM)s mhat@ﬂu fras ms@d flacenta by sing m\mgeﬁs for Total
transcrlptlonto(generateIst- strand cDNA fo
t

|
RYAalsaketign RpsoRr" gqmﬁgé}uga( & ééilbl Agproggjlateiy \ws 9of tissues

' Wgrgg)%lc%?s]eg%Zc}F "th%leSI A ﬁor 2 é&ieﬁrﬁﬁ‘?ﬁrﬂuefeh&nfree water

stran anscrl ption

anideastd an-EetC, Upotﬂ-l IQI\Ilékgco'ﬁl?%litr'1Iﬂi8h|i‘%tvasQa.r&lnyﬂgjtoFZlr ugfqﬂﬂ (Polylagﬂlylated
dT), nuclease free water and heat at 70C

RNAewacpaaled withithehelpof gligg @T)MZC‘F’éle’@é (dTbsa b?@é&n fogal RNA.
1%{% tot g%ilﬁ%,lf ?vé? u(sg(i"(?qr %g%@chgllﬁl %i]é(&?ﬂ%h{f%@&? Rf"l\fﬁ ewas reverse-

tré?is@t%&ﬂc hﬁ@%‘ihghélﬁﬂrﬁid%@ r1°Cskiadd iomfiléenty E(NAJ/uSin)g AMV reverse
Sodi um Pyrophosphate (40 nM 4nM Final conc. ),

traeotiptgseaatch2 Hérfo:npi éwa@p’almh@ gangeniration € lfsoﬁ{raszPNA Preas in the
AW Rever sg Transcriptase (RT) (10U ul). Mx well
raggsef 40

Synthesis and cloning of cDNA o
Oligo (dT)i2.13 beads were used to purify and select the stable poly (A") RNA

(messenger RNA) which was used to prime for reverse transcription to generate 1%
strand cDNA following standard RT-PCR technique (Figure 1, 2, 5a).
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then |l eave at 42C/ 1.0 hr (RT reaction) and then heat
at 75C for 10 mn (inactivation of RT). Add 1.0 Units
woRims 021 ube and i ncubate at 25C for 30 min. PEEIN2004/000182
added 0.5 units. 10 of RNase Hto each reaction tube
and i ncubate 30 min at 37 C. Next, to clean up the 1St
j mM EDTA( pH 5- 7.5). Then
g HY [N BEHF~ Chl or of or m | soany!
al C%Q'the &eﬁgcﬁgu@m qiea%ﬁblm set-ub41.0Q REAY iniRKAG 08 ag @fmgae (oligo
centrifuge nsfer aqueous ghase to a fresh tube %2
dBshabiclans Bodtivater AuEhert et Z(bQ fgr Fmin fher chil] on ic e BEy Microfuge

'l ed 10 % Et OH 7 f
ogg:s,qqu GOt 1e11£1a168 r@?ﬁf} I sdtlatry: 8@3{% ol QUL O buffer (5X),
AEFEORhRY(195 BININRiBEnuclk4sd) Bdibitom (ﬂc‘z?r dﬁuﬂmm oﬁt404I(]7u1)Thmh Sodium
resuspend in nucl ease free water. nda g_@ h ‘
Paopicispliate (4 mMa 4maé final siong,) TR gg}ts'n@}cg n; pyeyay the mix a
ﬁttgf gglm,lt ?%%%C%rﬁr’rﬁ[lsctﬂﬁta%gg g /QS”E/I&fwl_%l gently, and

an appropriate vect ol'ce
theh Yeadd ht 4€/ 1 00 €RTaBiSI08) gnd thed heat st 7 IG foel 8 min (1nact1vat10n of

1St - st d cDNA, 2nmM dNTP, heat .at
R i 6 Rt AN PR B{PEIRES TOPABh s 07 B SO nfivh gfdsg 05 units
tgl%ﬁa,s%}%eol o‘é’h%%ar Qtior | %e%tldqu&EBU%lﬁ a@@?joé hen extensi on

oug tot al cycles fo
anpl Né)tt?@@“!l(fhn irehe rifnstrdnd  EIORAr e@@tTr@nCMhOGn@%EDEA%pH 3-

anded
T3S P COL NG SRS R s
~M§ g(ﬁUhép W Y nH oﬁ%e-rd'éﬁtrﬁ@éey TR fe aqﬂ'db'us pﬁﬁs’égﬁarﬁesbfube and add
erest was 25 directly clone
S st @H &47bzrmlmgwlb Ghon st MOYAEIQE g deave at T0°C
fql]@px{%aé}\ga%qlag eciégﬂgé %eﬂsaﬁltnl ohlrp%ﬂt%{ ® Jﬁ%b‘ﬁ f)? Spinning at
1&@  6drl omirPdr 40 eTl?éﬁReQiﬁﬁerRthﬂEl"emd‘rWtelf i ed

e stranded fragnment with adeni ne on both si desI doubl
vvent Staundadt H’@Rl ampilf@atrw avapiong Uswet trd peivgIgrase 30 magie double-

stﬁzlmélgg ﬁ%ﬁiﬂ&e %\ﬁt &ﬂ ?lﬁn% n y | Sols? Eg%%éstlliﬁﬁ Pﬁ %?ﬁ’bglqatfs rv%@@or of choice.

HERL nik A AkL ﬁl i eh@Se. Priiprse grifersl Sgtrafd NS, 2mMadNTP enzyme

RNA. 20 ng of 1St-strand was used as the te
aamrmalat o) Clemin spibe Hrarmakpyeles fy, depaHtign. H ?aﬁ\ o Fetow the

( SE D@legqujs I)a% t{l%l itg%}éﬁls z“gdé/a’mﬁ 7t)nrou|§f1' ORI o 455@168 for
%@gt%%%m%ﬁapﬁﬂﬁﬁe Péﬁ dilbn V0.9 - 0% apRbEd gel@@ﬂeqln[red ‘

fragnents and 723 bp 1& 'HO

2) hGdublestageht sDN‘yAtsesgedcswmh@mmd ahredo M@&erﬁ@ ard PCR
Wi th A—talled at i

sgsd s ULy gLl B DR HEhEat o BRI wes then

d‘ﬂfec5 clofi®d intd 4 . IsLease moclﬁﬂlhglx@cmﬁﬁkl\baafwabm TM109 was
construct. These clones further were 5 checked

sslepad &Ir@e;aeﬂayngibalhﬂf@‘ndﬂn@@ef@t foshenivork- Ncol / Not |
Nco] / Pst Further, restriction enzyne map anal yses
Q@M&@‘éﬁﬂ—’ﬂ%ng Ncol | Rsal, BstXl, EcoRI/Sinll, Smal,

EcoRI#Bgi k and cbﬁﬁhbcuwm o€ thel TEER (et @oignneaset dneplifiedalouble stranded
of the c ment .
fragment with adenlne on bot sides went directly into a TA-cloning vector (Figure 2, 5).

Polyadenylated mRNA for hGH-V was prepared from placental and pituitary tissues.

Total of 100 ng of 1¥-strand cDNA was prepared from 5 pg of this total RNA. 20 ng of
1%-strand was used as the template for annealing gene-specific primers, namely, Primer
A (SEQ ID NO: 6); Primer B (SEQ ID NO: 7); Primer C (SEQ ID NO: 8); Primer D
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Wal king froma hGH-V plasmd construct to a

hGH Npl asm d construct and nmeking a possible tenplate
wa@ booamoioe7 cDNA construct 10 I n maki ng hGH chi nBCT/AN2004/000182

construct, hG+V (SEQID NO 1) and hG+ N (SEQ ID NO

2) were cloned separately fromplacenta and fetal

Bt S K SoRTE A ek 5 OB DGR s
- Aayitadadt both 5'-
IEPREPA VFLRO R e G SRR oo\ S i

anQ'-eBjls (veiegdiraetly, clefneaa)ito 4 pUR-1rbessd glonies veqter incﬂesence of E.
| f bot
co?z@ ERA igpsedn sprmas PORBET P BRBRNEL IO TR Mihes further were

bl?edcé DAREIVBY SRBRARREst (! ‘@1t14)Ncoﬁ/MtIam&bﬁPQtd Futrther restriction
ect a unique strategy to replace

eraMmemetpeanalys@W@ﬁsionﬁlﬁiilﬁ@Mcégﬁ‘q]c@ﬁt% Eéﬁ@{/ﬁ’i-‘i‘” Sma coRIIBgIIL,
tl e enzynes
H&%JEW?RC&%E‘H&&'\%“?‘%&%&%@@ #t%gggl\l%r‘:ﬂr:mkl r%ﬁl etnEe chi nera
WlkiRSHoWa 1 GFLY AL QAL oRsiEa 1S o WGIRN plERnbbhairistruciatidamalkin
was done to avold nutati ons. Only restriction enzyne .
a gosyéide ian , -'g,f himggrieecIYNACORSIAEH N and hGH V fr agnment
to spu Hy \SESSIPRO: M hGH-N (SE
fragj{}?e Iaﬁ%ﬁﬂlf/rmﬂétr Caﬂ%s—ﬁgt WYS ?l nal corl?gitﬁr uct (BEQ
H@N@*%\%Sfe g:ﬁthﬁg rsaparatkly Fa8 figccBEQdl fetahpitgitaryarsspestizely, into a
1 ase vector W thin ne,, Sjt
CloBirgNGHIRG o VHEHYeH BOHER RS SENCEr YT § Shfeffe regions

fyel 1th hGH-NV
of ARt A Ll o s, g e
(SHEQ)IN?D I@(F@lreftahsa‘)et al pituitary were previously
cloned into_.th | .
st ndk thegousl pemtcagealSingl ol sV S, &, bl gpe unique

régﬁ'ﬁclﬂl off R es. ‘T@ﬁtr&ﬁ@ﬁ |eﬁ£‘ﬁﬂe hfhb(bfafo@lb kﬁwasnésnﬂmc&hpar&l (Fig 4)
I expression vector inme |atel}é after the

afrh ol wietd m@sﬁeailaemva@estlategg tq FEiptpce QH-U)Wltl@h@ﬁL Ngat grtain regions

SIS L ASTEnt, (581 SSERAPYIR i hEmes wsd o

lihd hGRLNO IR efalig Iiﬁll(g ﬁl@ﬂﬁﬁ&hbﬂ&)mﬂm INOVA tledre laféHao pivmers or
chimera (728bp, SEQ ID excl udi ng the 26 amino
PAR ampkfication asasisipng émevoid gnup@mg@o@pb/orf@t@?tlon enzyme digestion was

eyt bat ock onacEE s S el 8 Sl GH-V 525 by

CWA E%g@%ﬁﬂ 1&11{2 w&g nlléngwlamnggxe ghaﬂilm\tiagmN%amﬁm}pN\hdnmera of

7asd:d> (3HQ PORNQ) | Was Bade éihPU@sh%i’éifgc‘feﬁoé W@y% enzyme
Priners E & F) are shown in Figure 5 for

Safipl i fication of 591 bp mature hGHNV 5 fragnent,
Pri merjofing SEQGHIN\NG tht Ahodified Rmrrmmng:hGEQ ¢ID_NNovas1@))r better E.

ML IRCRRT E X DETE O

(&ﬁ@g@(@e Z?ﬁ 1%12&%8? P%ﬁ% %&eg prePob 8§ cloked fEQUIPIE18TPA-cloning

vectors and then using the chimera (SEQ ID NO: 3) as template, hGH -NV mature cDNA

was subcloned into arabinose inducible E. coli expression vector immediately after the
Enterokinase cleavage site (Fig. 5a, b).

Cloning of hGH-NV mature fragment (591 bp, SEQ ID NO: 4) into pPBAD-HisA
expression vector was done by PCR amplification on the mature peptide portion of hGH-

NV chimera (728bp, SEQ ID NO: 3) excluding the 26 amino acid sequences by gene
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The advantage of having the difference in am no acids
(total- 13) in hG4+V from hGH N has taken into

wa@oenvsioaieeat i on where the changes are done on hEE¥/IN2004/000182
clone in such 10 a way so that those am no acids are
repl aced with the hGH+ NV cDNA stretch Consequent |y,

SpeRA Fpio idkich iebsep thgomeB R L ou Bt of P pelnEgR [y NO: 4). For
angﬁol(l}?catlg b%f%%' ﬁ@} Eﬁﬂl 0 fhAGTERSed £ RFEEW 00: 12) and

on usag secon ary struct ure rationale. In
Plﬁrher F i(8BQ W)Mamd cfor BORstmplificaige SGdns: spga@c [PEmer pairs

(Pgingqﬁ%lﬂi kT i s e ot i ek AP RERA Zﬁcﬁﬁqné’ clfle nor-Nv
eréH r orr%h% B E’@'LDQ\I@' fi)ecﬁlﬁ Pfrfr@éf‘m@ﬁ(l\m NO: 13 6 Ve@:bﬂportlon

92 "am no acids are borrowed fromh
wananpBRe@A6m masmio (eBADHisrA Jay&iogede ixaaisertp @rﬁSH it ﬁﬁgment

RO BNGAT I RN CU: B AG, L D Do 1679

ful | TheRalRte PV LSliaR 8f Affereftdidsintitlo aciiatatadl 13)wn hGH-V from

uni que 20 restriction enzynes to replace the
hEHaly e taken gyte corfsideratiog; whese thetchanges @ (ﬂonganél(_ﬁ—gi glone in such

N R
cglg@th{rl&lg{y éﬁnééétdhhrlf»)gdsculsce ﬁfa}dg&sEs ;cbb—abh?ﬁblﬂdﬁed hGH c]iNA product
S | | anal ysi s was one Q con
kespERg\NS extirpssion akfieiangy ipuningad Be sepetion) %Iﬁﬁ%tf‘s\ééﬁagln enitgds based
Fo% I% angtf&'hg s&q}nd gf'f/ Wlo‘ﬁlale”ﬁ{ e SRANHOHUSY chimeric
et enp

ate for gener at i on of

ciigt¥ict(72B bFPSED Ié):iN\@)bb ltiee et Semmuieo facids QIlth a0 amlﬁilm@CIdS signal
aci ds and addi t.i on ue RE si

prittislsi ang ropeh sy © A HB tlgee%e Ao %ollcf.ne?l n? 1f%eﬁs om hGH-N 3"
AR AT b IMOF oY hAABEH Borrdrl kb, G HEN FBINK @nd 193-218

t he fied form(a unique restriction
aﬁﬂﬁcﬁam&errésagdmbmbe\ecd frntnrld&ifdééd]))N&as cloned into 30

o1 ¢ e g B Be g G T lgfind REECD M1, end pGEHN
c§1¥t2m*ﬁ% skSEB XB: b@uﬁ)le cONRU Elottds niBlEkbsted( sE:p@rateﬂijD)mth unique

sing~ Prirmer E (SEQ ID NO 12) and Priner F (SEQ EE)
rmmp ROy mED n.‘pmpllem hevh G- Vh%agrmntgusa%ﬂlﬁfprftgeﬁrtsawgth coli-able

Y

T by w)’ecﬁﬁ(iln %tWé@ﬁi Ncbl/NodréstisttinCina@ey sitd, q)GEHNV Restnctlon
i medi ately after EK cl eavage site which has s ‘\9239 A
apelysis prast e éxspeiimi dhe lligoed RFHAG Qumpar wihippEegbased TA-

thetic one (SEQ ID NOS5, Fig 8). This cDNA
L

Tderived from hGH NV chi mera was taken the
choi gy iR dandi BeABRs, AAGHINV nditherid banstregje(pGEABYV) was used as

th”?%a%?ég Ggs poRsratian GF CBRYA TR0 G LA P TP RSB 10f Sk amino
aﬁ} f c%ntlc':n OP Qtlﬁl Lquic hﬁ?él@r@%rGﬁ\’tﬁﬂ gﬁﬁﬂg hnd B&t of th(i/ sequence

I's 'not ng fromh

iR to| t@e Wutdl)/ fbﬁnf&HﬂGH((ﬁEQ(ﬂ-D)l\Blﬂmy, ttbe maatiate| hGH ORF of the
h NV chi
mc%llhed fgrrrll r(rsﬁlglqglgErgstrlctlon site, Bsr(?lS has been introduced) was cloned into

arabinose inducible E. coli expression vector just after EK cleavage site, the length of
which was about 579 bp, (SEQ ID NO:5) hGH Clone #1(pABGH1) (Fig. 5b) using
Primer E (SEQ ID NO: 12) and Primer F (SEQ ID NO:13).For comparison with the
original pituitary cDNA expression, PCR product amplified using total RNA from fetal
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i ntroduced few E.coli-able codons and the restriction
site (Bsrd) introduction has changed the 3'*d codon

wo@toobloeroarmi no acid as well (SEQ I D NO 5) usi npCRIN20et/®0182
J-Oof to SEQID NO 17-22 during cloning steps (Fig.
5b). Details of Making of the 1i G+ NV chineric

pR@NSY BHE Lidhel %8%{5 4 &Uﬁ V%Q%QMe%a]té@taﬂler Bﬂ'%leavage site which

extracti on was rom human f p1 tult ary
has shioum rfoor preBin prmsisldnu}wei qcﬂh&‘&é nempdred thiFd bp sybilstic one (SEQ

RT- PCR d f
TRAOR Fi59 oHns SRR BNEroo iR e IO ChaRg s diken the
clllcﬁ)cé\Q csoli)m Ql%ac&‘@rﬁ& Toid (ﬂsfg%ﬁéiaé}fhs Phdinthfhcl %Edcdhe&ir @creasing

t orough restriction analysis of both
tmmﬁmsms eﬁbnu@CUSAﬁ gn effecturd kave spestheiletsl oAhGBrexprrssion in both

it dhesbien gt T BE S oSG ki hE SPHLGH-V (sEQ

9 1§ t6l 'h(H%lSNG%C BO b N©ah tdNGhALIWAGERNET ehitnbe: (lsmqqua NO: 3) has
sites of 18 based vector and absent wth

ii@duyeds daw blf;cqalp-g@lﬁeqqdopssg@ |tbﬁ Nestgtionnse (RenGl) mtroductlon has
cl%m%gé t[1‘?e dS'Z%QgcQP %if 1?1@%%1% %éllf QJSEQ;? gg%@)l 9 !Ngﬁg Blimers J- O of

SEQBDWNS) (11% dmihg clﬂiﬁlg\heps/(ﬁtg; le)JIl gested open pUC- 18
based vector 2941 are also purified for

Diegetilsrof Mg ﬁéﬂf(erll %ﬂ%”’s&tm%ﬁc COStfféfﬁC I1. Ncol/ Not |
doub I(ﬁ’xggﬁzg el?sﬁéj sdnle %llh ARhI- RW/A ekﬁ‘:gctfohaﬁgse Rikeh Sfrong hur?an fetal

di gest agaln wt to isolate p o
pﬁuﬁz&y dissund fo]:&ﬁ}]iﬂ)-m ahd BUmem qblafcantg rfen h6H-VorPN Al sjuithesis 2Bxpected

Rfﬁ%@ﬁﬁ%t l llél‘ﬁ&gél@é{fg R AN (AL ﬁggﬁb@%%%@ql}@ﬂv (694
[ 3 .

OJBATED e PPy . e et ey 5.

thasughh aesgédionHBdlgisd pf beths cDNAshwhGHoRe sisigathessrjgen gestriction

in two amgo acids (at the 3rd and I19t1") out of the
epeymGH (B 40 aci ds, whereas in hGH NV signal sequence

the g am Hﬂnﬁl@ih%oﬂt}}hﬁw ¥hitferio GHNVA oim, ghE!19tdas@hélones of
rratches wth hG+ Qut of 165 amino acids 140 ami no

h&H-NHoRnd &5 Nure dowbleudisergedhaithrécaféysed whichserprdlic wige sites of

eifsits e o SRALERE Gt nE iR Ey 0 By dhddhenf B¢ 0 ou).
/ §0%8271D NO: 3 l-purified
A MRS S QLIRS GOSOETID N ) s ek puried

ispdate tlon® @6 bpandp’ QWr(ﬁﬁ%hP) fldiel Nag&iNoth digestps! ansnph{C-18 based
30 PR e R AR5 9,

DNA Igtgnge. Mcamrmzaﬂaxbw digesteti 720t b ek punyfiel ﬁ'agmeﬁt is digested
agglﬁaﬂaéﬁ RGO jor FORE TN RD & P 4P, 1380Poie? iHrgpgments from
b o
veiNAG AT S$g et HpSEGHIND g8t by which 13 amino acids difference in human
placental hGH-V from human pituitary isolated hGH-N was changed. HGH-V differs
with hGH-N signal sequence in two amino acids (at the 3™ and 19th) out of the 26 amino
acids, whereas in hGH-NV signal sequence the 3 amino acid matches with hGH-V but
the19™ one matches with hGH-N. Out of 165 amino acids 140 amino acids of hGH-NV
including mature peptide is matching with hGH-N sequence where hGH-N differs with
hGH-V mostly. The last 25 amino acids again are matching with hGH-V sequence.
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PCR anplification of the mature peptide portion of

hGH NV cDNA by gene- specific prinmer pairs given the
wepeotwd7 PCR product of 591bp (SEQ I D NO 4, FTIN26G)000182

10 CGene-specific priner pairs (Prinmers E & F) are

shown in Figure 5 for anplification of 591 bp mature

h NV f - i
B R BT b TS Ay A i by
b;g h%?rﬁbﬂs (P BAR: Ebidbohdng rdsbridtion &ited lgﬁ g 4P 3V1t*hpstfck§1@ﬁmﬂwnh the

rimer pair, prinmer Q (SEQ ID NO 15) and
hq:bpofr‘é#DN&ﬁE@dD NO 16)., Primer E was selected in

such,a nanner. so i ' ' :

oUCh, 2, JRINCE, SRR Ly BE A7 FHicH AIUIACSHA:D o wniaue
st{a?égy{'@r re%lla%b tlmd 'y ﬂvsﬁEBZ}HQ\ImF t &)tain xr@sorsaisa%gg wgﬁm enzyme

first nucl eotides. Priner was [
EEGoRNRGE, ML, el and BB STvaR T hisTEAT 8 Rred TOH-NV
e ar a-i nduci bl e vector which

]?ﬁélf%%@%%(@arestrl tion site for cloning. 591 bp
sequBORearhplifidation diehematwbgreptidportiposift hWGH-NY CtIH‘éA by gene-

e e olcll PR roQict of S91bp (SEQ ID NO: 4, Fig 5.

R I T R e lin o

C
59\13319\(1371'&%{&6 MNWagment Primer E (SEQ ID NO: 12) and Primer F (SEQ ID

N@g@;&@;&ect@gpomon was am%-ll--lf-izc(l:-rﬁ%%n asmi &%ﬁ%@% &%%se toa
3%@Wﬁ%ﬁ%@%ﬁﬂ@@%@ﬁ%¥%m D

NUETIETABRTHEC FOAGGACFGFC T OBICANBAGACTRRG PAC ettt prgipo acid
R RbETA AT A R AT A B AR ISR F R AAR SBSFQIRNO: 3)

vﬁ%— as first nucleotides. Primer F was selected at 681-694 in SEQ ID NO: 3
GATGGCAGCCCCCCEA

CTGGGCAGATCT TCAAGCAGACCTA GIT
wOEACheAsst of dhenmrdpotides were selected based on the ara-inducible vector which

1@%@? Tesiriction s1g%%ﬁ%r%m€gﬁ%@ﬁ%¥ GEfW W¥here the

| PRAAGET EEAGHGTT 6 HERRENT ST BRAGHECOGCT CTGT GRAGGEE

GCCTGTGGCTTC  GTAA X110l 35 | TCGAGTGGECCG 22 WO
2006/ 001027 PCT/1N2004/ 000182 Restriction enz
rrmcgesﬁceﬁgcczmmﬁsca@ﬁEIWIﬁ“ﬁtAGﬁéCEF%%G%FCC&gﬁSFﬁNE\GTCTGCACC

AR NS Ee@R A 1A ANRBIGABIET G A ANSOA GOTATATCCCAAAGGAACAGAAGTAT
BshTI | Xhzol / Bst XI, BshTl/Xhol, Ncol/EcoRlI, have given

T&hd5Cthe correct fragment si zes. Further anal ysis with
GMAIAB;WI:@EGACCWVMWTCTWQMAUC@@mzs;@é}mpAACAGGGAGGA

%dﬁ%‘&ﬁ@%‘)ﬁ%’@%b A6 RidTEe @2 L FeTdhE@IdOfBRICATCCAGTCGTGGCT

12361|Bg||| on the clone and on
G®eQ%ol / EcoRl di gested gel -purified fragment.

CGTGCAGTTCCTCAGGAGTGTCTTCGCCAACAGCCTGGTGTACGGCGCCTCTGAC
AGCAACGTCTATGACCTCCTAAAGGACCTAGAGGAAGGCATCCAAACGCTGATGGGGAGGCT
GGAAGATGGCAGCCCCCGGACTGGGCAGATCTTCAAGCAGACCTACAGCAAGTTCGACACAA
ACTCA
CACAACGATGACGCACTACTCAAGAACTACGGGCTGCTCTACTGCTTCAGGAAGGACATGGA
CAAGGTCGAGACATTCCTGCGCATCGTGCAGTGCCGCTCTGTGGAGGGCAECTGTGGCTTCﬂ

Xhol
v
[TCGAGTGGCCGC
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Maki ng A Uni que Construct of Arabinose-induci ble hGH

Cl one For optimzation of hGH protein expression in E
wa@odoe/oauorul timeri zati on of the whol e cassett ePCT/IN2004/000182
-~contai ning pronoter-insert-term nator sequence is

tried to clone in the 10 simlar expression vector.

To achieve this di ficati.gn, # : .

( hGRARviCHER FBHNS GHEHHADS efﬁ}e&ﬁﬁﬁ@ﬁﬁfseec}?@p@ﬁ?ﬂ‘%g?% with
NS 413N SDNEY SoDKnbI0 G TSI, DSRTRERIIpNeoliBSOR], have

Takén“as t he t enpl d

te pl . hGH d #1 (pAB
given slb@est entrast fﬂagﬂgh%ig@g %Frgthqrmab@@ with é@ogégh%?gk)c{vﬂof/l’ld,
977 tivel i £y, b -
Naot Rsiie ReRT Boh oy R B S B3 7 (EPIRS, NeollPsllEhel
BTREIENT RS EBAE AcBby the Nic@@Eto RABGIled A puiifibd Aeghent.

sites Tat 350, 1447, 3412) and EcoRl (site at 977),
MidliinhAdinig ; ' discibledsell Clong

Then purify the 470 bp f}agnenf'(FRAGNENT:B). set_up:
anot g oinglestdnost NEH ABGEHExDhAIoN INhE.Acdi 2 (asiltimeriggtion of the

menti oned above).and BshTI. ite .at, 74 t hat . gi :
e SaS et i gl bl 9L B i e
sib6r A23RRNVRQTRIY 2dfeverRAGNANTcafibn, HEH C1bge #1,9MBGH1 (hGH-

reacti-ons were incubated at roomtenperature for |hr _
Nihesivet s¢hboe singlernGihnsert. Figt ) mhadvEgTshpwangfs of total E. coli

FRAGVENT 3 to ge 373b FRAGVENT 5). Then ligate
CIHESSITRAGRER! lsgw&]f’# %@&Wl ' to get 5090bp ( FRAGVENT
6). hﬁﬂe@ohb %gg@%@ﬂg% s dviFRBENENToR] Sepquasitisyat 74 and

o FRAGHEMTy By Poriiphbash Lo G1Easted JiSETNBS: SEHpPRIEBAGHENT 1
sl (RS SEMERAEh B4 8 gl AU D8R OB s w25
e ) e a9 A g gl GETomrcfim, S
1965w§ﬁhmegurﬁgm7(bbp %zgglenqjﬁ M%&{Fé}ﬁ?\g stlqmggle{ ﬁltgestlon of
PSP LIRS BTt o, o s

QLo Qggﬁgbi@@wbbpsmubp arl tltaﬁﬁ:qm Tl guriés tlh:l iHgbp fragment
ara-induci bl e expression vector innediate after
(ERAGMENI ). Al the ligstion frachlls WEH h‘?‘i“g?ﬁﬁ{‘ iaLfy?OB? E‘Cim]f"ee%"“Q‘(fm for 1hr
cass .. anal.ysi s was done by sequencing on the two
t??%%ﬁ?@,ove%%@' bp and 4620 bp, after Ncol or BshTI

di gest .00 FRAGMENTEIRAd IFRAGMENTE tpABGY3bp IFRAGMENT 5).
2006/ 001027 PCI/ | N2004/ 000182 _cl one i

| |
Trehlligotedtic GRAGMIINY & ik it FBEN Badsiocht: S ULPHRAGHENT 6
Ld.i 04 8 taK et
tier lidle RO 4, SRAAGIVE Priolaety Slamibe 218000

e
(FRAGMENT By eFinflightgat SFRAGMENGH 6epd e&s wbich Afould give the

compiatns obe R BoaaR & T 6Toae M PARCH! S PG Bbfig o clone #2
@%ﬁﬁ[i,@g? g%? Ay (lellﬂ% ﬁ\ﬁ??ﬁﬂ%i&ﬁf DNeABSGgstidnhdniddrestriction

t'e was [ ost o
enzyme analysis with the unique sites e.g., Pvul to get the linearized pABGH2 of 7275

bp fragment as well as the duplicate restriction sites eg., EcoRI, BshTI. The exact length
of the insert was 2655 bp which was duplicated and inserted as tandem cassettes in the
ara-inducible expression vector immediately after the EK cleavage site. For further
confirmation of the cassette, analysis was done by sequencing on the two fragments,
2655 bp and 4620 bp, after Ncol or BshTI digestion. This attempt in making of pABGH2
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sequenced and confirmed. pABGH2 was only the stable
plasm d which even after two years and has been shown

wWo b@emombi | ity also in the fernmentor grown cul POT/EN2004/000182
Purification of the mature hGH from fernmenter grown '
cell culture 10 Induced .cell culture fromthe

fernmenter was, used h f
cong P e ebet nai e NGRS B R ST B5p Bl o
(Fi gf |)CO| i proteins. Purification of reconbinant hCGH

om pABGH1 and pABGH2 expression clone) was
ac hidmattdmphhasughn $xee |tca1ncmasqﬁhg nymbpsolgfasseties i the gra-inducible

sho here b cor st.ern Bl ot
veqoioly enriebgolavet ah TRk SRR ek aaer sl pREHE cBpstract
ad BG4 \Grtah e ehsbis cslnanm rﬁm@hthef lh@midyasC 8 Ngeall€ nkb o After two
t he commerci al Norditropi n standard from Novagen

pa%SFg@ uole thg) salm sabitey ipA\B GH3.GHlug ﬁlspﬁrqﬁgﬁs@tte PY3S ﬁqsgd)vhlch was
t i
seq&ls 3 daqes ded 9 Eed- (e ﬁ?r‘gépsi %ﬁﬂ/?ﬁ%gtb bg%sg{ﬁgw Elerd f¥€er two

yedth @@@ﬁasvdeteﬂ shcwit 1he staang;emsb iis tHecfernempamsewe qultval ent
to 20 that induced a known st andarg th the
Pugificatign ofihederedt @ F‘Ht’&"y”"ﬂfe’ ighAvBicel F’}I}tlﬂlel nci pl es

ar € Ih%(pu(éeé alfp ?%l{rhr% %{ﬂéﬁ% YRt dr %S%éﬁ) ?s; 18 QBuRE %@@fb&% material

AOWN sonet me t hat mphoma cells.
wh%ﬁsﬁaﬂdbﬁ@lﬁm'(ﬁﬂ eak bytaired labatzogiénsadutie Enorigprotdime | udi ng

o POgGHIOaet AT Gh B ot RABUTFLord G BFEZ eyession
clo\[{:@?S v@a%c%gég@@ thfbugﬁni%%@ra{s uﬂﬁfu@oﬁeﬁs-r@f‘ FMActEtwad! shok@BBere by a

wth small nodification. Nb-2
con’r&tpoh&mg hétestene Blot im&igive 6 ned $sThe fpﬂll‘lﬁﬁéshGHsW&S fiested for

biclagd RGVNABHoR OOk ARTSE ek G T PRy © e commercial
N &%ﬁ%ﬂtma@ﬁgﬁ]w\@ eng@\{%ﬁs7§er um (FBS) and 10% Hor se

eru Twenty-four hours prior to bioassay,
BiamdtivérywﬁGeowmmﬂammwd in qU| escent rredl um RPM 1640

%.F
gg 2 t%}ln 1'83 %Fé_I/V\é gss%gq%ggﬁcg Cts ] c(‘:nglgc éﬁ Pﬁ (;o'rrfﬁ?reifal hGH
(NERDEOSIY, WS e Agsh e GH @10hcﬂv1ﬂ50ﬁs the |talr§et/ tiﬁhualﬁem@lsb heguivalent to

plating medium RPM + 10% Horse serum. The p|atin
thactendu@érm eyknawe sandandsvidieihesassyraption fet |St11918 tory Q%elphlblmy

Di.f ferent t
RS S S4T RN A, 1068 i
sohfRUERL than g@h@n@d&ﬁﬁi réspofié Ishecificullyi tl@Clubxagﬁﬂc ihoym@®E, including
24 WO 2006/ 001027 PCT/ 1 N2004/ 000182 . 5% CO2 i ncugf-l iér method

“huben Gupwily ﬁoangnw@qléhwbwh T%]énQ%ﬂ fog 1w lagtoggRyR eV

, |
o TEE e U SRS AT ey
al 8)99shatith Elﬁﬁle RS ichnien. Nﬁép&a\idbln’Iphbnmrceﬂslme nbtalelleﬁ as gift, was
usp i she BB R Ao BRALAACHER 2 DG 7 Bhen BT celiiale bedn routinely
mBhRRL! ¥ gﬁﬁdﬁéorﬁﬁlﬁﬂ%h AT BRERINGEH (BBSPEAd 'I‘@%eﬂlorse Serum

process i'nvention was conparable wt
(HS@f ewemngdont hmniﬁpﬂomfo bioassay, cells were maintained in qulescent medium,

RPMI 1640 containing 1% FBS and 10 % Horse serum. At the time of assay, cells were
washed and counted and the cell density was adjusted to 1 x 10° cells /ml using the
plating medium, RPMI + 10% Horse serum. The plating cell density was 1 x 10° cells
/ml / well for 24 well plate. Different concentrations of standard and hGH produced as

per the novel process of the present invention were added to cells and incubated in, 37°C,
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35

growt h hornone standard and was reproduci ble. The data
intable 2 is a representation of at |least 4

wez@endwent s. The fol | owi ng exanpl es are provi PETIN204/000182
illustration only and should not be 1o construed to
I|n1t the scope of the present invention. EXAMPLE 1
i ng, throu nt o..t he c

h
94 Or BUOEHPORY g %@%ug@nﬁéﬁs rT:hEtCFB%WSWZC;?H% o (EfhDE 48 and
72 Qggggag%e&ggvﬁgﬁgg level in 15 the ORF regi on was

one ing s esis of gene-specific priner(s). For
exaiipy s, qmtlmmdenbﬁiomnhatalbtﬂﬂ and higtotsim f}ggurg &) thah thefgawas dose

cDNA was introd
derapen e NPT 0ot R g e , I AR ah " ettt
proPESHBAE & a9 lobtalitd dHe7Y HoNATIS bidueuvitylofprdaeh @Mrﬁ@neaproduced

exarrpl e where highlighted boxed regions are defini na%
as pérenayiet progéss.ftler presant imsiention wegxompaieble ayithuedererngestandard of

OB 1L T il e L ZR B St fon o
zﬂﬁ%@t4kkfe¢ﬁ@ﬁm the position of the primer pair |s shown

to anplify 694 bp hG+V fragne Y
pl addatgiloysie g)gqnaﬂ@s aregrgmqg obfll(h,bgﬁ@tl%d) nfy, én sﬁoﬁg] not be

co%sgllue(lj & Il%nﬁﬂhg ?crd]og)g of e Pre@hinlédidhi ghted in different

sane 'sequence region. 25 5'-

EXAAPTIICTCAAGGCCCAACT CCCCGAACCACT CAGGEGT CCTGT GGACAGCTCACC
TAGCGGCA

Clawggg tionelmmeegsuess o e (RN Ao S T GaoCTGCTCTGCCTGT
CCTGGCTT

CAAGAETSICH T eb e et ERT REBRY AHRheIEbPRes Pike grdpg-fevel n
th%gm&& tlll_es_}_ch& ene-s emﬁ&gg}?ﬁ&%e this

mIBAATGET GrutBonAper se, on the cDNA Was introduced on the human growth
hogpmqsr%é% T%%EY%WW sequence ag%;ﬂ_llg géﬁ%nce of
thW DA OB A A TREAKIGH N T éXel Cegions
araémﬁm@mﬁe@ﬁ@ﬁ@rmw@@@d@r@@ﬁ@cw&m@mw

B PP A e RE R AR AT A S REERL S B0
W@re 3fhe G_Iposmon of t GBZ/{mmer palr is shown to amphfy 694 bp hGH-V

fr@mmﬁ(cs’EQ 21® WD 240 6from1 plpepdr /L] N@@@fh/ cﬁj@ﬁl@ of AV dnd the
W GT-E:IA% are %%%%B%W@Aﬁﬁ@gqueme

16%}@' ACTGCTTCAGGAAGGACATGGACAAGGT CGAGACAT TCCTGCCCATCGT G
GIGCCG

5-CTCTGT GGAGGGECAGCTGTGECT TCTAGCT GCCCGRGT GGCATCCCT GTGACCC
ACT CFSSAGGGCCCAACTCCCCGAACCACTCAGGGTCICTGTGGACAGCTCACCTAGCGGCA|

@%ﬁ%@%@%@%@é@g&@mmw

CAAGAGGGCAGTGCCTTCCCAACCATTCCCTTATCCAGGCTTTTTGACAACGCTATGCTCCGC
GCCCGTCGCCTGTACCAGCTGGCATATGACACCTATCAGGAGTTTGAAGAAGCCTATATCCTG
AA GGAGCAGAAGTATTCATTCCTGCAGAACCCCCAGACCTCCCTCTGCTTCTCAGAGTCTATT
CCAACACCTTCCAACAGGGTGAAAACGCAGCAGAAATCTAACCTAGAGCTGCTCCGCATCTC
C

CTGCTGCTCATCCAGTCATGGCTGGAGCCCGTGCAGCTCCTCAGGAGCGTCTTCGCCAACAGC
CTGGTGTATGGCGCCTCGGACAGCAACGTCTATCGCCACCTGAAGGACCTAGAGGAAGGCAT
CCAAACGCTGATGTGGAGGCTGGAAGATGGCAGCCCCCGGACTGGGCAGATCTTCAATCAGT
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Expected product length 694bp (SEQ ID NO 1). During

PCR anmplification, introduction of restriction enzynes
w@iesoMRT hin the appropriate site at the 5' -PEmniN2004/000182

3'-end of the cDNA was possi bl e. These changes were

utilized for cloning into a specific expression vector

cc‘r%kﬂ@km?’ﬁ?@%%@&g@@g&mmGﬁTGﬂ@GéchGMCAA@deACGGGCTG
crbanarett Gl e b Rk i A Bragroccs

CTCireTgenResSPAGLT GTGEITITEA GRPAGESCEEE TRERCATALXINGTSEQUCCICCCCAGT

GCE%R?T(‘E%"@%%T}%%!A?%?TG_C%%hﬁéﬁ%ﬁﬁcg%ﬁéﬁﬁ?#*ééﬁ%ﬂA%TTMG

TINGelreéstTdel position on the wild type sequence (Chen,

w1 1 1

4 GATHEEAT BCRAGOHETRAGANGI Y udtioBai friebtri2BomenzyBkes7siigs within the

e 5 e D S5 P00, Rl e s e

utfh?é& E rcélblﬁﬁ% &1 Bérﬁﬁetﬁﬂé‘l‘:ﬁéibél&f vedtdraGHBerATRNG hitaGemnithin the
out D NO 2) or 694 bp (hG+_ 20

ful;1Sigh bDI\MQVSlblclwh@ mtttaﬁfccrtequ tWOdulmﬁéloaue@sputﬁgve&@i-l\é cDNA

base l.ones with restriction 2 e
wabifeaggoe el e ereh SaesfRE S R BritRls c&BF seQ
N@@rg)&e) %ﬁleBE on 1 % agarose gel to purify the band

of interest by using MBI, Cel Extraction Kit, Cat. #
Pr@esFor KeE-Vebuplifiertiong | purified fragnment then

anal ysed for its restriction _endonucl ease map by

Prihey Ssqueng (Wi 57) Si x t 0 seBehreni qud Leogth ¢Am ej t|Aelegtige position on
conbi nation or 25 as sihgle (enzyme con¢. was |(aardld type sequence

100 1), e g NcollNotll Kpnl/BamHl — Bst D Spel(Chen, etal. 1989)
4C§EﬁﬁAQ_AGﬁWAGWQ% WNE{S/P"/’ Rea | 288 ECORIG BGP1SF |

A h-gn-n ocflrmfodfrnmfhnon
4q

G - i 78 12500
N S

uuuuu LN ||| ”U urgtctot U
anpl es. Rest r| ction endonucl ease enzyne di gestions
EXM@PI&Eﬂe checked to ascertain about the validity of

V?)&faé?ggotﬁﬁl 2 tgfil’egﬂgﬁ’es G l?il&geﬁ%}%e?hqla W3R 195usOUT

ere trlc onuc ease enzyne

0, SRS L u35) 898 By, DS S SeL] 08 S ShONS com

mg? g\{cl) 'ggw\gg"%ﬁg‘@é ﬁg élrgltglﬁ? E%éﬁr%%&gél 1%9%%%{2?%%%,\)?}1 restriction
erioaweiceg Sqll RudlXhoBal 10 jHciofl reaCfion 6, up. Apak¢acti@s kaphple was run
oﬁA\ \1/‘90| agar%cée Igel tﬁcp%lrlfy %e%and of interest by using MBI, Gel Extraction Kit, Cat. #
K0513. The resulted 2-3 pl purified fragment then analysed for its restriction
endonuclease map by digesting with six to seven unique cutters either in combination or
as single (enzyme conc. was usually 10U/ pl), e.g. Ncol/Notl, Kpnl/BamHI, BsrDI/Spel,
BglIl/BamHI, Ncol/Hgal, Ncol/Rsal and EcoRI/Bglll. Approximate fragment size was
estimated from these restriction endonucleases enzyme digestion before analysis on
agarose gel after running digested samples. Restriction endonuclease enzyme digestions
also were checked to ascertain about the validity of the bacterial clones containing the
insert of our interest. Here, the restriction endonuclease enzyme digestions were selected

in such so that the distance of the insert from the vector enzyme sites is mapped and the
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EXAMPLE 3 Making Is'-strand and codon usage 5 In this

i nvention, our interest lies in cloning of hGH+V from
w@bk@emmoa7 and hGHN frompituitary into an E. PCDIN2004/000182

TA-cl oning vector through digo-dT RT-PCR To clone

hGHV, total RNA was extracted from human pl acent a.

) i tr
ori giiuﬁﬁggﬁl 60:151%?% Qﬁ g{ %grg} ﬁge%@%:}ma%mam g{%ﬂg’g‘% %E&RI Cfri0I,
Ap@U Bsh ORI, SEBT- LR sgs done on ol i go dT(8+12) and
ol i go .dT10 purlfl ed MRNA usi ng Aigo 10 dT (8+12)

EXAMPIE3f or mRNA generation and subsequent|ylst-strand

nt pool ed nRNA used for
Mifye T nd T ‘?"‘s;’ff’n SR8, DO0i th The ho p of AW

t r ams ¢is mvaxstﬁnbyuﬂﬁterrmmbs orcloriisg 0§ hGHRY fepmaplacyntaasd hGH-N
assured hy anpl.i fy| st andard eepi ng

froabmtw&q%m@ any &. i -GlepEe vseiQr Elilﬁﬁ}lgl? Uigo 4%013 To clone

R/attbtl\ﬁ? Yo ¢ %{tﬁ@f@@nﬁoﬂlaﬁ%a{ Pﬁl‘ﬁ@n’cz}) Ghrfe-§le@iRupstream and

réct y TA-cloning into based 15 ‘vectors.
doﬁ(hktrdahEpmmsnstaw éesctglmdmccbrdmg tatlehGHAY cDAYA gednence (Chen et al.,

S on a al ysi u st XI... Nc
19B8Y K-SR aRescbtel Qs Shaip 71 phite ¢ Pl Sy g Otigo-
Qf{z) %"n‘n’?e@;xs a8 ARNK geddfidnr eﬁﬂ”ﬁlﬁkecﬁibﬁﬂwlﬁt -dtla8d (BN AN synthesized.
ResUlt's confirmths valldlty of the 694 bp_ fragnent

The SE@led DnRISA mseésfohd—i srra@@r\mDNHGayNh@Wﬂh aigfehelp vls AMV

o AR Rl DL P AL g s
hokgéaég@ggg%% aB-Eoﬁ;&ﬁ @g“? écftlh%@ne put #tgr/e ?ﬁﬁ&ﬂ 692HBp putative

| oned direct

hGH\-chragmﬂU (SEQOID aE- 11)8s bbme@l dxr@&b’dﬂsT(\p@HNS intpgi{{gr18 based

e B S P BnEREE BB, et s darr
Bsme%gld]\w Pﬂ]ﬁt@%‘ﬂ@@k thBahlidityher the ErapmefTasReER fv thd Uﬂéntatlon of
fromfetal pituitary_ and brain are

thef;agmcmtwmnn H@HL@MO@ OResultsperdemHbey fidilsofdha P94 by fmsment (SEQ
n according to E. coli codon
m:}ggebeq’sg‘b(wkéﬁa]igy%"shom'mst of the regions, are
si MU@H-NDNA fosamiuwagelst Geayratid ading thd $88] pithiBry mRNA
Pat No. 4604359 In a preferred enbodi ment tg@( &
folierving the sagee Pigcediae anmenienedrbovgs ?@uhﬁﬂﬁmﬂda% 14 amphﬂed
hei z -
RO DRSNS 831 et U pygine o
p[mmagedﬂr végtatsy@GEHY). Seng e[ghrt ngidiieerestoiotomn l@nZ}sn%efrem human
uenced usi ng normal se c r ot oc
G Rb g Kot e i o612 AP T W Sy showed tha
[
thglz??f %Tt hr o@]}(ﬂ&ﬁq@% or Ntkﬁfzg]utgohm PEG Bftﬂi@éry i rain arc both

co reC|p|tat|on
putﬂ;ftﬁzemG&é-N ¢mNKr af t

Since hGH-N was analyzed for codon optimization according to E. coli codon’
degeneracy, which shows most of the regions, are similar to the codon usage (Gray et al.,
1988; U.S. Pat No. 4604359). In a preferred embodiment only two amino acids in the
mature ORF were manipulated in their wobble sequence, which created a unique

restriction site
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et al. 1988. After purification, sanple DNA has given

for sequencing in the range of 50 ng to 500 ng. Cycle
W@ egaemoeng reactions are nade up in a final vBCT/INR00£000182

either 10 1 or 20 |. For each reaction either 4 | or

81 termnator ready reaction mx is added to the to

DNA tenplate. This ready reaction m x has pre-m xed
EXAMPLE fye ternminator, anpli Tag DNA pol yner ase,

An%sg,ﬁs{z,g,’,g%géer. Addition of 1 | of primer (5

tubes are subjected to cycle sequencing in

t | o f ok .
RO SR A8 i, g i
mddifsd @i thatigsbrivot;h DINZA vl isostiquencadetitiiee a( PER4préJucared a plasmid

15 et hanol, washed twice with 70% anol . and the. .
constingl. VORNRUFERS Sirongs colamnp dhraugh PRO P i detEribed in Kra
ANBRE A P (o g o iSERLMBage of 50
ot %‘3 Tgé %e%fé}%ipgnhgﬁgny 5%1?1&? mAg%IE Ig?rvg i olg%l&e/l?c.ﬁ%mm £
ng@9B80 hel At yodscafienidiey ehbtimsiace mBNAPD 4 find wolwste aff @y 10 pl or

the difference in amno acids (13 total) be,tvveen,hg—& h
20fuloRgr eabicreantivmeithearad qrrt il EBRBAIGEFREY SpAcHiR PEX dfadded to the

hanges. are. do on . hG+. e iJ : .
D R385 S A A A% O B R T
" NVET1, AAEBuE@NABEHeA I Y ritheE(5 palbolesail), eubes are
DI%&’?’F}?’E%"“#& CDNA product. W had }{?ﬁgn th((e P .
subjeeted ausycfe sdquammingiiaHs theemal dycer (Scomixsiof HHE, peecsgS0 °C for
based vector, These clones 25 (pGEHV and pGEHN) are
5 s¢r §ad PR ACIRhIMSd y with uni que restriction enzymes to
replagepckh dSwRRELH fICsdaneh ORSta¥ {¥H B.6) and
col iﬁaeb]f)gkhﬁgl-ﬁﬁ%%@{ ?g%?%redsﬁ??eaug ° const rugt s.(ﬂH ) ar?
ctlEhen vwdsked twisk WitBH700¢ athinokpad ttesiindl GE4 pedliehgas resuspended in

restriction enzynes the  digested fra ts are _
formageideq SAmPIRSeRER dicRerasefl Gatie BUEIHEH: SdRaTes G ngioneti

ol LueshNeol / Notl site. Restriction
A%aﬁg%egéiogpAv\gg?done tgg&confi rmthe |igated hGH NV 30

EXAMELB 5W t hi n the sanme pUC- 18 based TA-cl oning
vect or, (gﬁ&i %h- Perr et al., 1985). doning of
Coresprmnctiont ohtke himgiac e done on pUC-18 based cl oning
VeCt]ﬂrourFkg% ' Ble MERINDOT amideadifit 918 Gt beBEeewGH-V from’
as into pBAD"pronmoter (or simlar pronoters) )
h@GPBADAtitaa)n intntorsidesation. wheb ithe ghangss aendersc e WGEhY clone in
transforned TOP 10 E. ..28 WD 2006/ :
supbe R ACOOHFGBEREEEnG 4P Gty 2P RO VARG CEIEY RN retohs which
2158 BGHEARBIVRERle G0N EcdIYati 8 eitldidIgGH DN A gedduen Wiedhad taken the
overni ght at 4C - 14C for 16 hrs. To_increasge the

prviobsly ctrined hiks Noameelr@E-N cDRb in el Le-4 8 pased Yeqiiphhese clones
t [igatj t] X i . :
R P RGEFON € bl dhhaldot i FRIREESibin enmmos o replace

RV mauReh©Bpct@R] regict@OVitli Earsii-ableei GHAN moxtidhswarssynthetic
spreaded onto the 2XYT agar plates with 50 g/

) |. of
. canspias. Then the finshhGHyDe Chimgi wige claned Jiswig; Eeirighpn, enzymes the -

dll%frasﬁgcg Frtfi%lglgﬁt\s/ g%: afégeite(%m&lréﬁl:h Bk %o WBste HaLk Hith MA-cloning vector in
between Ncol/Notl site. Restriction analysis was done to confirm the ligated hGH-NV
chimera within the same pUC-18 based TA-cloning vector (Yanisch-Perron et al., 1985).

Cloning of hGH-NV ¢DNA chimera was done on pUC-18 based cloning vector
pGEHNV .at Ncol/Not! site (Figure 5a) as well as into pBAD promoter (or similar

promoters) (pBAD/HisA) controlled E. coli expression vector and transformed TOP10 E.
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extraction was done by follow ng mniprep DNA

extraction with the help of alkaline- |lysis procedure
wa@gongmatoeoned above. A thorough restriction aneCT/EN2004/000182

was done after a putative positive clone was achi eved

w th NcoJl Eco24l, Nnhell Ehel, Ncoll Xl 20l, 10

hTl./ Xhol / Bst XL, BshTl/Xhol . _Ncol / EcoRl wer. )
coBnREn (! (¥R HEAPBB P o FRp ety CRETRTdp Grin mit

SR PR | Rk G5OhE HE PR rédsY itAY nhiRibel 6N @rahdfBrmants it was
ngﬁ?%@r%c@@cﬁ&f r1]°t818 E)BAD/ Hi éArefpr esgi on vector.

nedgshiyc@ntrsubate thetlmatien edadtion ciiniim ghisfmanrey. Feihgansformation,
paortion of c ich represent th u tide . .
b bl o et SR B e o S BB fraion mi
si gnal i i - i &id L e h
W aPp@lasf SRl S 23 G NG, LIS NG RRERII, g More than
5012) calbgiesiveRr frf¥ehtnper phate;SoQrbIp MO W3}t wingrinaarieed vector. DNA

heBiosrig b SoloinecrREek SREA SRFFRe) TP e
Sist et dddl ' jaly3is(Whd ABHES aft
) GRHATEE S B 1010, NG BRIl B gkt «
puddtdved @okignedclone sweh ahwayd swithh ANcol/Reo vt W@I/Egv@_gp Ngol/Xhol,
R sk SR bl e B A S b TR Bt sffpon v
appl 4 ﬂéﬁ%k'?ﬁéh@ﬂ@i@%@cﬁre%sigﬂ%m Y8l &b MREStrPigHEtoMY thechimeric
pBAD/ H SA expression vectors (or simlar vectors). An
M Acng pRADASISAI expiresaioarveripsi Applisaniamre fntergeied i cloning of only
mat ure chi ic.clones from TOP . i . .
tng g AR e vich Sotiocal fiFimghote i s ¥Rl prelyding the 36 amino
adidhe Ehetéea%forﬁ LighASeplie. TohRhiewe aiat YenehipetiliV praicn peire BiAnade at
clones which are’ligated in the right orjentat]j nﬂg}nofmature

the Starh rireert Br SBQ P NQ:i1gawend stop (Prignar &, pEQy dP IOt

h NV(SEQ | D NQ 3 ' .
p@% éﬁé%n-%{t tggg%rﬁe Sl)é%e;tg)’aclfg%gﬁlg é%%t{ﬂlfeg{@-[{—fl\{\g Sﬁ%n?l?g%al%(l)yn after factor
VI end@HOERRVAvagesiendithn the vestbrsrpeinidripgirs $PEmdys @R ;SEQ ID

the synthetic hGH NV _gives identical, profein sequ e
Ngs:I7nand BY) ofdhevestpofranen e dogigngsyiaich dWay S‘R/glvﬁ% Rﬁe mature

LieRl i ' 8EONWAST-WRKBRinE ethod.
h@ﬁéﬁ&%ﬁé gr?%llg ?1%?23%@32% tv gésfgﬁ]?a%ﬁﬁée@%odi rrllg domai n nbfne )
Uking! e ogiqhbetraegyl apphicant regiaohieived apaiitive alohppef hGH-NV in

Thi's hel ped to increase the |evel o r econbi nant

] f
PRAI/Ts Adeiprepaian HGHars (g HWIT Kefi¥fShe expression in E '
col | AW%)(I?%S{SVE g&&ﬁ%t%%%soail% oPhE ditaRate QARG clones from

di stinc e promsing difference inits
TOPI0 5 Solirxpevable (sEhiy. (o8 pimilde strains)cdndrion§rroed thak these clones are

mul ti casset i nt o ar.api nose-induci bl e, (or ..Si m,l.ar. .
therm“%twed]ﬁgé\ﬁ\? Satyre c&l@& @Eﬁ]ieﬁ)w arg ?lgetﬁé«éb% rq%IgLaOnentatlon on
0 <AVl | st f3i S abfe@ MRAL hGHINV g5t NIO:€¥) sequence
t}%en{'%{tcgg‘lg%gzéfsh%nnatsure cDNA in the for (rEEg? 5 =
diffips froat EGHAN sefuepse inncadanlusags) eneadshidensl entriction gite pad mRNA
hi gh-1 evel expressiqgn . in E..coli ' .
e Uk SRR 80 P e RS B0 BTGRP o
s&fﬂencé’\és- thR'?sEMBrotropin (Fig. 2).
EXAMPLE 6
Making of the multiple cassettes
Unique strategy was taken to insert the multiple cassettes of the coding domain

including the regulatory region in tandem fashion. This helped to increase the level of

recombinant hGH-NV derived human growth hormone expression in E. coli which is
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band on SDS- PAGE, and further confirmed by Western
blotting, N-termnal amno acid sequencing and

w@e@boese7 cl eavage mappi ng (unpubl i shed dat a) . PGI/IN2004/000182
the previous clone showed only 5% of total E. col
protein expression, we have focused in nodifying hGH
.10 . C e H#1 ABGH cToal ight
disgetly,, Vﬁggltgl?\}’éo@ 88#9 dﬁtergﬁgppl f/tlg] negiﬁgegséf?ﬁ é’f‘gﬁg? of Y Here,
clohin%aéﬂ e ﬁﬂﬁmﬁké&ﬂbﬁ éhto TEhitsinesetindieilik e stnilei stisctioh systems)
| e copies romot er - hGH i nsert-term nator
expragm\teétorﬂbthGH%% %‘Plé‘f B32Pi ve clones was done by

Sevfri,@p%c er}H%tnS‘ﬁﬂ 191&% § LE5t EbGib YT R YRR RPINS ii$ the form of

ur ck uctlon experiment followed by
du feﬁta%%%ttfe@weﬁid&mblme@dpeasabn o'iéc‘ref( fordsgli-tavelyenpeesaiontip £. coli. A

i gher 15 than_ the previou AB
thoseigheanalysisewas @nemp%@FeSP %‘10"661? aigﬁ%%ﬂsﬁ%g ﬁ‘%ﬁﬁ u}:}g f protein
bal\}g??% deyaep A At PRI 2GHirARE S WedtbrmMRbttiapSNitahiagranino acid

orough réstriction analysis was done on the
sec[m@ﬁdzlhg wad proeess cleBvage rdapgmg (meub]@hed datahiSingsrthp prgyous clone

S5y b0, 3l 20 SRR, i bl mgins v

hi\RChéBsell at RAstBsibfi bEcndN pasitlve clones by
CIffil 51 HodFiRe) \Sﬁehw%bp 1282bp, SQO%b 3717bp

apglyiipm Begyfofdigaton snd q:lgglpgc"ﬂplg @pylue A*op@ [COBBIHS gf @pﬂlple copies
of gg)g&%tgxleﬁ @%%%ﬁ%%t%{rﬂ] 2 gs%et%ea '@%&ﬁﬁnﬁ@of&%ﬁt@@ clohe£¥as done by

ve nmenti one

se@éi‘ﬁl' fcbﬁl@nfaﬁfm | d)fg QésltlﬁkﬂlonReﬁiym&tamahymen Amiaysdsl @gsqmdk induction
maxi E DNA i s show ng
v

exprrammsrbloned by RSP AGTABORRIS DG I L6 SRe e to higher
th Accl./ B 6 2
e Sardonty B SO ABAHOTEL oo RS, $A2 KRPHIRA level of

exBalRdibh ifeeidn wah@erig an bplnfnnz&d nﬁmﬁa th dalgwtm@ucers
ragnment pABGHL cl one doubl e

Accl4 Eh@mlgh zp;smqggn ARelydie geps bjp?nﬁ ot Tﬁlp @85183?1 Glongg. Pvul digestion
nrtﬂtger eﬁ)%eé)t N2 e\fré{! tlaftcelgﬁ out s&8tififs mbiRAor Jé[&ﬁn%)b@sitives.

one a ter anot her, whic ontain
the Masal pEpUDNa from, hGibaBbNA (m’s%@Hl}aW@rq digested with Accl/BshTI,

e e 5L 6 TS T Bl 754 DA

1965 bp f
fragments, &ﬁpregtg\g& éfté{ OT}Z@ILS chetﬁgéggon %f 37*@d eﬂ%d'l;r:sgnples were run on
1 %%ea[g%rdse @cl 438QR4 aboie beenitionbimdb wevmlmn’tﬁadiolr hg’élptled as

2006RGAITER FETINSBOFFOCBABSHIY TREPSENY o Bgving, fhe ecl
ptggtgq% {2 ?gﬁ? 7 5F ﬂ{t@eﬁg% tﬁll@l%@déﬁbl@ BREsed WR Adcl/BSWII, showing

Ehtion © on ng nmultiple cassettes of

1963-HpPMaridnt1 282 he Emadmfrmmmﬁamre@t peSRSTIE sdawhley digested with
KOTSRS T
d%r%sotgc‘lfjce Aé’é[@lcgkf' %76-up, £Hdl19¥SHb BéirifiddaTbgids ofdsterest those will be

I'nan appropriate fernentation condition.
ligaspar ati ve protein expression |evel

These three DNA fragments are ligated one .aﬁer another, which contain the
regulatory, hGH ¢DNA insert and the 3’-downstream terminator regions. This whole
2655 bp cassette is finally circularized by ligated with the 1965 bp fragment. Total length
of the plasmid construct comes to 7275 bp (SEQ ID NO: 18, Fig. 5b) where the insert

size is 2655 bp which is inserted as duplicated cassettes arranged in tandem.

i
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SEQ I D NAME OF SEQ POSI TION NO SEQUENCE LENGTH
(Nucl eotides/ Peptides) 1. hGH+V(cDNA) 694 1-694 2.
WO BHeMIOPNA) 723 1-723 3. hGH NV(chi nera) 723PAF/M2804000182
591- NV 591 119-695+TAA addition 5. 579-NV 579 120-695
6. Prinmer A 29 1-29 Forward primer, starting at 5'-
T E%ansl ated region 7. Prinmer B 29 Reverse priner to
ify 694bp hGHV cDNA from human placenta 8.

SEQID nerl NAME 0of- 28 For WaE® pri ner, stBOSITIQN at
NO5' - unt) ISEQUIENCEd regi QENGT® i npr D 27 Reverse pri ner
to amlify 723bp hGHMNud@igest f om hurman f et al
pituitlary 10 Peptidd Eptides)217 | nel udi ng the 26—as
sk gnal| ISEEV(@ONA)L . B de of | 0947 12 Priner E 24
A 120-MGH-N(PDSRQ 1D |N@3 3 13| 192Bnmer F 30 At 681- 695
of. SEQ HAM-N/ (cBindeta) Repsi de NV| 27281 ncl uding the 26 as
Si.gnal| egptiyde  I5. Rryarer. Q 1Y 1msestBA And@iidl vect or
upstT HHoSQYUENTES 16.s7gr 1 ner 1d@edneal s on pBAD
VECTOf u n N Cl B STTE !
PFi mer| ST At 208- 328 fg _SEQ b ﬁ%g‘kﬁ% | Harting a3
At 388-418 of SEQ ID 3 19 ] _
of SEQEmING 3 20. o M >3\e)ﬂ\‘°tfseﬂ2€$n%}
NG 321 Primer N30 At 927- bBGH; cERH [HgINEIIE 22
Primer| O 32 At 1304-1335 of SE(Plapemégy 3 5
8. Primer C 29 1-28 Forward primer, starting at
, 5'-untranslated region
9. Primer D 27 Reverse primer to amplify 723bp
hGH-N ¢DNA from human fetal
pituitary
10. Peptide of V 217 Including the 26 aa signal peptide
11. Peptide of N 217 v
12. Primer E 24 At 120-144 of SEQID NO: 3
13. Primer F 30 At 681-695 of SEQ ID NO: 3
14. Peptide NV 217 Including the 26 aa signal peptide
15. Primer Q 17 Anneals on pBAD vector
upsiream sequences
16. Primer R 18 Anneals on pBAD vector on the
EK cleavage site sequence region
17. Primer J 31 At 298-328 of SEQ ID NO: 3
18 Primer K 31 At388-418 of SEQID NO: 3
19. Primer L 31 At 934-963 of SEQ ID NO: 3
20. Primer M 27 At 744-714 of SEQID NO: 3
21. Primer N 30 At 927-953 of SEQID NO: 3
22. Primer O 32 At 1304-1335 of SEQ ID NO: 3
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38 WD 2006/ 001027 PCT/ 1 N2004/000182 W claim 1. A

hGH NV cDNA chinera as shown in SEQ ID NO 3. 2. An
wa@einaoomei d sequence as shown in SEQ I D NO 1l4pentaden00182

by the hGH+ NV cDNA chinera. 5 3. A plasm d vector

cont ai ning chineric cDNA sequence as shown in SEQ ID

N&QB 4. A plasm d expression vector pABGH contai ni ng
WeHAHT a derived rmature cDNA sequence as shown in SEQ

ID NO5 5. A process of obtaining novel hGH+ NV cDNA

1. chi ner@HONVEN A Rhirdera Whitetvn i@nSPQED KOnAn G owt h
Hor none (hGH), the said process conprising steps of:

10 (a) isolating the total R ! | acent a, a :
2. pi t R BP0 ) US4 WEVERE TS BTV Er eeRes By SN
isof?ﬁﬂ@ h@E+V fromhuman placenta RNA and hG+N
from pltlrﬂutarry' RNA of step (a) by reverse
transcription using gene-specific priners selected
3.f r om SEQnIOVA@T obntaBigy ¢Himde cPNA sHuend® axehown Hhek @HEd NO:3
IDNO 9, 15 (c) cloning of the anplified cDNA

i sof or hG+V_and hGH N B o o ' DNA.
.1 ho & BEEPICEIRR ERgr e PR, Ebding sl (RAPA e

Cc DNAeqiieni0é ¢ gfoval inBepI &)0:according to their inframe.

translated ORF sequence, (e) digesting the cloned cDNA

I sof f st t i fi tricti _
sLscronm of sicr (6) ol PReri e LB TRt i ik vt
| sof OF M. 9F nééfﬁf Coth HEmB NG, AR prod®e ebihbfising steps of:

By h Fra

regi ons gnent at specific restriction
endqayc! essletingitcestabBNA fgerh homan plaobitaiand phietaiisi r ed

P oribhg. G bE BRRSH LA e O TR ooy inf Blacenta
3ina ?@quéar%%ﬁ-}%&%i%ﬂé?§RNA oBstef\(DIBCRSErs@Franscription

cl ai ned ereln in steﬂ}?p(f) t he portions of
cDNAs f r oming geneispedific pemarseselpgtedifrong JEQ 10 NO: 6, SEQID NO: 7,

conbi nat i far _deyel opj the ¢DNA fragnent tenplate
of hGH fogﬁgéﬁtlgagéﬁ‘gghﬁggﬁs% WO 2006/ 001027 .
PCT/ dg?‘ZOOﬁ%&QQ 182 (R RDAES isdforfs AIGTRY drtd HGHiNroBstep (b),
wherein the desired specific conbinations of hG+NV A
cDNA® hi nemmapasing the gestijptiongndoguclsgseamap oty g ploged DN
shown in isoS o%‘xls I:o)f % (035 ‘according to their inframe translated ORF sequence,
(e) digesting the cloned cDNA isoforms of step (c) at specific restriction
endonuclease sites,
® replacing in digested cDNA isoforms of step(e) the hGH-V fragment
specific regions by hGH-N fragment at specific restriction endonuclease
sites by ligation to obtain the desired specific combinations of hGH-NV
c¢DNA chimera, and

(2) cloning of hGH-NV ¢DNA chimera as shown in SEQ ID NO: 3in a

suitable plasmid vector.

6. A process as claimed in claim 5, wherein in step(f) the portions of cDNAs from
the isoforms are put in specific combination for developing the cDNA fragment

]

template of hGH for better codon usage.
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8. A process as clainmed in claimb5, wherein in step(e)
the specific restriction 5 endonucl ease are sel ected

WO eaio®eM , Aatll, EcoNl, Plel, BstXl, Ehel, B0i/iN2aomi00182

Smal. 9. A process as clainmed in clains 5 and 7,
wherein the novel hGH+ NV cDNA chinmera generates a
as. shown i

"o o1 0c SIS G BISHAH Fh IR v herSih e fepire DB opppgations of

| ey DA Ritimdid £#ON46200H)| dE5SRLH Cﬁ!ﬁdlSS'SUQS bp as shown in
ene Cgecn‘lc primers. 11. A process as claimed in

cI aiYHQE NPiet-ei n the gene-specific primers are
SeI ected fromSEQID NGO 17, SEQID NGO 18, SEQID
2 I‘%EQ I l}]%]

‘%20 ro(%Ig_rpr occelglég?1 efglis%c & rresd ‘IplI}] arm %Bee\)ﬁ Be JPQCIFH% restriction
ex preelasmbsll@s@ aRsklediet fvin BeeMI, Youtli hiEcodNIaPErBs¢X T BReDSmilLand
IDNO 5 is linked with a stretch of non-GC rich
sequ¥Ptles. 13. A process as clainmed in claim 12,
wherei n the sequence of chinmera-derived SEQ ID NO 5
ldluglkllg r&@eﬁ@ 2§ &51&%82?13&{11&05‘ ¥ 7,1 WlbrSRAHE RSl h8H-NV cDNA

chimera generateé a mature hGH ¢cDNA as shown in SEQ ID NO: 5.

10. A process as claimed in claim 9, wherein the SEQ ID NO: 5 is generated by

c¢DNA amplification using gene-specific primers.

11. A process as claimed in claim 10, wherein the gene-specific primers are selected

from SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ
ID NO: 21 and SEQ ID NO: 22. '

12. A process as claimed in claim 9, wherein the expressible construct of the

chimera-derived SEQ ID NO: 5§ is linked with a stretch of non-GC rich

sequences.

13. A process as claimed in claim 12, wherein the sequence of chimera-derived SEQ

ID NO: 5 linked with a stretch of non-GC rich sequences is duplicated.
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