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of human chromosome 17 at bands q22-q24 (Geozge et al., 198 1) The DNA sequence of
66,495 bp (contains the sequences of five genes, each consisting of five exons and four
introns) reported here represents approximately 0.1% of the entire human chromosome
20 17. It was isolated on two overlapping recombinant cosmids (Barsh et al., 1983) and has
been characterized by restriction analysis as well as with respect to the positions and
transcriptional orientations. ' _
There are two growth hormone genes interspersed with three chorionic
somatomammotropin genes, all in the same transcriptional orientation. These genes
25 cluster (5' to 3" hGH-N, hCS-L, hCS-A, hGH-V, hCS-B) of growth hormone
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 4lu type (Chen et al., 1989, Secburg, 1982). Among these three of them
are fruncated. depicts the gene cluster map of the Growth hormone superfamily.in
30  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



in length, which contain 48 interspersed mddle repetitive sequence
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regulated Despite the high sequence identity, these genes are expressed selectwely n

two different tissues under differential hormonal control (Parks et al., 1989). The hGH-N

gene lies in an active chromatin conformation in the pituitary, which is transcribed only

in somatotrophic cells of the anterior pituitary, whereas at least one of the chorionic
25  somatomammotropin genes lies in the placental trophoblasts.

The first step in the RNA splicing process is the selection of the 3 splice site and
its polypyrimidine tract, accompanied by the association of factor(s) with an intronic
branch point site is mainly determined by its distance to the 3' splice junction. Thus it
seems obvious that the choice of the splice site is a key element both in the general

30 mechanism of splicing 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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20  is detectable in the serum of pregnant woman and becomes the predominant serum hGH
by the third trimester of gestation (Hennen et al,, 1985; Cooke et al, 1988). This
information has helped us to take a novel cDNA walk from one isoform (hGH—V) to the
other (hGH-N). cDNA sequence similarity and the restriction enzyme map pattemn

between the two were taken as the platform for this novel invention.

25 Both the pituitary- and placental-derived growth hormones are produced in the
form of processed mature GH protein with or without any secretion signaling sequence,
which is accumulated in the periplasmic or in the solublg fractions of E. coli,
respectively (Hsiung et al., 1986; Chang et al., 1987; Martial et al., 1979; Gray et al,,
1988 and Joly et al., 1998). hGH-V cDNA encodes a molecular weight of 20,000 Dalton

30  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 {reatment of pituitary dwatfism,
pediatric chronic renal failure (Mukhija et al., 1995; Grandi, 1991). hGH has recently
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20  homology to other polypeptides, only 75% sequence identity with hGH. Spatial
distribution of transcript of these five genes might be regulated at the level of
transcription, or based on both position as reflected in the chromatin structure of the hGH
locus, and sequence-specific regulatory elements around the individual genes could be
responsible for the observed tissue-specific patterns of gene expression. ’

25 Eukaryotic codon usage vs. differentiation

The DNA. of genes comprises of several structurally secluded regions i.e., for
regulatory as well as the full-length protein encoding open reading frame. The enzyme
“RNA polymerases” becomes activated, binds in the conirol region (called ‘promoter’),
slides along the structural gene and transcribes the encoded information with the help of

30 several other functional accessories, into a rough draft of spliced pre-messenger
ribonucleic acid (pre-mRINA) 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



ri bonucleic acid (pre-nmRNA) and then into its finally processed nessenger
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commonjy inpli Gﬁ{eegoxhﬂle{ehgequence of the human growth hormone (hGH) gene and the
position of the mature 5' end of the hGH mRNA within the 'sequenc_:e has been
determined by DeNoto F.M. et al., 1981. Comparison of this sequence with that of a

cloned hGH cDNA shows that the gene is interrupted by four intervening sequences. S1

mapping shows that one of these intervening sequences has two different 3' splice sttes.

25  These alternate splicing pathways generate hGH peptides of different sizes, which are

found in normal pituitaries. Comparison of sequences near the 5' end of the hGH mRNA

with a similar region of the alpha subunit of the human glycoprotein hormones reveals an
unexpected region of homology between these otherwise unrelated peptide hormones.

Mechanisms of alternative RNA splicing are commonly implicated in the

30 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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| oop. Accord servation there is a | ocal secondary structure
i n t helor eghGHsfopbetitreexpr¢ssionaSonanicks (1986) hes pwipoeedothat indfluems pf

MRNA, a large hairpin structurge trappin of. I 22

accept or s?eg%‘ra%ﬁg'c&}rg gxistg é’nﬁﬁ%‘?ﬁ!’r‘fg S’&?S%Fggé%fh iﬂeﬁbas 550‘?12 g?afg g‘?‘.“}c"‘g‘ﬂé ?Fe L The
stable stg b Uitk bErh O BRlicHA] Ytent BuRdfe@ s a2Rkkpis Nbdy: Acvotding anthddy
interferi ngd.lli\:c\nt the lTariat formation |eading to the_specific spljce site,
woul d f avoelrsetvation thepe s local ssconday staictuse imtlievesione ebthsralismagive pplicig,

introns, the ¢ r search hay awel | - i

bt ween’ coBFak POT RGP AIAY ¥ et bl sifiirs FARSIE 65h LRI Y
box hags amgrddidpi@nales ChRITEBS thé beath Poimceqmnos ofthé eplicei site. Mhe stabic i on
and lariat formation (Leoconte et al., 1987). S1 mapplgtg anal ysj s. af human

pituitary seustweriy loapingieat thed2dE and 2015 sphie §iten and by dntepfPing Witk thdatiaknas
originating from gl t.ernatiyve tof  sites ad.d : fihd he
or 'y t 1 ot dtadl R sBEGRE (fliod shePwolt, Fl6uS W0 Ritnp MPHEY oimd N

expl ai n t hgndihftivelabepuanay, of alternative splicing which occur only-at this

| ocation. Qut of the four introns of the. hg}_; gene, threeg1 cont a‘ia(ﬂ a."CITG'
box in the regiomagpdnirersnthe samphier seaehsrave howa & Well-¢anseveh 81°%  and

D). Hoypver, o Lhe coofihbfas : fRURd fibidd beBVagE B0 THRSBA,EBAB & O

t he Zoﬁéaal %WVRSR ic%rgé%télscge&gﬁ?gé.nﬂ‘#fgrtﬁér:gnf}sllﬁr%%}gﬁs, g|gt has been reported

that a googddinsmil eslembmr affe@imgbatospn spliee site recognition and lariat formation
(Leocomte et al., 1987). S1 mapping analysis of human pituitary RNA confirms the
existence of at 1east four distinct hGH mRNAs originating from alternative acceptor sites

at the second intron of the primary transcript. Analysis was done on the hGH gene

25  sequence to explain the high frequency of alternative splicing which occur only at this
location. Qut of the four introns of the. hGH gene, three contain a "CTTG" box in the
region upstream from the acceptor splice site (intron A, B, and D). However, the
"CTTG" box was not found in intron C and upstream from the 20K alternative splice
sites. For many introns, it has been reported that a good complementarities between the

30  region containing the "CTTG" box and the 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



30 region containing the "CITG' box and the 5 -end of the first |oop of U2
snRNA m ght lay a role in branch point selection of specifyi n? splice
sites by Z&Nﬂj{’ de pairing. Generation of protein di VEEY2094/00¢18%GH
possibly inplicates that it is due to their 6 W 2006/ 001027

PCT/ 1 N2004/ 000182 differences in RNA secondary structure as well as codon
usage have..ei b 581 ' difffefdnt levels of
Constructi%ﬁg%ilg%ﬁﬁ%%\é%@d%ds@ﬁﬁ yg?iag%gﬁ%lpﬁrﬁggg%ﬁftruction of

r econbi nangxpreasibnin 4 preffsrraddest.i n cl oni ng conprises the 5 construction of

hybrid plasm ds containing the, nucl eoti de sequence which codes for mature
protein of ComI¥CESY 0@?@!'1,8'9%%‘5?@]’@"@%8 ‘at its 5' terninal to a
sequence which Tt%ogﬁ-&tﬁx&'ior@of YsdoBibitah® vieet itél HeSapdEiRCEloming comprisésethee

cl eavage site. The hybrid plasm d thus are made heterol ogous. by .ma

nu . ; i ng
chi merisc Didasimetionrofchybud plasmids onatiining she pueletideasequpnsei Which $i9des, ¥9rab

scale as well] as in large scale in r n 1 t. qf uction
of chi mer aRGHP #Fén nggmﬁ% ergﬁlg?%lgetlﬁﬁﬁ, IF“@%%E@?%%S%@@&%%ISS%%H?@C| d|ht at es
yield of exjaeesstiaonsids aehdptias sédiendeutnidia matehserclsdvags siteSTbe bglsrid plagsidi n
bot h aspects depend on the choice_ of the fusion peptide sel %\%ed. .
| mobi | | zethusrareamade heterelpegusyby: mabing: dumapin DY Aveasirict Wyeh has Mad§ Hseq
t echni que for rificati f c | t: LS -in FB%h k. EntHhS-t ag
on the.am PO RS apiGbBIR Y péafe RN RIS i aRE AR ip D FPEL MCodtipt b
absor pid oncdktradin ECahbaanith fireogeic vfdntetasiitbidcbmbihaneteshnalegysfackitates as
Ni +, Co2+, Ze, Cu2+, and Fe, These techni (%ues rovi de. sel ctiv%
our | 11 cat | BAIE sKAEsTioR Aswolhas RETNTIEIRHIN Stepsesudtessrigiss in bih Aspart depend, g0
WD 9115589 ProlT-Tos N oTel ' s conprising of Histidine or Lysine
O Argini %%th%%ﬁg@éofﬂ% %@gﬁ@gﬁ%@g&g@ worked effectively. 20 Overal] the
sel ection and apphbbifizédmetdl ionkiffinity ohrontutogeaphy (YRAC) ircmosl widelyased
per centage of product yield i ilqt scale as.well .as i.n.lar | n an
i ndustri al tecwﬁ%ﬁ@@ﬁaﬁcﬁwqu%&&n%%‘i @a%t@n&f%%%f’g‘«&ng of Eﬁs(ﬁa.gé’?{ thE diind n,
factor .V, ' ’ ' ok RnTitRE RisbMBIaNt proghi omf t er
t he af %Sl ni %@%Q%XWE bﬁﬁgfﬁgﬁ&;‘?@%‘@f&ag?ii S :g)ﬂmmn used Iifrn t he '
chi mera cohsbbitizéd meidicivns, esaph as M, Ear h'0g6us’, pndtEa n Thespdechpigues,
cl eaved, off fromithe tag.either_on . .the co]u [.0UL Sj t be:. col nd the
protein of P’l'ot’{!dérség’ﬁuﬁ‘%ﬂ‘ﬁfé’a%lﬂ% 02&‘1&@5’5@” {euﬂ@{l aIe&/?‘io Gt rgiﬁlrrllgéB ﬁlé’jb%%é
| sol ated. Qhai g1 59k0), tE 6f bhit il recEBiding Of Histidife e bysiienor

e Patc

handl i ng any larg purification for industrial purpose with fewer
steps in pargihineallows theridventivn debe wokedeffectivelt.ne final product of

'nter eg(t) , thus B%léll'aﬂgthg ge e\é\{?o%l & ép% %Et?onclonsltnaﬁifnéetﬁé \\Mifmeric construct aids the

percentage of product yield in pilot scale as well as in large scale in an industrial

background. Keeping a protease cleavage site (e.g., thrombin, factor V, factor Xa, serine
proteases site like enterokinase) right after the affinity tag (either His-tag or GST-tag) is
commonly used in the chimera construction where expressed heterologous protein is
25 easily cleaved off from the tag either on the column or outside the column and the
protein of interest having the sequence of naturally occurring hGH, is isolated. Choice of
the affinity chromatograi:hic technique helps in handling any large batch purification for
industrial purpose with fewer steps in purification and reduces the loss of the final
product of interest, thus making the whole process cost effective.
30  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
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30 History of cloning of hGH Human growth hornone (hGH) is secreted in the
human pituitary. Inits mature formit consists of 191 amino acids, has a
mol ecul ar WEIZMHOOURT about 21,500 and thus is nore than RGHERG4HOGMS2 oc
| arge as insulin. Until the advent of reconbinant DNA 7 WD 2006/ 001027
PCT/ 1 N2004/ 000182 technol ogy, hGH coul d be obtained only be | aborious

extract i ongchidgy, HGH tealdstifined ofly betliBoritivk Wxkradtiondréi Gslimited sotRse
cadavers. The consequent scarcity of the substance has: limted its

appl i cat i ohe epitBlenygiands of hymapradayararThehpasdquent seareity ohilha grbstancehas peen
dt f g ' t . ¥
bt ophy. Tiga fis'apalication 8 defindih 82 B UFRAHOUN BTN B0 been | | |

f act : avai b@bbfkde’&)t bereffestivay & tHbageatlh?ﬁ ﬁﬂ‘rbumh, wbuiitﬂﬂfaﬁ@ ldsdttophfyy bomé | ssue
i s adequate only tQ serve out 50% of the victjns of, popituitary

dwar fi st ¥pitie, dRieRpsEe i’ffﬁrlma@rlé ppsrdagiieie. Hpfsch auailaBleestimegen aee that | s
required tg.t . r | t@?ﬁﬁ f | ng

of hGH andﬂlgro uc{t ragr@%%?:?l | geaﬁn;l ﬁ%ﬁg‘;’g gcge{&]hg é)?ﬁ(ggé}g% gEé(utcéoUIo/? %ggﬁga

m crobi al hiotimsfafrhypopitwitary edwanfiner Theg aosh@d| iy pepildbde $ori stheroapplications.

e et O ol 2B et 3 iy ESERShHR B =

quant i ti esoGANNAGHbALARN IPEHHANS ih B. b6B AR IR bl 85 ¥ nv@bial fRdtapd the
other . conditions flor which i1t 1s"effective (for exanple, U S Pat No.

4342, 832) . conplex kptesdogans polypeptilep ismnvs welbfestabished iBmicoalial hast First it has

pr oduct, I ch,can d for therapeutic applications.. Later, yari.ous
o 11 cat | D0 HEPE B A Er PhptodE 08 e o B has 8, BPRinaaty B pell B oo
E. coli (afssd gubnBaed Whith wadd Bead Steat 89pdpifuitaly. dwtibim RQ0eRabMEr
reconbi nant h has been well| accepted by the patient as it does' not give

any i muneeifians femwhich it is sfipetiver(fir examsplact).Sa Pgt Ne of81882h hGH expsessed s t he
t suit f i . i
okt g veolbieligbsss USRI RT Raldh o Bibdbt SRR BVELRAH: HREDeE, |

site ofs exgyptisations. Laprehations Bedifiefondwerd done @ehérathgs vedpstantrasts foel | as
at the level of expressed proteins secondary structure formation during
cloning sheHsexpresionalyE- eeli falso iniyedius and dsendomongr) o fHadis calhessrated hcH
has been e 1100, dt |12 LOG | e in

t he peripl fagg%ﬁgﬁggta@gmorh?ig?ég%?‘r/eelwg%yp&gswgﬁgtﬁeﬁugﬁtwh?gtldlﬁéssogattb%g}fe the cell
(U S. Pat NMamudopehitGBictiohhBimsedhiels wn aoflydiprdteinh BHeolhisotht sparitapledsost  of .
E. coli h%‘? been reported the secretion of 22 kl) hGH (Gay et al. 1985,
247-254; UosexpsssinghGH»79947) . The periplasmrefers to a space between

the inger menmbr aRenand,ka%eeh hilde TR HHI@NE v&ftor constructs with specific regulatory

elements to control the site of expression & yield of expression in E. coli host system as

well as at the level of expressed proteins secondary structure formation during cloning

steps (Tokunaga et al., 1985). There are three ways in which hGH has been expressed for

example, within the cell as inclusion bodies, in the periplasmic space or as secretory
25  ‘protein which is out of the cell (U.S. Pat No. 4755465).

The secretion of 22 kD hGH into the periplasm of E. coli has been reported the
secretion of 22 kD hGH (Gray et al. 1985, 247-254; U.S. Pat No. 5279947). The
periplasm refers to a space between the inner membrane and the outer membrane of
gram-negative bacteria includiné E. coli. In gram-negative bacteria, a precursor protein

30  containing a signal sequence is necessary for membrane penetration and upon passing
the inner membrane the secretory signal is cleaved off. The protein is then processed into

the matured protein by losing its secretory signal. There are several cloning patents



gram negati ve bacteria including E. coli. In gramnegative bacteria, a
precursor protein 30 containing a signhal sequence is necessary for nenbrane
penet r at i ONOZAWUHBA passing the inner menmbrane the secPE/BY)04N00482] | s

cl eaved off. The protein is then processed into the matured protein by
losing its secretory signal, There are several cloning patents 8 WO

2006/ 0010245eedd bNER0FOR4 S%en HEIBRH bhificts Bavedhelpdd ff plad Sub styategypef BEH whi ch
have hel peaa to plan our strategy of "hGH cloning unique to our |aboratory.
Recent |y, ¢lpningsmigue dereupobaratols t o produce the human growt h hor none

intracellular, gxtracel.luylarly or in the.peri sm.b ¢ | nant
DNA 5 technol oQ§ RHY WA E‘ﬁs abeé%lﬁ %qsmhg_{t(&l;l‘é%r%e@&%uﬁ%ﬁl?;& 81&%} 3@98@% sm as
a host (U ptrabslfularNexiraGRsE. of ARSHRS perdfiadd SOy aneand 6611 3&dmbinant SDNIA

post-translational nodification with various enzynes for exappl %ani’t or
Xa, Enté®r otechralegy iRewhigh agene pEbGH, is cxpresed &p 8 microorgangsim as,# 8084 (- 886t her

area whi chy.h | mature hGH is isolated from

ei ther i tSN&?@&?%'E&?%%@?%WB&W%@%pgm its extended N-term nal part.
Thi s enabl es it 9neas postapmshatiomad nelificapion ifithcedrions enfymdsefot examiplpFadter n by
means of a%gropriate chror_ratograpgic t echni que from gest ﬁf@ t he tllg t
protei n. TH& Enigiakinage, ey, of speciilg chamigyls > (Y38 @¢SO) AROHER A VI ¢ he
choi ce of j ' - b QN ¥ fd et A SRS fef art
o ol ose. t B e ol upbh SRk Al O 14 oA TronT WP oo e et
prior agt, pahiarhfrane isomeeided Nefeeuimal ,pattavkhib emnblesi ritsacasye defladtion. re,

[ u83853832, .t h f ent [ t hod pf d t,het i
o o oo P Bl T ey of SoBhPeie S YAE Wl
present i ﬁé@ﬂ{fgﬂmé ho&%tﬁm‘f‘%lg' iRph ) prdfitd o r plrifiSBhem May bl depemds

human hGH 1 amnoacids. It teathes the'introduction of sul phhydryl
groups, oxbmnl e ohnicarnd int sitikposttrenslatipbalithedificyioni t i on. Present invention is

lated t h_.of i ng,: hGH | gni f 346
Goal s wi th nuo! SBEPOUT CERHEESEHERPEE Tuprion Saose hefo. A hachias 2,12
only sifi | ffeidavent Sribrt arflSatich M bbmWRA: @é1Bvant/3dd besibsueaated belowet hod of

obtaining c encodi %% a_desired pol ypeptide and invo]lves prohing cloned
genoni ¢ DNA to BleteaimUSR853f3Rothe pateatelriois mathod o6 pradusing 2yatketic humap, s |

Therefore it esn' t .teach what 1§ taught he_Dr t LAV i
US4665160 &1 rPWB“E%q*&EﬂE‘é"eﬁfa‘@n’isn% e 3 iperiee Hepod? e lospnt
doesn' t teagknfdiOUt dedl9Witlopslipsaie ofr188Sdniab deidivbersas uinve GG hardal or
novel walk which is the novelty of the present inventiogn, Prgstaelﬂéabout

i nventi on Aminaedcidself teashes thedsirddngtion of sulphhydryl groups, oxidation an
20  their position. Present invention is related to novel approach of producing hGH by

cloning of cDNA. US5955346 deals with nucleotide sequence encoding variant of

human prolactin. The only similarity is it deals with protein. ‘
US4446235 teaches a method of obtaining cDNA encoding a desired polypeptid

and involves probing cloned genomic DNA to obtain the genomic sections and uses COS

25  cell vectors, Therefore it doesn’t teach what is taught by the present invention.

US4665160 claims the sequence of amino acids as are present on hGH-V and
doesn’t teach about cloning of ¢cDNA. or use of isoform-derived chimera or novel walk
which is the novelty of the present invention. Present invention is related to production
of hGH from hGH-NV.

30 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 time. 1UUS5849535 claims a variant of hGH and therefore it doesn’t teach the



of hGH from hGH NV. 30 US4670393 clains the replicable clone vehicle
conprisin | nserted DNA sequence and enlists the sequence of am no

aci ds V\he%gggo‘iﬁﬁ@mﬁ?esent invention is related to prod®@ET/BRIYOMNEY by a
novel techni que wherein a concept of chinera is exploited for the first ti
"me. US5849535 clains a variant of hGH and therefore it doesn't teach the

9 WO 2006/ p¥edddd inkhfion. NBOSBY000 L4 clpinsse Riethodvon predticing3he Skl gbwth
clainms a nethod for, producing the human growth hornone vari agifilégx
2i8ly t he

r econbi nanfOrPIReVEEARE pYcrerebingrl BNA frehmiare ferme wilddypa PG w

hGH V but n Heit ary Y ] | € | tion.
Co2055382 A s o rﬁﬁes Z‘Ggfvp?ftu?’?t:% tﬁ% rﬂrlméﬁknégy ?%‘}Sﬁgkr‘f{t}isﬁ?] ﬂ@i‘ﬁ?ﬁ%ﬁf@% 5
hGH 1t temvhein GBIOFEBERA nedchesahsey oD pituitary rigpnaonhl sfyapnieets m pyrthéstnesf t o
get hGH usj bacterjal expressign system It is classicall LI.f erent

P F om ol ot oI heb et el st aringnd myacGetoabrpride et FHtmmhn 11
t al ks aboug,dsdrRNi | Sdferig 16 PRk e&hi i

La5a960 g Packirl ROl Syferd I%Fé"ﬁt‘gﬂlyﬁ%ﬁﬁ?éﬁé’?‘?%@é’%{?i“éi’%”é‘f@ﬂqu‘?"ch
amount s t oisgmersewbich ipthe uesentdnventivh.old talkRabopt dering velicleatd olonthgatestord t h a
met hod of ngrcﬁdu%iéiﬁgn which is within the cell, well inside the wall and
therefore &h FFP&l ly different. US5789199 al so teaches a techni que

to produce the USSW@I@Q@MeP%e\’HﬁH{oHd@S%mdﬁ& hert B péHpliaiit RbasMwhich
US5047333 teaches a nethod to produce naturally occurri r;?mh.ﬂr in Bacillus
WILIT g,

cel | t Her eftopents to sesrafiorymsoduetion sethod; HEheppresash inviertiands angthehaf que

used in 15_t resent .l At Lan. LS. ngvel. ' t
Baci |1 us. aRoEry R s RABSLUR Sl el ioq B el endbooBl otiBBinidali s o
clainms of afetend IﬂSSﬁQW@#I@@EHacﬁHsF&%EMﬁ?&&tofwﬁduc@Qﬂld héterologbi pelypdpides t he
am no aci d, sequence of which consists of the am no, acid sequence of

nat ur al | y inceasterial pryipbasm. USS04T333deachewa grethodra profduge aatieplly osenring 86y t h

its hat i Ve h, Iiﬁﬁm%er%%r q’s 5 feI‘Jn?ﬁs ﬂlf th }é§ ﬁ@ﬂuﬁ Vi‘lﬂﬁe i tlfs@ﬁ'ﬁpus
N-term nal “methi onine, and whi ch was  produced by sard reconbi hant

pr okar yot i thehmsdent 1SBHIGOR mdvebad theshgst oelk aisedfs naprBadiikis regd Hiinveaties t he
construct cont ai,na, ta am no-ternmnal extension with a negatively charged
ani no aci deXeeRtdhdilierent handJS4738nst r eam process. US4601980 nainly tal ks

about the downst&eainedd UARR SCmaking. 4 récdmpRthl Reiiahitfio oat BEP Gohithidyd

therefore deals w e aspects of fernentatio purification whith is
not the suh{FHgtheainihd ecigreqente ofwhich icomistSATHS aatito and seqmenceadf maturelly
patents t eggcrtllim{gel\n/(eﬂqu, w%?ch gef%ecer étb gth%'s 1%%1%5 ggsociated with its native environment
20 and is free of mature hGH having an extraneous N-terminal méthionine, and which was -
produced by said recombinant prokaryotic host. US5618697 teachés a process of
producing hGH where the construct confains a amino-terminal extension with a
negatively charged amino acid sequence for easier downstream process.

US4601980 mainly talks about the downstream process to obtain the polypeptide

25 produced and therefore deals with the aspects of fermentation and purification which is
not the subject of the present invention,

US4755465 and several other patents teach, reveal and describe aspects of
presence of methionine at N terminus and the advantages thereof and don’t teach the
present invention,US5633352 shows steps involves in the biosynthesis of hGH from

30  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



presence of methionine at N termnus and the advantages thereof and don't
teach the resent |nvention.US5633352 shows steps involves in the
bi osynt hesVS 2B¥/0RH27 ¢y om 30 pituitary derived hGH A varPGHIN20§4/080182¢ i ve
human growth hornmone with altered binding properties was shown in
US5688666 by substituting a set of am no acids. 10 WD 2006/ 001027

PCT[ | N2004/ 0001885633804 3050 s'a SlR¥EHALSHITE baihd-RrinihaP b endediHGH wbereml
extended hGH wherein X is a charged amno acid sequence hayvi ng at least two

anmi no aci ds aamrwdearmnn actibsequence having) at deash tveemincoscids and whereathe Ny y

cbout  an- CPRRERCHREH gt ReBfRely shotk amibS R Ut R gachus s

growt h hor none US64386d8/BP0974654 teaches ipbbaurian «ffciest doiing methoteinr Bt aully
signal peptide. Preferred nethod is _secretory as_ per this inyvention, because
i sol at i‘on adSadueraiiacyhere human gendh heamensds tiaeed §> th periplpsmic spagesing
proteins i ) ss to
br oduce. 20K PERPRE SRR BrBlnod mickiod RRBRy o Dol RiARIor pRtalse

Baci | | us aigplatibi candf pmfﬁ:aaon Theemteoniesasyi dus ée rlewoleyelwle impius proginss in
secreted into the bact Berlcgl asm Anot her patent JP61224988 tal ks
about a rREpRsIhagat edn coli for anplification of 20K hGH cDNA.
In contrast J Pﬁ#ﬂﬁé’a@%&zﬂ%@%@&% I?:Bdt?cétZORCEGHﬂs RERSBES ubthg ArRVEImdigalONe
fromhuman piturtary tiss and S subsequent processes. 15 EP0489711
descri bes protsagy froes Batitiup amylotiquéf@Hetsa Tha progesn s sectaforyovhesn deig h(JT is

natural ly occuryi.n GH.. The proc ss is, character.i e €, of
Met at thesech_e(cg nglée decterial pegt ﬂ?yptglﬁt FePHFYq é‘(ﬁx%%p&%@ ?Deﬁl?ed
citations ﬁbéﬁﬁfnaﬂle?lasﬂﬁd bt SECE@I Ty aﬁﬁaﬂﬁ@z&ﬁﬂs 0PN hGHTeDR A NI eontrast
characterized | arger pol ypeptide or use of human pituitary and hunman

pl acent a cIMGA20268S destibessanf extraption praicass ofrowily hemmeonenfsers lsmmanypittary
docunent s descrltg& a-tech nt ue, to use human pl acenta and pituitary hGH cDNA
i sof or st BSSHE AR HS HSEARTRERREESSEhi rera, further to obtain an expressibl e

constrygct of thepgAugTer Yeslotbby B p'?&@sé td piddbce NGH MV dﬂuﬁk&dldlﬂeqhemem rech

of non -GC rich sequences in duplicate to subsequently produce 22Kt£
whi ch is i omatitaly ccauraing h&HhcThe preease iceharastysized |bb'éh‘§/PW°e\MftM3t2@ et ter

transcri pt,;secondar tgtet (wild type). The unique construct
and the blélstf”é’?mB%? ﬁﬁfg?}gt{‘:%gr?ﬁ_‘- ‘ed hGH i s an inventive step of the
present inventi aBove E&éﬁﬁr&a%naa&mk ENTHIOMchstonbprecassesfortwith protisemine

invention is to provide a novel hGH NV cDNA chinera
characterized larger polypeptide or use of human pituitary and human placenta cDNA

20  isoforms for producing hGH. However none of these documents describe a-technique
to use human placenta and pituitary hGH ¢cDNA isoforms to derive hGH-NV ¢cDNA
chimera , further to obtain an expressible construct of the chimera derived SEQ ID NO:5
which is linked with a strech of non ~GC rich sequences in duplicate to subsequently
produce 22K hGH which is identical in amino acid sequence to pituitary hGH, with

25  better transcript secondary stretch than hGH-N (wild type). The unique construct and
the better expression of the matured hGH is an inventive step of the present invention.
OBJECTS OF THE INVENTION

An object of the present invention is to provide a novel hGH-NV cDNA chimera
as shown in SEQ ID NO: 3 encoding human growth hormone.

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

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

containing recombinant plasmid vector.
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as shown in SEQ ID NO 3 encodi ng human growth hornone. 30 Anot her object
of the pr | tionis to provide a plasmd vector pGEHNV cont ai ni ng
novel hG—I—%%‘BI@Y@Ri nera. Yet another object of the pre'gféFﬁNZPQ‘f{ﬂ@W?on is
to provide reconbinant Rcoli cells containing reconbinant plasm d vector.
WO 2006/ 001027 PCT/1 N2004/000182 Still another object of the present

i nvention provig Fmﬁﬁh&%j’eﬁ? §$ ﬂ%%r@s@ii‘tsﬁlﬁiét&fonq;m{fiﬁss sbipRéstibiteconeRact HEQ D)

NO 5 linked with a stretch of non GC rich sequences in _duplicate. Still
yet anot hehe chiera detivedhSEQ TDeNO: §rinked eithpa stretdle of son (G HekEeIREBESS 1Be| | s

5 cont ai ni(fugl.a QI asm d expression vector pABGH2. Anot her object of the

I nvention 1684 ‘provi de a process for the preparation of novel hGH NV cDNA
chi mera. SUMVARNi1OgetTadotheNVBNEL SXNthENRveritReeRt toi proeidt iresonibinamaEl dofi cedlsat es
to the novel hGH cDNA chinera as 10 shown in SEQ D) NO 3 encoding
human §r owiontaiisngd plasenid eXpsession yeetevRABOE 4 nct  cDNA i sof orns obt ai ned from
pituitary and p t 3. . ] LR s for
Gbt ai ni ng he SR 4 e AVRRISTIC R BRRIE & Rrodiedng iAol WTo0
reverse t rnaesCHGRINVRDINA oingene specific priners, cloning the anplified
cDNA i sof orns ,di‘?estin the cloned cDNA isoforns at specific restriction

endonucl eaEVIMARY QF JWIB?IQ@pI acing in digested cDNA i soforns hGHV
fragment speci fq L OE [ghG%-ﬁ AT G- R DN ACNDeser a.
Further the inv%l%télgﬁén?&vg%{%s OH%%% rgg{eggg? tﬁéﬁ%@@?m chinera to obtain
an exproesshbive in BEQ MANOt 8 epcating bumran grevihuwemone r derivid fiombre disBREEF
DESCRI PTI A PANYI DRAW NGS 20.The ner .in which the objects
and advant&ges 1¥¥ O‘F'F%"lft_ﬂ@%c_ﬁl PRPIREETY A Pé?ﬁema:@gp‘vﬁnflltﬂea’ﬁ'ﬁ 22\ onr%sro_ere\l%‘lltj%’l y
from the dgtalleds 46568thiRingOe 308 nbba ARASARARIVAE théls@onasplifikitioh b3 € as
follows: FIG" 1 depicts the cDNA s;guen_ces of hGH isoform hG+V and hG+ N
in conparrewerse Wwnseriptien hebhy ERneciperie iprimesh Slonieg thezsnplified cPN dsoforasi no

id i h . i .ch . h
(SEQ 110 neeslhg e Hohed (TR ISIorg, o PbUSH Thiioten pas lci ik ad bl P N
structure @ﬁ@@hﬁ%fg &ngﬁge%@eumqmm GfIENE diagmEhe spcificertgionyby hGBBNh

(hGH N and "h ' . .
. fragment to obtain hGH-NV ¢DNA chimera. Further the invention relates to the use of

hGH-NV cDNA chimera to obtain an expressible construct to produce mature human

growth hormone.
BRIEF DESCRIPTION OF ACCOMAPANYING DRAWINGS

20 The manner in which the objects and advantages of the invention may be
obtained will appear more fully from the detailed description and the accompanying
drawings, which are as follows:

FIG. 1 depicts' the ¢DNA sequences of hGH isoform hGH-V and hGH-N'in
comparison with the hGH-NV chimeric consiruct.

25 FIG. 2 shows amino acid comparison of hGH-V (SEQ ID NO: 10), hGH-N (SEQ
ID NO: 11) and hGH-NV (SEQ ID NO: 14). _

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 compérable; they greatly differ in their RNA secondary structure due to

30 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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Seq.) although is conparable they greatly differ in their RNA secondary
structure due to 30 their sequence difference. FIG 4 shows schematic

repr esent a¥ PEAYIPIRRe restriction enzyne sites of hGH N PGREN2H@0482 or
produci ng the chimera hGH+NV. 12 WD 2006/ 001027 PCT/ | N2004/ 000182 FI G b5a
schematic representati on of the sequence of steps involved in nmaking of

hGH NV chi mer a FREGd-SchbiRatiGleprientslisino e seqpueRicd mitdysiadved insmking 6 G 5b
shows the Flow chart of cl oni n(s strategy of chineric hGH into ara-

i nduci bl e HEERY chinera (BEQ JBINOHD api gloming telobiain pEEENV plesmids, 6
illustrates thepgbe i el Le8V4 S - NG :
subsequently the p'u?% SP%%%@% glr?&ﬁ#ﬁ%ﬂ%%%%ﬁ@%&ﬁ&ﬂﬁ%% ?lhlag{ T“glg ent er
with a WemteciblewsttogtcasunbtrinGtheaplasniiddione pABGH1.shows the | evel s of

bi oactivity of recQmbi nant hGH conpared to the , comrerci al di tropin.
10 FIGS 8 showslt‘f@e 6 iikysdratenc the ﬁteﬁaw%ﬁﬁgs%n apbipv0s | BisciegRsn h&%ﬂ apd

( pABGHI ) éfqﬁligig ﬁ%@—ﬁ%mc ' sl %ﬁf i I,N
Coonassi ea%?gl e ﬁ%é‘éeo ni N ucggﬂg oﬁégﬁﬂg\?%@%{g%%@ggﬁ%{%t ro egl%é irﬁé,a
PABGHL' r eWestsrRising ani-hGHRNADoly i ved hGH (Chen et al ., 1989, lane 5 & 6)

cl one, pABGH ( 7 & efers chineric hG+ NV derived synthetic hGH
Clone. and 15 pREAp o tte fe%als BT bipRstR of the TecEbing AGH oo PRHI Bt ob.
DETAI LED Q%ﬁgﬁéﬁ'gkg&r(ﬁ&o%{ﬁE | N\VENTI ON  Preferred Enbodi nents of the _
I nventi on Accordingly, the present invention relates to a novel hGH NV cDNA

chimer® as sholi¥si 8 sy thedifferenck0 imnh@lh exprassiom dével Hetweans bH #1

I nvention pr.eyi4des pl.asp ect H containing S I D NQ 3. Anot her
enbodi ment@’g%/ c‘éﬁ@ Sﬁgsgmidl%mgﬁ%r N&P%F_e Ya aFﬂE’Bt?ﬁ%‘FE@ﬁ?A)é‘:XPE%F‘P%E I

cont ai ni NgCeorpAseRBisin¥®GER UnidutbdcieRu¥tavé taken 86dnkIsNC. 3. An enbodi ment

of the present_invention relates to_a _process of -obtaining novel 25 hGH NV

cDNA chi ner a Wieres RABKTEY sefersRitwitagr i dedyedh(@H (Chen g4l d98P.derss & 6)
com 21 19 i RBEARERE g £ Mk U B MRS B
pl acenfsa RYABGH?2 (lane 3 & 4) refers the later insert in duplicates.
DETAILED DESCRIPTION OF THE INVENTION
Preferred Embodiments of the Invention '
Accordingly, the present invention relates to a novel hGH-NV ¢DNA chimera as
- shown in SEQ ID NO: 3.
20 An embodiment of the present invention provides plasmid vector pGEHNV
containing SEQ ID NO: 3,
Another embodiment of the present invention provides a recombinant E.coli cell
containing a2 plasmid vector pGEHNV comprising SEQ ID NO: 3.
An embodiment of the present invention relates to a process of obtaining novel
25  hGH-NV ¢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-
30 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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and hGHN frompituitary RNA of step (a) by reverse transcription using
ene- 30 cific primers selected fromSEQ ID NO 6, SEQID NO 7, SEQ ID
%Q 8 ands‘géé@@%: 9, c) cloning of the anplified c TREHHNRBRGH v
and hGH+ N of step (b), 13 WD 2006/001027 PCT/ 1 N2004/000182 d) conparing
tile restriction endonucl ease map of both the cloned cDNA isofornms of step
(c) accordi ngt eorhping thekéstiionreatshriace G cfepuehesion dDNASidfognd he

cl oned cDNA isofornms of step (c) at specific restriction endonucl ease

sites, 5 f) repPEdeh) perorring to their ibams amiaiedORF sequspee) the hGH V
°P . ) f o e
fragment Spe%git gsti('ngg'ﬂ@sch{ﬂ?éd {sBRPRE! of)‘tystfpfggj[ idgcséeg:%%él;'tr‘éém n

endonucl ease mentioned 1n step e) n aln the
desired speci fi endoandleasasitens of hGH NV cDNA chinmera, and g) cloning of

prosents i nvert | BRIAHIHE 5 e BONA SHDTRR i HARe) RGN REBph fooefe
speci fic conbi nabipR §Pmatexe!RRRg: the sﬁ:@é‘i‘ﬁcffea%ﬁéﬁ chBfRichage Qftes ftgdH for

better codon usage. Y€t another “enbodi ment of the present i1nvention
provi des t he uswmenifongdshrstap e)shjeligdtion iocritaindbé desiredfsphdific ombiiionhofrer a

are 1-62 bp, 63;587%.0p 88- 728, 15 bp as shown in SEQ ID NO 3. Still
anot her enbodi n@ﬁﬁqg‘? Wﬁﬁl&eéﬁtanfinvent I on provides the use of restriction
endonucl ease gyr ﬁoﬁﬁF%@hGﬁ-Nmﬁ&%MmerM é‘l'lovELfCiﬁPSJEQ B ®d.3Bst XI', Ehel ,

Sm1,and SmalL" Still yet another enbodi ment of the present invention

gener atles mat ur AdothaHembpigneat of fbavpresentSEEentDINDherSin thenpertivns fea-ey -c DNA
chi mera 20; ' t | tlon p | des. S | 5
gener at ed Eéﬁ“@%@rﬁ? %? e?i:ﬁa& &%ﬁbqﬁagtfo%gr}% f; g%é?ogﬁ ;1)%{11’? i°@9‘§‘{r i E‘Qﬁﬂlﬁa&%ﬁ

enbodi ment hGH fohigetrer esdvntusagevent i on the use of gene specific 'primers
selected fromSEQ ID NO 17, SEQ ID NO 18, K SEQ ID NOQ_ 19, SEQ I D NO 20,
SEQ ED NO 21 #fiqangthsrmmbedimeny of the pessepinisyensioncprovidesihe use afiiesippdesent

NG 5 1o i UomEARAP LERGHING oIOR e o0 112hiE BT L Y YRS
enbodi ment bpas shoernpn 8EENED NvEnt i on wherei n the sequence of
Still another embodiment of the present invention provides the use of restriction
endonuclease are selected from BseMI, Aatli, EcoNI, PleI; BstXI, Ehel, ‘SmII,and‘Smal.
Still yet another embodiment of the present invention generates matured hGH
cDNA as shown in SEQ ID NO: 5 from novel hGH-NV ¢cDNA chimera

20 An embodiment of the present invention provides SEQ ID NO: 5 generated by

¢DNA amplification using gene-specific primers.

Another embodiment 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.

25 - Yet another embodiment of the present invention provides an expressible
construct of the chimera-detived 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

30  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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chinmera-derived SEQID NO 5 linked with a stretch of non-GC rich sequences
Is 30 duplicated. _Still yet another enbodi nent of the present invention
provi des a'BiRA%MO27 oy pr essi on vect or pABGH2 cont ai ni ng RGHMEPM/08US2 ved

mat ure cDNA sequence as shown in SEQ D) NO 5 14 WO 2006/ 001027

PCT/ 1 N2004/ 000182 Still another enbodi nment of the present invention
provides a recogili AftherfenfbRlimdie bt tHeastbainh invenfidieplolidesrh tedoAiBGdat Bawlit he
production of the mature human growth hornone. SIGNI FI CANCE OF THE CLONI NG
MVETHODS AN®lIDionfaigug the plasmil pAB&GERfa) the production of the mawre buspap £rowilisye
Sur pri si nqlef; ¥1\§ have found that the gene for hGH (i.e., a gene coding for
the 191 a §™%ci ds of the mature protein and the 26 amno acids of its

si gnal pemIGNIFICANCE OF THE CLONENG METHODS AND QIFFIQUEINCH in

gram negative bacteria, is simlar in length to pre-hGH of the placental
count epard. Playemigl mi¥dwnd nenitedHiy pEUsSSYAt hesi zed in the formof a
precursor, whi LS ' Pk ol :ﬂ'ﬁ%ef YHROf®YSi s

t hr oughout the Ti @S%Q?g‘ﬁc%‘%@%Q‘F‘%&%ﬁn@ﬁﬁgﬁ&%?%ﬁﬁﬁhit éoz during the
pre-adul t gminb adidand tlenaaue porisad the 26 anrind edds ofits sigrel pemide), whith is a few

years ago, the onl ource,of the _harnone was.the hypophyses of. 15 corpses
f r om whi cHeXPEe ali‘%@l“&ct? daveaprerhGill yn ErgR-negatty elgliﬂ?f%’éxga%’a“ Bb]@g@eto

met hod.. 'ﬁ@%@HQPfhe%F&%ﬁchoiuﬂté%.on is essentially very hel pful where
pl acental 'mMRNA as wel'l as pituitary nRNA is the starting point of the

cl oni n® processThf gro@th Mosmancoly symtbiasizkd iFitheefasn df3precursprwhich if desaint
MRNAs spliced and processed.in ttern . anal Qgo t.o that .of .the highl
honol ogousprﬁg‘llﬁfﬁ IB)WG% %@Hﬁ%ﬂ?ﬁ?ﬁﬂs OB%E’PP%H% ggﬁléf% Vﬁrﬂ;ut gr]'léigi ny
gene tr ans&r% Biter faRake cﬂin’n?'the pr%lga%lt-peﬁﬁﬂ QAN Qhee Proadksed is)secrefedtfften the

pl acent al during i1sol ation al so should be accounted. The cl oning
process gtelles a certain degree of freedomin shopping for codon usage in

the final constyuct, .The portipn of hGEYV i ' i

bt ter  nRNA secUlih S SrtR b BRyly SFe i 08 Bk 5BoliSel 0E
pl acenfsal sdhids GORE whieh itwhixtiadted bi lbﬁﬁév_iflﬁﬁbmompleﬁ aad egpapsied nestiood. ng  of
hG+ N anal og i soformvia cloning of hG+V c ,.despite the fact that

these genes ar eHenqss euspigsans invsntion isyessentially very helpful where placental mRN
as well as pituitary mRNA is the starting point of the cloning process of hGH-N analog

hGH-NV. Five of hGH-V ¢DNAs represent mRNAs spliced and processed in a pattern

analogous to that of the highly homologous human growth hormone and human

20  chorionic somatomammotropin gene transcripts (Cooke et al., 1988). Moreover, stability
of the placental mRNA during isolation also should be accounted. The cloning process
gives a certain degree of freedom in shopping for codon usage in the final construct. The
portion of hGH-V in hGH-NV was aimed to give better mRNA secondary structure fhan
hGH-N (Figure 3).

25 B. Cloning of placental cDNA constructs ‘

For the first time we have attempted cloning of hGH-N analog isoform via
cloning of hGH-V ¢DNA, despite the fact that these genes are éxpresscd selectively in
two different 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

30 and -B genes only in placental trophoblasis. 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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two different tissues under differential hornmonal control (Parks et al.,
1989). Th ene is transcribed only in somatotrophic cells of the
anterior S‘V{;%ﬁpvgénd the hCS-A 30 and -B genes only i FGiBRYH(04$182
trophobl asts. Alternative splicing of the primary hGH+ N gene transcription
product (DeNoto et al., .1981) generates two nMRNA species that respectively
encode t hechyigdmdaibloggK form and a somatotropin variant (20K form,

whi ch has am no acid residues deleted fromhGH (Singh et al., 1974). 15 WO
2006/ 001027 PCTOUNDGs:nt hoeagon is@rinpaidy based wppo he avigtense of saiantsidRImasn | s

CEri Ly based o . : ' . .
Phe s’ cHPBbLHREON, B 0t HipmBhpnt 1048, By PuuBpheh o QUavERER " (0,
a hGH var i gydling>fopa@iCH aatas Prétéh ahd dortading -6 rierveniig geicss Welavedakentaaken a

5 uni que chaice to clone c t hrough ¢l oning of hGH isof or ed., hGt+y,
hCS. Use ofnifuetheisn terclonRNA througholening pghGHusfoms §.8¢ héﬂorii}}ﬁsqand

rel evant enzyngti . sif BRI i pyr L tabl t

mani pul ati on opﬁ &éfﬁgéﬁﬁpg# yi e’$ (fg e‘f&s{{ fﬁg@gglgatiegﬁlgﬁog;‘ﬂ ?@H%eﬁl&efggle‘ﬁtmvl\o

i sof orms'  éngyatie mgitéh sitNBrfgetting|puré fagymamdi sditablenmamipulatiory oA ORFafog diighn
specific amino acids' wobble sequence in the target cDNA, is the novelty
of this inVi&ltion. A reconbinant method of cloni ng tandem cassettes of the

encodi ng regi ong4 g ' as,H ni | i£h4 t
(US pat s, SBesblp Bl B it o Soffiing fal Wich) CORAL 1of Eloniieoftes

Const r uet i imrodficing s ghartgetin specifdaniine acid§' eodbbleeseqaance in thavargeteDN A #s thengt h
chinmera (f romlal I HfOSSi bl,e conbination of choice of chinmera of hGH NV
(hGH N anal S5y CEHHBYERHM of orm Figure 5) with its 26 aa signal sequence

into a better pRORBLSbIGRAN Rl F &eﬁﬁ%'th&@é%%ﬂe@'cﬁ'tﬁéﬂ%h&ﬂing Tdpich @l one
was used as a tenplate to swtch fromthe fall length chineric

h ch ORF to
mature 20 OREcssible plassychfardtigic yielt punifiedhpredueti GLE Batdiese SP5XRe SWEYe
sequence o anin acids with an authentic restriction enzyne site
i nt roducedk#’%%@%"g&i‘%’ﬁ“ﬁ‘iﬁ’ﬁg?‘iﬂ e pronoter-ribosone binding site (rbs)
expr ess4 ONCLANRHoR of ¥ Hn@eBEEPNYY utilized for high [evel heterol ogous
gene expression. Plasm ds carrying the said pronpter-rbs expressjon

el ements and en&belpbigcigesnives to Liavg Brerdfulllength ehimers deam pll grssic cemeination.
CxoT 2951 oot S LSBT R Pl sl BB S50LA I3 ar be
Mor eover, its 26 aa signal sequence into a better promoter-controlled E. coli expressible system.
This clone was used as a template to switch from the full length chimeric ORF to mature
20 ORF of its synthetic form with a unique change in the wobble sequence of two amino
acids with an authentic restriction enzyme site introduced.

In bacteria, inducible promoter-ribosome binding site (rbs) expression elements
are generally utilized for high level heterologous gene expression. Plasmids carrying the
said promoter-rbs expression elements and encoding genetic information for direct high-

25  level expression of heterologous proteins, the ORF of the gene of interest can be
constructed under the control of these above-mentioned regulatory elements. Moreover,
expression vector system is also including affinity tags and a specific cleavage site
immediately after the mature ¢cDNA sequence to provide a desirable and easier
purification system of the bacterially produced heterologous proteins by said

30  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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expression vector systemis also including affinity tags and a specific

cl eavage g ' iately after the mature cDNA sequence to provide a
desi r abl es‘gh(éo@éo%? purification systemof the bact eriRf¥iN2 tided

het er ol ogous proteins by said 30 reconbinant m croorgani sns. The
expression of the cDNA insert is, under control of an inducible ara.C

]E)r oot er, weditd 'tra@ﬂﬁ&nt . MZGECJMO Ian@fselmﬂft?d o alfxpi‘dﬂﬁh résidtamt &obhes.vlagmtmh t heh
usi on prote with Entero e specifi ¢ cleavage site The
r econbi narff tHe RENFIR Wass O@GbW\B%; gﬁf@ﬂéﬂ?ﬂ?ﬁ@wm@mdmmﬂz%&g@eﬁet

transf or M Goictial broWtibh ebiffintd L AEs. 3o ABRLIEBIE! o Sidichd A8 clefledl g

I nducti on proteln was y addition o nose 1 n the nedi um
at the | ogsppd:lﬁsenzwjhne bleavage isdé atgfrsimv.dedahmjcurmot moleedlaf o, stzehwith thematural

det ect abl e .fusi o r ot | eaved at th peci fic enz | eavage site
and showedPEcabHdy TS AcRer e fifin e aiiad PRoaR P roSoB e B Bl
activity. PNABCRGIRD BUARA SOBBHAS A hﬁhxaIPrM' ASiidnd, LBL,OACTH, | dhd
insulin A chai'n, insulin B chain or bovine o6r human grow h hor npne, LH,

ACTH, and papammeaolwpemtdbylpemom@@f@Odq}smreﬁey:e@bymmhal gemwwnbgﬂe

m cr obi al |ns rted. int.o a plasmd for expression in a

m croorgarfﬁg’ ri?‘?'BV\‘I%JP %ﬁﬂ"ﬁdﬂﬁﬁ“ﬁf’aﬁﬂ‘ﬁﬁ‘l MRNA 10 Total RNA was isol ated
f r om humanysplafiss OF Buikar: Aaymgygmwl um t hi ocyanate nethod by standard

pr ocedur e usu y W RNA was purified by affinity
chr omatlogr aphy "EﬁialdiNg‘owema)olaéQ frgmd@ananmbcwanﬁéaysﬁmmdm@yw@ﬂtego
(dT) cell f o]

honogeni zlepﬂgcﬁgd %ge%%{rd%%le@}agéﬁyg g%esglg 5t"21r % Pé@’ltg% m%%ggﬁr@ﬁ pr gt ocol

(Cat. # ZSFfifify chr'ﬂﬁizﬁogﬂrﬁplfjesm IOligo TRV WIS, tThe BB wiag iseparated by oligo
generati nglstcesli%and usi ng a standardi zed nethod ~wth the help of AIW

transcri pt@g‘é %es%:f@@itlf PI@'OWEOQF%Y itkom lﬁépﬁé&m%’t‘f’}éiﬁ@évaﬁép’éog?

?;bngngR}\lgls usi ng pmﬁ?éc?{{)or Wﬂ?l soarryu{ﬁgrgt‘% d(c%g? ?\;\‘gsENA

Total RBNA maﬂnmgnimmowafsrthm imetiefor @mmgﬁ‘-wmmmmmmzm meﬁmial 20
RNA | sol ati gn tens onega, Cat Z51110) proxi mtely 2 gns of
ti ssues ﬂa% ie@sg%McW?%aseTé{oarspmﬁc dé?eFéﬁ"%?eWé%ééé?ﬂfeﬁeﬁen 1n

nucl ease- f 5 §I@£9 t 8 b

around to gg gF,E ol yagﬂrgll at %A’Igﬁ}xov\%sb%@g‘%cé W t q %EEI?% g.?‘@l go
(dT) S. 12 anguldphisiog phetilchlobrfoy/isbampd dlestal alRNAO% eﬂ@gohflashot al 'RNA was used
for each reaction. Polyadenylated RNA was reverse 25 transcribed into

si ngl e- st r andedtqtek RSV 38 15dsted Givah bumpn mlpcents; by vping "RiNAgeyts for Total
20 RNA Isolation Systems" (Promega, Cat. # Z51110). Approximately 2 gms of tissues

* were processed each time, Total RNA pellet was resuspended in 1 ml nuclease-free water
and stored at -70 °C. Total RNA céncentration was around to 4 ug/ul. Polyadenylated
RNA was pooled with the help of oligo (dT)s.;2 and oligo (dT)o beads from total RNA.
lpg of total RNA was used for each reaction. Polyadenylated RNA was reverse-

25  transcribed into single-gtranded 1%-strand complementary DNA using AMV reverse
transcriptase at 42 °C for 1 hr. Optimum concentration of 1*-strand ¢cDNA was in the

range of 20 ng/ pl.

Syuthesis and cloning of cDNA o
Oligo (dT)12.13 beads were used to purify' and select the stable poly (A") RNA

30 (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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transcriptase at 42 *C for 1 hr. Optinum concentration of |'t-strand cDNA
was in th r of 20 ng/ gl. Synthesis and cloning of cDNA digo

(dT) 12- 18%8&@@69%% used to purify and select the stabl%‘:wwﬂ‘(“ﬂ?wRNA 30
(messenger RNA) which was used to prinme for reverse transcription to
generate Ist- strand cDNA foll ow ng standard RT-PCR technique (Figure 1, 2,

5a). 17 Wop2N0&/ PARAdsisrdnd ML LGNARSis: Reverse transcrlption and
~ FOT e r

P-strand s ] nsCription reaction set up 1.0 ug RNA/ nRNA,
0.5 ug; Priner Faithgdranstriptionwedction setf ueé.Ovitg RNAmaRNAa0-5avg Pawer (Qigos nin

hen chil | ice far 5 mn. : .
Then ada sSFh apgigase Hoe PafRrdng bhei o6 70'8 Tor s ip TR AbicB rd Gl MSHorRle®, |
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transformants for further work.
Here, mix all the ingredients e.g, buffers, primers, 1*-strand cDNA, 2mM dNTP, enzyme

20 and heat at 94°C 1 min in the thermal cycler for denaturation. Anneal at 2-4 °C below the
Tm of the primers and then extension at 72 °C. Go through total of 45 cyé’les for
amplification. Then run the PCR reaction on 0.8% - 2 % agarose gel as required.

Double-siranded c¢DNAs are synthesized by following standard PCR
amplification technique by using Taq polymerase. This fragment of interest was then

25 directly cloned into a pUC-18-based TA-cloning vector. A bacterial strain JM109 was

selected for generating transformants for further work.

Cloning Technique _
Cloning and construction of the PCR Taq polymerase amplified double stranded
fragment with adenine on both sides went directly into a TA-cloning vector (Figure 2, 5).
30  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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used to Eﬂﬁ Wﬁeﬁln maklngthe chi mera of hGHN\/there are
rs or 2Q

no pri | S raéh@tﬂ
restri ([l;ffl on enzyne @Egﬁsgir?ﬁ\;\agsm eo%%B@O%%Nﬁx‘é%s and : ra rrent to
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make the hGH-NV chimera in making the chimera of hGH NV there are no primers or
20 PCR amplification was done to avoid mutations. Only restriction enzyme digestion was
done on both hGH-N and hGH-V fragment to shuffle the Aatll and Smll hGH-V 525 bp
¢DNA fragment portion with hGH-N ¢cDNA .The final construct of hGH-NV chimera of
728 bp (SEQ ID NO:3) was made in pUC-18 based vector within Neol/Notl enzyme
gites.
25 Cloning of hGH-N in the modiﬁed form using hGH-V ¢DNA was for better E.
coli expression. For that purpose, hGH-V (SEQ'T.D NO: 1) from placenta and hGH-N
(SEQ ID NO: 2) from fetal pituitary were previously cloned into the pUC-18 TA-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

30  Enterokinase cleavage site (Fig. 5a, b).
Cloning of hGH-NV mature fragment (591 bp, SEQ ID NO: 4) into pBAD-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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(SEQID NG 2) fromfetal pituitary were previously cloned into the pUC 18

TA-cl onin and then using the chimera (SEQ ID NO_ 3) as tenplate,
hGH NV natgﬁ?g@@rk’%ms subcl oned into arabi nose i nduci Hi¢H/ 2004909182

expression vector imrediately after the 3o Enterokinase cl eavage site
(Fig. Sa, b). Cdoning of hG+NV mature fragment (591 bp, SEQ ID NO 4) into
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borrowed fromh ha ken the Jes ni ng
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final hGH mumamdar frwaé) 9o mwihobanids amthon;@w@dﬁe)rbéas?éﬁN & anfl APVt or
in between Ncol | I rest i ct |%12ﬁ E?M PGBHNV. Restriction
anal ysi s wWASPAT sta5 ﬁ%‘?ﬂ NV chi mera within pUC based
IAEEE ﬁ :\l(\)/;“ ng VeCH&Ee “?e%aﬁ%keﬁl&hé Pryvicie YGERR coathining SEQ MY XOt trand GERNGt r uct
was used
g containing SEQ ID NO: 2 full-length ¢cDNA clones and digested separately with unique
20  restriction enzymes to replace the hGH-V fragment's specific regions with E. coli-able
hGH-N portions. Then the final hGH-NV chimera was cloned back into pUC-13 baspd
TA-cloning vector in between Ncol/Not! restriction enzymes site, pPGEHNV. Restriction

analysis was done to confirm the ligated hGH-NV chimera within pUC-based TA-

cloning vector.

25 For further modifications, hGH-NV chimeric construct (p\GEHNYV) was used as
the template for generation of cDNA with modified wobble sequence for similar amino
acids and addition of a unique RE site (BsrGl) but keeping the rest of the sequence
similar to the pituitary form of hGH (pABGH]1). Finally, the mature hGH ORF of the
modified form (a unique restriction site, BsrGI has been introduced) was cloned into

30  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(pABGHI1) (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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Finally, the mature hGH ORF of the nodified form (a unique restriction
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changed the_3d_codon of the amino acid_as well (SEQ ID NO 5) using Priners
J-0 of 1010%;5@}“? NQudy-22dusing gloaningstensdRigndblst eps (Fig. 5b). Details of

Maki ng of te.. B%W%Wromfgwwﬁp%kqoh%ﬂél ti ssue source for total
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human pl acent a QrigitBHisshe BiNges fort toeali RNAE»mmﬂ WRT taRéERfmnmlhumaadfethNA

Egﬁligc\t/;r gh@%d&% %"W% Elgggtapﬁ%eqtg %‘g @Eﬁsﬁg’ﬁz’t NO 1)

t t n
aymes. (ERIPERH A A DS ﬂ@?‘ﬁ@%ﬁfé EQ IS c%%ﬁ?orm et
based d5ondy,SEQ IB@@OJ(I%cBN&s#@&)e ’ﬁAeligﬁtnd)irE pIﬂCgb&tbasbdeedﬁorx@g/ SaX [Awhi ch
are the uni ite a vector, and absent within h V 694
ot norentibreud iR, dahB SRpoR CONAS A fof Bee: e At THEREPE, on
SEQ I D NO eg2 S(F%eb,)purlfled to |soI ate the 5° (55 bp) and Y-ends (139

bp). The Ncoll Not1 "digested open 18 based vectors ( GEHNV, 2941 bp
are also purifi Steg br Imunalmeg ofbﬁ (Gl“ngl@ne cBAA ifigrm, 18 baseicboneniof |

doubl e di 9%%%?%(#5 cP B2 5°, re %uoufale & ges{ Witk r}\}collﬁfoﬂ'] \gl%ch are the unique sites of
20 pUC-18 based vector and absent within hGH-V 694 bp fragment (SEQ ID NO:1).
Neol/Not! digested 720 bp fragment (identify on SEQ ID NO: 3)I was gel-purified to
isolate the 5’ (55 bp) and 3’-ends (139 bp). The Neol/No:l digested open pUC-18 based
‘vectors (pGEHNYV, 2941 bp) are also purified for future cloning (Figure 5a, b).

Step IL. NcollNotI double digested 720 bp gel-purified fragment is digested
25  again with Aatll/Smlil to isolate 55 bp of 5°-end and 139 bp of 3’-end fragments from
middle 525 bp Aatll/Smil fragment. This 525 bp hGH-V cDNA fragment was replaced

with AatZl/SmiI 525 bp hGH-N ﬁ‘agment'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 19™) out of the 26 amino

30  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.

21



25 again with A&H Synll to isolate 55 bp of 5 -end and 139 bp of 3'-end
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included Xhol restriction site for cloning, 591 bp sequence is shown below, where the
' position of the primers are defined within the box:
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FCCCAACCATTCCCTTATCCAGGCGTTTTTGACAACGCTATGCTCCGCGCCCATCGTCTGCACC
AGCTGGCCTTTGACACCTACCAGGAGTTTGAAGAAGCCTATATCCCAAAGGAACAGAAGTAT
TCATTCCT
GCAGAACCCCCAGACCTCCCTCTGTTTCTCAGAGTCTATTCCGACACCCTCCAACAGGGAGGA

25  AACACAACAGAAATCCAACCTAGAGCTGCTCCGCATCTCCCTGCTGCTCATCCAGTCGTGGCT
GGAGCC _ :
CGTGCAGTTCCTCAGGAGTGTCTTCGCCAACAGCCTGGTGTACGGCGCCTCTGAC
AGCAACGTCTATGACCTCCTAAAGGACCTAGAGGAAGGCATCCAAACGCTGATGGGGAGGCT
GGAAGATGGCAGCCCCCGGACTGGGCAGATCTTCAAGCAGACCTACAGCAAGTTCGACACAA

30 ACTCA
CACAACGATGACGCACTACTCAAGAACTACGGGCTGCTCTACTGCTTCAGGAAGGACATGGA
CAAGGTCGAGACATTCCTGCGCATCGTGCAGTGCCGCTCTGTGGAGGGCAGCTGTGGCTICT]
thoI

35  [TCGAGTGGCCG(
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GCAGAACCCCCAGACCTCCCTCTOTTTCTCAGAOT CTATTCCGACACCCTCCAACAGGGAGGA 25
AACACAACA%AT@ACCTAGAGCTOCTCCOCATQ CCCTGCTOCTCATCCAOTCGTGGCT  GGAGCC
CGTOCAGTT GT CTTCGCCAACAGCCT GGTGTACGOCOCCTCTGAC PCT/IN2004/000182
AGCAACOT CTATGACCTCCT AAAGGACCT AGAGGAAGGCAT CCAAACGCT GATGGGGAGGCT

OGAAGAT GGECAGCCCCCGGACT GGOCAGATCTTCAAGCAGACCTACAGCAAGTTCOACACAA 30 ACTCA

CACAACGATOAW GERETAST SET AGANTOVEABEBNHisA wi
CAAGGTCGAGACAT g%mﬁ aGCCGCT;;!CTGT-ééﬂAGGGCA~~ NM 35 22SA o
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whi ch has expression, was taken as the tenplate
pl asmi ¢h h@mﬁf expestibn (veABGTO ao}wﬂ.t}yemo@eﬁmom 'HEH ClordRPABGH L (RGR t es

o o S0 S 38 A e 39 Wi PR B, gy 3T

wi th Accl % it &Rnd %las?‘éﬁenﬂséllﬁgtengfﬂﬁg 1:3mik. ECORI (5| te at 977), which gi ves

rise to 62

p, 470 1558bp and 65bp. Then purify the 470 b

( FR:[AGVEI\I'(;' 3). ShGHu@loaen#ﬂ HpABgitosis idigesied wi EE—)P&[ (niqpe;sites : i‘{ ?“gge ar e
ment i one n shTI t.e [ 97b
1282bp. andoL6GBHEERE BRIy teoﬁ@ﬁs@%%#@’h@%%%? Eel E@A%%é@@ AR
ligatign reacbdPns (mewm { sefarately. Digest pABeHaII DN\ fwth Adaf (sitehiatr358; 4* C
for overnight. Ligate FRAGVENT 2 and FRAGVENT 3 1% E GIV%II 5).

1447, 3412) and EcoRI (site at 977), which gives nse to g?.'}bp, ;8’pr 1(5 gi')a‘

1965bp. Then purify the 470 bp fragment (FRAGMENT 3). Set up another digestion of

pABGHI1 DNA with Accl (sites are mentioned above) and BshTI (site at 74), that gives

rise to 276bp, 1097bp, 1282bp and 1965bp. Then purify the 1282bp fragment

20 (FRAGMENT 4). All the ligation reactions were incubated at room temperature for 1hr

then at 4°C for overnight.
Ligate FRAGMENT 2 and FRAGMENT 3 to get 1373bp (FRAGMENT 5)
Then ligate the FRAGMENT 5 with FRAGMENT 1 to get 5090bp (FRAGMENT 6).
Then ligate FRAGMENT 4 and FRAGMENT 2 separately to achieve 2185bp
25 (FRAGMENT 7). Finally, ligate FRAGMENT 6 and 7, which would give the
completion of the modification of hGH clone #1(pABGH]I, 4620 bp) to hGH clone #2
(pABGH2, 7275 bp). Positive clones were analyzed by DNA extraction and restriction
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
30 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 Neol or BshTI digestion. This attempt in making of pABGH2
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Then ligate the FRAGVENT 5 with FRAGVENT 1 to get 5090bp ( FRAGVENT 6).
Then Iigat‘g 5@% 4 and FRAGMENT 2 separately to achi eve 2185b$) 25

( FRAGVENT %9 2{y, ligate FRAGVENT 6 and 7, which woRFHINGPRsO09182
conpl etion of the nodification of hGH clone #1(pABGH , 4620 bp) to hCGH
clone #2 (pABGH2, 7275 bp). Positi've clones were anal yzed by DNA .

ext 1 act | OR1GR iAokl HdrRBted SAANSRVEIGH HGH Sxifcbdiod BP abifistieo K1d Gferéasd).
Pvul to get the linearized pABG2 of 7275 bp fragnent as well as the
dupl i cat e (Figs8xiction sites eg., EcoPJ, BshTl. The exact length 30 of the

I nsert was 2655 bp. which was, duplicated and inserted. as.t ttes

- the "ara-t ndvcitsTRt Ak RS kR ¢ BRi<Ge R RulBaT Gl FRSRARNIE, Loo

site. For vkitot B evenORchérMRNVELBf GIGH Rpfasiset Afer HARINGSPABGER domernbly

sequencing on the two fragnents, 2655 bp and 4620 bp, after I\X%Lr or BshTI
T

di gest § on 2ddilips oftareppra casselitk cojdnt makedhe plesmigyes a GHbio 209 two
PCT[ 1 N2004/, 8 I i med at . I hit it;g,‘,
expE essi oﬁa‘%gg%sl gnt{)élfe ? %e :‘c g T%%; é@' e%lg%’em‘@::gn.%gré;)&#&%&%tﬁ%fs P];vlvas eg% t aken

t 0 i ncr easequeheedundbehfiahed gABEHE Swasnorli ¢heastable phamiid dhichvexehaftef bvo even

hi gher leve 1 of h expression, After maki ng pABGH2 construct, 5 addition
of ‘an ext Hﬁaféaﬁ%béstc@e%é@‘ﬂht swhllgwﬁeubm;wn@g%?\@wﬁm&one. After two

passages g, Sti%HFﬂ!%Mt%tHni%aiGig e’\ﬁé@"’%g{@’p’?ﬁé’h‘gﬂ% sette was | ost which

was sequenc and “con e stable plasm d which even
after 1i0wo yealsdwed célbaultuee fromhtherfertrientes vabiubdd as the source of hysatk enateisd or

grown cultyre. Purjficatjon of the nmpture_h ram f.ernenter grown cell

cul ture 18" e%ﬁ?&%%@ﬂﬁl@ﬁ%ﬁ?@ﬁ#ﬂﬁf%&#@%ﬂ@i?Er?#ﬁgrgf?&@d as the source

of lysate natemphgkcaidaehbe réo%ﬁﬁiﬁ&d?%li%ﬂ’élﬁ‘@ﬁ&t l?@hG]FI@' A0 p AP Wixphessigh ubl e
I nan

E. coli proteins. Purification of reco H (from pABGHL and pABGH2
expr essi oglong) oves) achiewed dhiougl devémbuyiqus ctepsadf whichuwas tshpwnolferatbiycd was

shown here by a ,.cor pondi, ng. tern Blot, ifa Fiqure d. 8. rified
o e SertudpgRe TR Bt FRREC i Eh0's,i Thel bl MR b, 1o H B Y
conpangd tih16416a1C AR C iveich NRAHdsKdvaP inigts tedchay dednipaited\Qy agh@Ncdrdtngidiat 7) .
Bi oactivity of G owth Hornone: Purified hGH Ws tested to check its

bi oact i vi ﬂ\i/or@itrgpig sidndard: fham Novageno(Figure @ (Nordi tropin, from Novagen). GH
bi-oactivity., i S, the.tarqget..tissue response equivalent to 20 that induced b
a known s%ﬂﬁir@’%{;ﬁ”%ﬁgoﬂ*fﬂﬁbt i onpt hat s?i'rrul atory or inhibitory d
princi.pl es arePufifie$ BGHE Whs febied $€ chutkds Hibticypidng Sdth the aothatetciall HGH s

known for quite L ) .
orditropin, from Novagen). GH bioactivity is the target tissue response equivalent to

20  that induced by a known standard with the assumption that stimulatory or inhibitory
principles are the same in the serum as the comparison standard. It is known for quite
sometime that lymphoma cells respond specifically to lactogenic hormones, including
“human Growth Hormone (hGH) which is known for it’s lactogenic activity. The method
used for hGH bioassay was according to Tanaka’s method (Tanaka et al. 1980, Ealey et

25  al. 1995) with small modification. Nb-2, rat lymphoma cell line obtained as gift, was
used for checking the biological activity of hGH. The Nb-2 cells have been routinely
maintained in RPMI containing 10 % Fetal Bovine Serum (FBS) and 10% Horse Serﬁm
(HS). Twenty-four hours prior to bioassay, cells were maintained in quiescent medium,
RPMI 1640 containing 1% FBS and 10 % Horse serum. At the time of assay, cells were

30  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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sormetime that |ynphoma cells respond specifically to Iactogenic hor nones,

I ncl udi ng wth Hornmone (hGH) which is known for it's | actogenic
activity. "I‘ﬁ?%@f’ﬁ&g used for hGH bi oassay was accor di Nt E2404/04882 o

met hod (Tanaka et al. 1980, Ealey et 25 al. 1995) with small m)dlflcatlon.
Nb-2, rat |yniphoma cell line obtained as gift, was wused for checking the
bi ol ogi calsepet), YhdubatBt 1t S 48RRI m&nwhk:%eﬁw&efasﬁxgea QR dvelyy24, WBiaRd ai ned
in RPM contai hing 10 % Fetal Bovi ne Serum (FBS) and 10% HorsSe Serum (HS).
Twent y- f 072 houwsrsinghieprocytoniepassay, cells were maintained in qui escent

medium RPM 1640 cQ | 1% % Hor of

assay, cells §wa %‘é}“@/ae&f@&p@% t%%gxﬁ}e%arg#astpqﬁrgn{: g‘“ﬁéﬁ@h @%V\BS CGIN él]gt ed

to 1 x 103epatldest Moretse N b mihie:i Y filRdiodnof Ri. Thé Offakienme aﬂiﬁlam The
plating cell density was 1 x Wcells /m /[ well for 24 well plat

Di f f er &nt peejiferation stas ohtainst afiendd hovrsadbe higactyibuefcarawils b owetquﬁe@a

5700, 24 SEHSE DRt PTG eRBe SR AE el Efy MBI ARG T

72 hours. gifethdlhenestielaedaid was repioduciblecTie data infibRrilis a&ﬁpﬂesnmteﬁiou ®ifng
henocytoneter. It was quite evident fromthe table 2 and hi stogram (Figure
8) that tWé}eéSt\MP%@énsdependent increase in cell nunmber as function of
tinme. The maxi ot bl adf LRSI AohBL" s.
The bi oacti vi tSﬂlofﬁﬁb%méﬁm&%%epéﬁg@%%%a@%er no&gﬁdpr oces?s 019 t he
present i ressitiedrto limst thosopae abthe préseit inedntiornce st andard of growth hor none

st andard Mﬁrﬁproduci ble. The data in table 2 is a representation of
at | east #frent s. The fol |l owi ng exanples are provided for

|1 ustrati@p,p m&&%@%&a%%cMAmwed to linit the scope of the

present invent Cl oni ng through nutagenesis into the cDNA of

i nterest Int I’O%%d&ﬂoﬁ%quﬁhlqu%sﬁfc‘{foﬁleﬁkylﬁ@Si@é(ayd‘fq;hgh Latsthe @bdsihRPganat t he

codon level in regi on was done duri'ng synthesis of
gene- specithé ORPricgien (vegs. dokie duting syithesist ¢ff genespetifi¢ prmen(s), Foniexample tb‘ér se,

th t d on th wt h G-
PG N pub TR BB SRR T on, BTONE. Wee qUEBieteRs iRAfedlt g
shown dOV‘”hoBﬁbMﬁ'ﬁ% ﬁeﬂwmlhe}mmm@hmlmmse@ma adltongdate. T'chueﬁde of

defining the sit per (Prinmer A, SEQ ID NGO 6) and | ower prinmers

(Pri nmer 20hBhGHE@cDDIA1@ shv)vnsbw@chql@ﬂ ag @camle W@Predhﬁhghteéms@a r?csrone 94bp
hG+V fra %ﬂ%%é’l& S@B I\Iﬁ)@p_e%/(aner A, éﬁﬁ BIH! 5)0&dqgw5%ﬁﬁ)h%'is Ritlder' S

shown to
20 B, SEQ ID NO: 7) selection site for PCR amplification of 694bp hGH-V fragment(SEQ

ID NO:1). Here, the position of the primer pair is shown to amplify 694 bp hGH-V
fragment (SEQ ID NO: 1) from placental 1®-strand. ‘Starting of ATG and the
termination codon, TAG, are highlighted in different color within the same sequence

region.

25 5.
AGGATCCCAAGGCCCAACTCCCCGAACCACTCAGGGTCCTGTGGACAGCTCACCTAGCGGCA|
[ATGGICTGCAGGCTCCCGGACGTCCCTGCTCCTGGCTTTTGGCCTGCTCTGCCTGTCCTGGCIT
CAAGAGGGCAGTGCCTTCCCAACCATTCCCTTATCCAGGCTTTTT GACAACGCTATGCTCCGC
GCCCGTCGCCTGTACCAGCTGGCATATGACACCTATCAGGAGTTTGAAGAAGCCTATATCCTG

30  AA GGAGCAGAAGTATTCATTCCTGCAGAACCCCCAGACCTCCCTCTGCTTCTCAGAGTCTATT
CCAACACCTTCCAACAGGGTGAAAACGCAGCAGAAATCTAACCTAGAGCTGCTCCGCATCTIC
C
CTGCTGCTCATCCAGTCATGGCTGGAGCCCGTGCAGCTCCTCAGGAGCGTCTTCGCCAACAGC
CTGGTGTATGGCGCCTCGGACAGCAACGTCTATCGCCACCTGAAGGACCTAGAGGAAGGCAT

35 CCAAACGCTGATGTGGAGGCTGGAAGATGGCAGCCCCCGGACTGGGCAGATCTTCAATCAGT

25



fragment (SEQ ID NO 1) from placental 1"-strand. 'Starting of ATG and the
term natiC\p &aﬁl gAG are highlighted in different color within the sane
sequence 83 CANYE v AGGATCCCAAGOCCCAACT COCCGAACCACT CHRAARHI4/000182

WG ~CTGCAGGCTCCCGGACGT CCCTGCTCCTGEC=GECCTCCTCTGCCTGICCTGECTT
CAAGAGGGCAGT GCCT TCCCAACCATTCCCT TATCCAGGCr =GACAACGCTATGCTCCGC

WWWWI%WWW@@@%@%&%M@AGTGCCG

CA (OSACCA AL (ST OG
T OCTOCT AR A A O R AN Ol cooAGT
CTGGTGTAT GREaICTT SARCAA BRAAG

C?IT G&W GATGGCAGCCCCCGGACT GGGCAGATCT r CAATCAGT 25 WO
2006/ 0 04/ 000182

O e A LT TS LAl Wi o

CS8IrIC1IoNn ¢
GCCTCTCCT £ Ghd AUTHIASCLGTEPARCADNA Tal FobAPIb A MO élesowere
TTGCATCATT Expected product | ength 694bp (SEQ ID NO 1). Duri ngl PCR
anpl i fi catutdwed fortalening nte & specifie sxpressianorecton Aphes. Thase snutations withitethe

appr opfyl at ﬁtt%xﬁﬁfih ?bNtAP%‘(lﬁch nf bt %ffé&&fth%fco £ g&@%ﬁe@}uﬁ’ﬁ%'ﬁﬁv B}@Re

changes were onln 0 a sp PEESF o Vect

finther. T\hmlmﬁeatanmg othdrérging ﬂne gie@e-ﬁpdciﬁd EhedripaiDiFAimeds IG&Dh@EQ mot

af fected the codi n on e.g., putative hG+V cDNA was anplified anong
ot hers usilﬂ S'tat@ gbemflc priner pairs (Primers C&D;, SEQ ID NOGs: 8 &

9, Tabl e3) mﬁE}'s @PFWJZ Jygplification: Prinmer Sequence (51 4 31)

Feat ures Length p05|t|on on the WI | d type sequence ( hen

et al. 1 FEACSTACSH A+ !la_‘lll . ,i,e 28 ﬁa iﬁr‘ 66
G . igme %e EExb-e %% g edtures gth m N':ucleo é position on
AT (Pri &S F the wild type sequence

{Chen, et al. 1989)
4CTGTGGACAGCTCAGGTACCGGCA | With Kpnisite | 28 mer | 60.7 °C | 39-66

ATGG (Primer C) SEQ ID NO 8
4GATGGGATCCGAGCAGCTAGAAG | With BamHI 29 mer | 60.7°C | 571-600
CCACAG (Primer D) SEQ ID NQO: 9 site

15
EXAMPLE 2

Validation of the putative clones by restriction engyme analysis of a locus

A DNA fragment of about 723 bp (hGH-N,SEQ ID NO:2) or 694 bp (hGH-

20 V,SEQID NO:1) was obtained by double digesting pUC-18 based clones with restriction
endonucleases Sall and Xkol at 20 pl total reaction set up. The reaction sample was run

on 1% agarose gel to purify the band 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

25  as single (enzyme conc. was usually 10U/ wl), e.g. Neol/Notl, Kpnl/BamHI, BsrDI/Spel,
Bglll/BamHI, NcollHgal, NcollRsal 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

30  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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40ATGOGATCCGAGCACCTAGAAG Wt h BalnH 29 nmer 60.7 *C 571-600 CCACAG (Pri mer
D) SEQ | D‘ng 9 site 15 EXAMPLE 2 Validation of the putative cl ones by
restricti oNOSAYM2Anal ysis of a locus A DNA fragment ofPGEB{3p04/098183
(hGHNSEQ ID NO 2) or 694 bp (hGH+ 20 V,SEQ ID NO I) was obtained by double
di gesting pUC- 18 based clones withrestriction endonucleases Sall and Xhol

at 20 jd tffeptatibe d€ thed hs88lin UP 1o B QjreQRAl is AmoSANDLS PIVRS SellEco®l, LfiYeRgar ose
gel to purify the band of interest by using MBI, | Extraction Kit, Cat. #

K0513. Thelpabd AshBaApal3Sspd, #eali §ted fragnent then anal ysed for its

restri ctincl ease map by digesting with six to seven unique cutters
either in’“Co on or 25 as single (enzyne cone. was usually 10U ~fl),

e. g. Ncol | Mekihg 1¥pithhBandcoddisasdgt Spel ,  Bgl |1 1Ba; nHI, Ncol | Hgal, Ncol | Rsal
and EcoRI 1Bgl 1. Approxi mate ]‘ragm%nt_ si.ze vva? st i mat ed fromd;alg(gé
restriétion enddHutinvgaiion. SusRISHlistin qlomng et bH- ¥ frony Blagenian '&e gel

ft ' ' t: : L Gl ] r ' ti
o so ver o SR8 pBEY R SEEPLAR TR, HebOF MRAHAN O S TRIPARPTOLRES | 00

(" The vald bacterial clones
cont ai ni nhGHY, 36tal BIA twasf extiractednfrem datmanHaliaesntd. H@eneespeeciific tupsineam and
endonucl ease enzyne,di gesti.ons re sel ecte in.s so that,the distance
oo neCl m R SmsRelre e tone Arr e i ROy SHETA Remend (Chgt s
2006/ 00102386 R ' ' ' InTNA Risink Olikzo-
directi on21i_é§ knomﬁggwsggglégﬁ ol%): ﬁ%@?y%@(’%ﬁmghﬂﬁg‘gu , %s%ﬁl'? . _\?al ,
Sspl, 1bcc,dT eug.pri EnBNAvigkiengion-anst subsequently 1Cotrend ¢DaYes synthasizdd. s

i tion, ' lies in &l ani hGH-Y_f.r om,pl N
f rom pi ¢ ui T8y odiRd GRERAL usEd, 4o X Bt PeraN g svistess, MUEHBE TS BTAMY b or
To clone thiktrijiast ByaRTRMAcHES. EXbiaat Qelity avisassied M2 aeplidingseagdadeci fic

upstream and ownstream priners are designed according to the hG+V cDNA
sequence (honshieeping genes as to@e)l e Rp-RiRgers doRERonamoplifies d&dg-bp2)putatizeol i go

L0 P AR 8B My 8 8 o B AR She D SRS ko <
1"-stnrgnd v%%'ﬁ AYIhE pedifivelofed Wre 'ﬁﬁh&g&{e thidigh rediGion HaBER (Wingarll, _
reaction. |I"-strand quality was assured by anplifying standard ouskeepi ng
genes as disnth dkoleNgi/, PstBdpichegicthe valRiiy Qiyrtbﬁ fragrent@e aveliasthe eenjationioG+ v
fragment (tl'aséE aglrr?enWith}a thiesvegtlog.r}?eqsuﬂsi 50%%%'113&1313 ¥a1{r 1ty Colf ?l{'ei 654 ﬁfﬁ?gn?éﬁ?(% bas e‘,’
" IDNO: 1) as hGH-V ¢cDNA.
HGH-N ¢cDNA fragment was also generated using the fetal pituitary mRNA
20  following the same procedure as mentioned above. Four independent RT-PCR amplified
putative 723 bp hGH-N fragment (SEQ ID NO: 2) is cloned directly by TA-cloning into
pUC-18 based vectors (pGEHN).Using eight unique restriction enzymes from human
hGH-N c¢DNA map the validity of the cloned fragments was checked which showed that
the 723 bp RT-PCR product (SEQ ID NO: 2) from fetal pituitary and brain are both
25  putative hGH-N ¢DNA. '

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

30 restriction site
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15 vectors. the p05|t|ve cl ones have undergone through restriction

anal ysi s (‘ﬂﬁl n‘% BstM Ncol, Notl, Pst]) to check the validity of
the fragnefiP 2% /w 7 as the orientation of the f r agment PG ENM4/00HE2 vect or .
Results confirmthe validity of the 694 bp fragment (SEQ ED NGO 1) as
hGH V cDNA. HGH N cDNA fragnent was al so generated using the fetal
pituitary 4following the same procedure as nentioned above. Four

i ndependent - arrpl ified putative 723 bp hGH+ N fragnent (SEQ ID NGO 2)
i s cl oned AliaheéistbhpSdqyerdug| oni ng i nto pUC- 18 based vectors (pGEHN). Usi ng
ei ght unique restriction enzymes from human hGH N cDNA map the validity of

t hedcl ont(ad ft agrmn@oslst)m;fﬁs qm];e kqed?&ﬁoed: st onlethal hagiluenbﬁng fu’x:?.‘:g)cbﬁ WiclPGR
product (SEQ.ILD NO. 2 romfetal pituitary, an rain_are, bot tative
hGH N & DNanodified in Hierioheraiasy- dntifsy ke %Perwe@oﬁqubta. b B arediet aﬁedﬁwﬁé to E.

codon’ usaqen EEh s Holinct teb urf Rt B Sholgh PR (MR Aon AbguctTa Kt 0 11
enmbodi mentet ahl1988. wofterpunidicatbong sarple DA haagmen f@%éqummgmihpmc ef50n

t heir wobbl e sequence, which created a uni ) iction site. 27 WO
2006/ 00102 tPEHP RECYFT SRBERRINE KERFADE ETE T %@ﬂ? Meﬂbﬂﬂﬁéﬂm
modi 11 d 130 oG FAERS Ui °Jr@1§§%ﬁ§%§féf Ay Raphipt Blip gl B 0

plasmg qUNAlténplate. ‘Mii%r@dﬂylréa&ﬁn&ﬁkguﬂﬁeﬁﬂxmstdYeQbmiinﬂElGamPh Taq
precipitation described in Kraft et al. 1988. After purification, sanple

DNA has gilMSA podymeraspudigilngnd bufferreAd@ﬁg@ of)i u&gf prigier €5 ooles(yl), hes e

sequenci n eactions. are made U n a f|

T Ry "SRR LRt E e T bt e ileY S SRR 0B 04 8 Kook G B 20,

added to the |0 %IA? g,{lg) s%NAThl s ready reactlon m x has pre-m xed dNTPs,
aq

dye term nator, pol ynerase, MyCl2 and buffer. Addition of 1
gl of priner (BI‘herTDCRS]gSroﬁhc)t why presipitated wﬂ]ije’Z:Mdsoﬂhzm;wétates@iﬁJé@imlg i n a

A N ECT N AR (T R AL
5 s g, oo Ot
aut onat ed Aedyrenfiom( SBDT&hmeldgy). Anal yzer fi-om ABlI Technol ogy)
EXAMPLE 5
Construction of the chimeric cDNA
20 In our strategy, the difference in amjino acids (13 total) between hGH-V from'
hGH-N had taken info consideration where the changes are done on hGH-V clone in
such a way so that those amino acids are replaced with the hGH-N cDNA stretch, which
also consequently made a E. coli-able modified hGH ¢DNA product. We had taken the
previously cloned hGH-V and hGH-N ¢DNA in the pUC-18 based vector. These clones
25 (pGEHV and pGEHN) are digested separately with unique restriction enzymes to replace
the hGH-V fragment’s specific regions with E. coli-able hGH-N portions or synthcﬁc
. constructs. Then the final hGH-NV chimera was cloned using restriction enzymes the -
* digested fragments are ligated with each other to ligate back into TA-cloning vector in
between Ncol/Notl site. Restriction analysis was done to confirm the ligated hGH-NV
30  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 NeollNotl site (Figure 5a) as well as into pBAD promoter (or similar
promoters) (pBAD/HisA) controiled E. coli expression vector and transformed TOP10 E.
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EXAMPLE, 5 Construction of the chinmeric cDNA 20 In our strategy, the
dlfference in amno acids (13 total) between hGH+V from hGH N had taken
into consi WO2AW/W8H2Zhere the changes are done on hGH V cPGHBZPMO0E2L a way
so that those amino acids are replaced with the hGH+ N cDNA stretch, which
al so consequently nmade a E. coli-able nodified hGH cDNA product. W had
taken the g ghigusli tﬁéto 2 oot \b@é BbrfeDD thubaliy TR rd:R1ibR St
vector. These clones HV and pGEHN) are digested separately with

uni que r esovermightont @&yrmsthor nédiracEo mdnasb(ﬂié \iujnbagn’élxansfoma&l itiveas

regions with E. coli-a V@G—ﬁﬁ Jportions or' thetic rr& Skl tlThen
the final PREEESRYY E%lu?Pé‘ ge %ﬂ%&e%@ﬂgm}’%é’l PR algfhgest ed
fragments Pe%ﬂg{ Pﬁ;ﬁé}c%fv&% tf&l} hwl%r@‘i{’telt i‘ﬁcﬁﬂ %B%‘;z dd(}ﬁl@raﬁﬁ%ﬁﬁﬁi&hfiﬁmvect or

in between ste striction ana ysSi's ne to confirmthe

|i gat eds hGrlad\bpreddled I@ntmnhazmt'ihagartpﬂmemme 50 Wg/ll of amsaitliniphesehio Morg theact or
(Yani sch-Perron et al., 1985% Cl oni ng of hGH NV cDNA. chinmera wa ne on
PUC- 18 bas@t7@ pelaniss weesaresent pamipte RniTalRipteNgs|seisising linspgardeyesiay. N

ol i "ewpr cotriol Wef Hond by Sply B il AERRERVA o B Ol AP SE R g =

PCT/ | N20041y8i8Gik8akdureods mehticried abovél A hhérough gestrictionranabsisonss dwreeaftorae by
incubating the reaction mx overnight at 41C - 14*C for n

i ncrease t]ﬁ‘éta‘m?rrﬂ’@?m@? ¢lons svat n%lﬂeé’e‘%tw\‘t%s kcﬂ%%%%"g ﬁ?ﬁ?ﬁ}cuﬁﬁ‘ﬂéﬁﬂ[m
ligati 71988 'B}h?ﬁmﬁ%ﬂﬁ‘fm TR m&k%msé@&%ﬁom@.]socol

was fo ovve ere a tion - 200~LlI transformation nmx 5
was spreaded onTochévk tBé(hGHaI@H rexpteasion mAEI ¢tvlb@e yyre-trying o vhopé thelchimeric

P sot " usPIA PAoER R DA A Giras o phctor Rnerts are g n,§ORbE 5 oBhG ©
m ni prep DA ldnaé}tMAvwvﬁlthr@[ﬁedzﬁi me%at@:‘e‘iﬁbﬂld@regiohsdxéluﬂﬁ%QBéi% amé

mentioned above. A thorough restriction analysis was done after a _putative
positive chads thesscratomy eigoel peptide. ocichiBro that genrisir¢ifin primenpairs &kpglade plo Bsh

estri B eyt Cr otk RN kS risp gt I ST TR 0! EA¥pamrs i ng

to clone theiagireden. CAt BNk e ©RAAcHhS Maurd HSE-NON lmealaray 4! fhstant s
are interested in cloning of only the portion of cDNA,' which re resent

the mat ur eVidpendfer PR glepvagsceitawithig thesecters arimes paiss (Rrimers ( &R PEQ

The start Mo OEr SEHS y bR o SRE Syl oTEE oRY FS%Q‘“%) of
nmature peRGHURVIENA FetsAbckield én wailiEthé vmﬂﬁa@i@ﬂpombﬂ byal-Ar atortifig-siod.

I mredi atel after factor
IVJsmg this unique strategy applicant has achieved 7 pos1t1ve clones of hGH-NV in

pBAD/HisA expression vectors (or similar vectors).
An extensive restriction analysis on two of the six mature chimeric clones from
TOP10 E. coli expressible strain (or similar strains) and confirmed that these clones are
the putative hGH-NV mature cDNA clones which are ligated m the right orientation on |
25  the vector by T-A ligation. Ii's to be noted that hGH-NV(SEQ ID NO: 3) sequence
differs from hGH-N sequence in codon usage, one additional restriction site and mRNA
secondary structure (Fig. 3 & 4) and the synthetic hGH-NV gives identical proiein
sequence as that of somatotropin (Fig. 2).
EXAMPLE 6
30  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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V1llla and/or EK cleavage site within the vectors primer pairs (Prinmers Q &
R;SEQID and 18) of the vector fragment are designed in such a
way so th Y’%ﬁ@"’@%re hGH NV cDNA gets |ocked in with ?‘Fi&“?@‘l‘?f“@?ls?ragnent
portion by T-A cloning method. 20 Using this unique strategy applicant has
achieved 7 positive clones of hGH+NV in pBAD/ H sA expression vectors (or

simlar vegtiassy) sheWingxfhe rkﬁ‘bﬁl‘i‘énﬁgeﬂiffdrﬁicleom amalxy&ssiom rbewtei(vcﬁFng SD heHsrex
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from hGH N seqlerds aitempty donintesesy dics imeloningiof ihGiamatrs £DNA inothe fpime ofind
MRNA secondary structure (Fig. 3 & 4) and C
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mul ti pl e cassettes o e co I ng donal I ncl udi ng the regulatory region in
t andem f adhidon STIE-BAGH, padifirther oonfomed by W estemdilotting, W-éerayinal gapgo NV
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in its expheged oM )é( 59 8k tdtdil &1 coﬁ)protéﬁnr&pres&bﬂ%@ﬂaﬁ fobled i iddifpingdtGIEs i nt o
ar abi nose-1 nduci or simlar “induction s stems) expressi,on vect

( pABGHR) d3oreoal (pdszG’HV,B W{e have adhievedt Qtel@pftt eigltr of mucky pasitive E@n?sngbfl oni ng

oxpr oss! orouaitec s tgieRaT R dofpleBiih At EORE bRt Pl Cople

anal ysi s Fpréiftter-REHERRITERaRMhaRF 6istétie. Coatfirmdtivned poitve tlghds wasl donwby
protein band on SDS-PAGE, and _fin-ther confi rrre%@éér ngtern bl. O&tl.ﬂ
N-t er ni nalsewrﬁlnéomblmtloée@fhé@ﬁéﬁ“ﬁ’@naﬁ@}’m% @s e Waﬂ)‘ﬂ?lﬁ

(unpubl i shed dat g) I t

Col | pr ot SXRELRRRUOUPHRE By S1Fs PARK BBaE AL feveE P YRR Apcnt ) ortiely
(PABGHSs, ) -thié the peevieilyi BGEU Cidnel éBS(&)ABCﬁ-HJI) (]3] mhmvepwnt foweiaefcﬂendesal b;f
applying a strategy of ligation slid,c| On:@?ﬁ%‘* | s un| cl one consi sts of
mul tipl e c@pression gidughighpedangaran ARUpized BeRiaK grs Confirnation

of positive clo %4 $for {}Ecum{ ?éi?"w%k doReBh AL Peﬂu@é clbﬁést Py BiRBstRAZ Y e
y quic

anal ysis. Anal on experimen | oned by SDS- PAGE
reveal s t hs thewghipedp ENp.r\em:akemqg@ruesammﬂmgﬂnetbbérfoﬂ@icb%pqsﬁéf%r evi ous hGH

done #1 ( pABG_ll\/I)axngepa]SIr\lllAeg'oemev one #ieEpAEng{f) were Jlgested with Accl/BshTl,
20  BshTIEcoRI and Accl/EcoRI to get 1965bp, 1282bp, 903bp, 3717bp and 470bp DNA
fragments, respectively. After 2 hrs of digestion at 37°C digested samples were run on

1.2% agarose gel and the above mentioned bands were purified for ligation.
Restriction enzyme digested (pABGH!1) maxiprep DNA is showing the gel-
purified fragment of interest. pABGH1 clone double digested with Accl/BshTlI, showing
25 1965 bp and 1282 bp DNA fragments of interest pABGH! double digested with
BshTIl/EcoRI, showing purified 903 bp digested fragment pABGHI1 clone double
digested with Accl/EcoRI 470 bp and 1965 bp purified bands of interest those will be

ligated.

These three DNA fragments are ligated one 'after another, which contain the
30  regulatory, h\GH c¢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.

o
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expression induction was done in an optim zed nedia wth various inducers.
A thorough restriction anal ysis was done on the positive clones. Pvul

di gest i on WBAMARIOY i prep DNA was taken as our screeni RETHRRPYA0418?
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producing it US4446235 Seeburg Genentech, | nc.PREThIF re?:clogﬁ‘ipr’i’&Tﬁ 01 i
growt h hornone variant genes genome :
US4670393  Seeburg Genentech, Inc. DNA vectors encoding a novel human
growth hormone-variant protein.
1US5849535  Cumningham Genentech, Inc. Human growth hormone variants.
US5955346  James Wells et  Genentech, Inc Variants of human prolactin and human
al placental lactogen ,
US5496713  Masaru MitsuiToatsu Process for producing 20 kD human
' Chemicals, Inc. - growth hormone.

US5047333  Grandi et al. Epiricerche S.p.A  Method for the preparation of natural
human growth hormone in pure form.

' US5789199  Joly et al. Genentech, Inc. Process for bacterial production of
polypeptides.
WO09115589 Sharmaetal.  Upjohn Co. Improved process of purifying

recombinant proteins and compounds
useful in such process.

US4859600  Gray et al. Genentech, Inc. Recombinant prokaryotic cell
containing correctly processed humar
growth hormone.

(3B2055382  Applicant is Genentech, Inc. Microbial Expression of quasi-synthetic

Genentech genes,

US4601980  Goeddeletal.  Genentech, Inc. Microbial expression of a gene fo
human growth hormone.

US4755465  Gray et al. Genentech, Inc. Secretion of correctly processed humar

‘ growth hormone in E. doli an
Pseudomonas.
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US4665160 Seeburg; Genentech, Inc. Novel human growth hornone like protein
hGHV encoded in the human genome UB4670393 Seeburg Genentech, Inc. DNA
vectors entQ@MPO%2Aovel human growth hornone-variant pREVEN2A14/000185349535
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~ US4745069  Mayne, N.G. et Lily Co. Eli Cloning vectors for expression of
al. exogenous protein.
KR9100459 Lee, T-Ketal. ZLuckyCo.Ltd. ~ Expression vector for human growth
hormone.
KR9100458 ILee, T-Ketal. Lucky Co. Ltd. Expression vector pYLBC- GAJ?-HGH
for human growth hormone.
WO09115589 Sharma, S. K. Upjohn Co. Improved process of  purifying
et al. recombinant proteins and compounds

_ useful in such process.
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Production plasmid DNA in E. coli.
US5279947  Legoux, R. et- Sanofi SA DNA sequence participating in the
al, regulation of the expression of a DNA

sequence coding for a precursor of &
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US4604359  Goeddel, D.V. Genentech Inc. Microbial expression of a gene fo:
et al. human growth hormone.
US4342832  Goeddel, D.V. Genentech Inc. Method of constructing a replicabl
' et al. cloning vehicle having quassi-synthetic
genes.
JP61202689  Nakajima Kunio Nakajima Recombinant plasmid of E. coli fo
Kunio et al. amplification of human growth hormon:
complementary strand DNA.
JP60045595  Guregorit Genentech Inc. Secretion of accurately freated humas
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Lew s, 20, 000 daI on variant of human

hor none: Loc a(Bmmatotrbpmhgemrmmateddo shahgeatystsing- 165 to alanine. Bup h%é" ﬂtﬁ@s
Commun. 92: 5?@ aéﬁ %4 2006/ 001027 PCT/ 1 N2004/ 000182 27) Hirt, H et
al. (1987). 9% 6 hor none gene | ocus: Structure, evol utlon and

allelic varygf Mgﬂfal YA &al 53urksh gR¥ikaiokgons] csmpqﬁm@karymagcxomﬁgenmtnon
and structur€ of the rowth hor none gene cluster. In "Advances in G owth
Hor mong and Gregamdssmambactm:ssgww,( 79) 205: (206P&r , Ed.), Springer-Verl ag.

29) Fi ddes 7 rre of genes for human growt h hor none
and chor%ﬂpcf‘ivcﬁ%ﬁﬁgﬁi%wﬁbgﬁﬁi foc. Natl. Acad. Sci. USA 76:

legrgf\fatdfgrgﬁamig% 5 ﬁcmwl}ﬂFéPmE f‘a A%ﬁ?'ﬁﬁﬂ%‘(ﬂﬁe@&ﬁé{ amqg%llﬁenents
J. of Biol. Hhor(%s%gél%) r%ﬁarzét?cééﬁ@?’l 13138. 3 1) Tanaka, T. et al. A new

sensitive and speci |oass y for |act o&enl c hornpnes, neasurenent of
prol agpi n an2l GGHWMNY bDNAoshimen i obtaimed sithant the hse of sHerdizestad mutagenesis.

e L0 on i bt o P SR
Regul at i on Hg%%pe?veéi@l A withdlt oo filkifiehe Proteie. seql.&:hcal | nproved ML3
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and pUCL9 veét dinhancedsisyel @frrxpaasion f ﬂleleHslﬁ)Hﬂijlb&ﬂ? ‘Bﬁ'ﬁ %Gh the

| aboratory Manual (2 Edi n b h niis
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Table 1. (Taken from Ausubel, F.M. et al., 1987)

AA Codon Mammal | % Other Vertebrate Yeast Gram neg. { G Pos.

freq. freq. % freq, % freg. % freq ‘ %

Gly | GGG 16.6 22.8 | 14.8 20,7 5.2 9.0 |94 123 [ 9.2 13.7
Gly | GGA 18.5 25.5 1209 29.2 8.5 15.0 | 7.0 9.2 20.5 | 30.5
Gly | GGU 12.8 17.6 | 15.2 21.3 34.9 61.0 | 25.1 329 (182 | 272 .
Gly | GGC 24.7 34,1 | 20.7 28.9 89 150 | 349 45,6 119.1 | 28.5
Pro CCG 6.8 11.2 } 6.0 11.0 4.1 9.0 | 237 544 | 10.8 | 303
Pro CCA 16.5 27.3 1167 304 219 |490 [ 74 17.1 | 103 [ 289
Pro | CCU 17.4 28.8 | 15.7 28.6 12.7 200 | 6.6 15,2 | 11.9 | 33.2
Pro CCC 19.7 32,7 | 16.4 30.0 5.1 13.0 | 5.8 13,3 127 7.6
Stop | UAA 1.0 232 114 28.0 1.0 49.0 | 1.8 572 | 2.1 65.6
Stop | UAG 0.7 17.2 107 13.8 0.4 17.0 0.3 9.7 0.5 156
Stop | UGA 2.6 59.6 |29 58.1 0.7 340 | 1.0 33.2 106 18.9
Phe | UUU 15.3 40,7 | 14.6 44.2 22.7 53.0 | 17.1 47.5 | 273 | 68.0
Phe | UUC 22.3 593 | 134 55.8 200 | 47.0 | 189 52,5 | 12.8 | 32.0
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Pro CCG 6.8 11.2 6.0 11.0 4.1 9.0 23.7 54.4 10.8 30.3 Pro CCA 16.5 27.3
16.7 30.4 21.9 49 0 1 7.4 Pro CCU 17.4 28.8 15.7 28.6 12.7 29.0 .6.61 15.2

1 11.9 133W9

2006/081037C

19.7 32.7 16.4 30.0 5.7 13.0 5.8 1P THINIO0O#/090182

St op

UAA 1.0 23.2 1.4 28.0 1.0 49.0 1.8 57.2 2.1 65.6 Stop UAGO0.7 17.2 0.7
13.8 0.4 -F7-.0 0.3 -9.7 0.5 15.6 Stop UGA 2.6 59.6 2.9 7 34.0 1.0 33.2

0 6 189 ]1‘5157353 0 17.1 Phe LrUU 1 ~4 i 47.5 27.3 68t 15.3 40.7 14.6
tPheIlllK‘1??’2RQ’%1RA1RRR’)nnA701RQ1R')R1')Q3E20 20
36 WO 20Q&EQdR02 W;,gf @004/ 00 Eabl . BOPITYON s 48 Hours 7P hours
Control 1MN¥ x 10 SEQUENCE| 75 T 127 2.05 x 10' +/- 0. 1 |T.___ O.
18 5.07 3 105 + [0. Ing Novo Nor g %| 105 0..55 5.30x 105 +/-0] 1Ing
YR SV 2 557 R G M N
8.37 x 0.lngtGr pERNUEDNA)g & sl g r7£—2—5&-x—0-—25—%—2-9-x 10' +/ -
0.66 as |per>nov Ih@ﬁrxﬁ%@@mﬁm}tkgz{gr@qem 1-72®8vent i on | ng CH prodyiced 2. 04
x 10' +/4 0.92 5. B9LNVO' + - O|1P1 11.8 k11%HE95#TANadditions per npvel
process gf the pr|eSANV -i nvent i|d¥9 Ong GHL20-69ficed 1.95 x 105 +/4{ 0.22 9.1
X | W+/ 0.4 19 B5mer A0 +/- 1203 as ppl-200eekardpoiaes starfing bies'pr esent
i nventi on untranslated region
7. Primer B 29 Reverse primer to amplify 694bp
hGH-V cDNA from human
placenta '
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 »
12. Primer E 24 At 120-144 of SEQ IDNO: 3
13. Primer ¥ 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 SEQID NO: 3
13. Primer K 31 At 388-418 of SEQID NO: 3
19. Primer L 31 At 934-963 of SEQIDNO:3
20. Primer M 27 At 744-714 of SEQ ID NO: 3
21. Primer N 30 At 927-953 of SEQIDNO: 3
22, Primer O 32

38
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37 WD 2006/ 001027 PCT/ 1N2004/ 000182 Table 3 SEQ | D NAME OF SEQ PCSI TI ON
NO SEQJEI\%:E g&l\AGTH (Nucl eotides/ Peptides) 1. hGH+V cDNA 694 1-694 2.
hGH N cDNAYYZ 3. hGH NV(chinera) 728 1-728 4. S5PCKEN28H4000182

119- 695+TAA addition 5. 579-NV 579 120-695 6. Primer A 29 1-29 Forward
primer, starting at 5 - untranslated region 7. Prinmer B 29 Reverse priner
to anplifywe@dhp: hGH+V cDNA from human placenta 8. Priner C 29 1-28
Forward priner, starting at 5'-untranslated region 9. Prinmer D 27 Reverse

prinmer to anpli fi; 72ﬁ§p hGH N cDNA from human fetal pituitary 10. Peptide
of V 217 Ihcl udh cI¥NAhimera as showit ingREQIP N@eht i de of N 217 12.
Prinmer E 24 At 120 144 of SEQID NO 3 13. Primer F 30 At 681-695 of SEQ

ID NO 3 1A Pe@igﬂv 0'%1@}@7 ubR& éécgh'agfntxﬁ%E%g]]@NG' Gh&lcoded b?ﬁle HEHN i mer Q

17 Anneal s"on p ect or pstream sequenc Primer R 18 Anneals on
pBAD vect or on d¥A chitherh.eavage site sequence region 17. Primer J 31 At
298-328 of SEQ ID NGO 3 18 Primer K 31 At 388-418 of SEQ ID NO 3 19.

Pri mer L 331 At }g plasx%?c? vector cox%almngN%lmenc cDNA sequence as shown in SEQ ID NO:3

4. A plasmid expression vector pABGH2 containing chimera derived mature cDNA
sequence as shown in SEQ ID NO:5

5. A process of obtaining novel hGH-NV ¢cDNA chimera of SEQ ID: 3, which
encodes Human Growth Hormone (hGH), the said process comprising steps of:

10 (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 IDNO: 7,
SEQ ID NO: 8 and SEQ ID NO: 9,

15 (© cloning of the amplified cDNA isoforms hGH-V and hGH-N of step (bj,

(d)  comparing the restriction endonuclease map of both the cloned cDNA
isoforms of step (c) according to their inframe translated ORF sequence,

(&)  digesting the cloned ¢cDNA isoforms of step (c) at specific restriction'
endonuclease sites,

20 '(f) replacing in digested cDNA isoforms of step(e) the hGH-V fragment
specific regions by hGIH-N fragment at specific restriction endonuclease
sites by ligation to obtain the desired specific combinations of hGH-NV
¢DNA chimera, and

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

25 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

1

template of hGH for better codon usage.
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20. Primer M 27 At 744-714 of SEQID NGO 3 21. Prinmer N 30 At 927-953 of
SEQ I D NO imer 0 32 At 1304-1335 of SEQ I D NO 5 38 WO
2006/ 00102“/585%[%/%?”%04/ 000182 We claim | A hGH NV cDNAPmﬂr“g?"‘Hézshom
in SEQID NO 3. 2. An amino acid sequence as shown in SEQ ID NO 14

encoded by the hGH+ NV CcDNA chinera. 5 3. A plasmd vector containing

chinmeric cDNA shqueseseasislaithelvin clRinSEQWRRrdNONR dedired spécificTcomBMBi @R SIfon
chimera derived mature CDNA sequence as shown hi

vector pABGH2 co &‘Elé?ggl

SEQ ID NO'5 5. 17&% AchEpera;ase Ap2nbrs 3- 1@ bmend SR 72 i hpessashenaeQ | D:
3, which encod@thmﬁovwh Hor mone (hGH), the said process conprising
steps of* 10 (a) rsolating the total RNA from human pl acenta and pituitary,
(b) anpli fg/i ng the respective cDNA isoforns, hGHV from hunman pl acenta RNA
and hGH N &r om diprotesarag dxisedf ins tlapn (5) wheyeinenestsp(e) rthe spedific restrictioai ng
gene-specific pri,ners sel ected from SE . 6 D 7, I D NO
8 and %EQ ED NGRdgnuciessy o s {etes #@%ﬁs%%ﬁﬁﬁw@%@@%ﬁwﬁﬁ& V and
hGH N of step (d4mal (d) conparing the restriction endonucl ease map of both

the cloned cDNA isoforns of step (c) according to their infranme translated

ORF sequence, (e) digesting the cloned cDNA isoforns of ste(E (D(é:i%/ at
speci fic restriftirensss enslavned dasdainist and 70 wheyein dhe aovelghGH-NV giNAd cDNA

at speai 1 T oot Rfer AR e AR N SO RN S0 n cne

desired specific conbinations of hGH+ NV cDNA chinmera, and (g) cloning of
hGH NV cDNA. chiArpracess as blaimed in Slaith DD wierei thenSEQ B N § dblgengphtad tiyd
vector. 6. A pr s as.claimed in claim5, wherein in-step(f) the portions
of cDMAs from ?@BﬁGPWné}sBlgrﬁ?Pe‘is?P $18. conbi nation for devel oping
the cDNA fragnment tenplate of hGH for better codon usage.

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
15 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.

20
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39 WD 2006/ 001027 PCT/ 1 N2004/ 000182 7. A process as clained in claim§6,
wherein the desired specific conbinations of hGH NV cDNA chinera are 1-62

bp, 63-587BF%AYI8ES- 728 bp as shown in SEQ ID NO 3. RCTIN2HHA0USE as
clained in claim5, wherein in stgpEp ific restriction 5

EH L
o Lo Come e i&%%%%ﬁ &32@852?%33“@ %’ﬁ. oA gusAdtly 0FRR B3 FTEL
t
Bhuge

r t he novel
hGH NV CDNA  chi meFiigE Ao, apended; lapm diz IR MIEEES 1D o S,
10. A process as cl ai FERPHIAE SIEHIRTY an R88R] 5 is generated
by 10 cDNA anplification using gene-specific prinmers. 11. A process as
claimed in claim 10, wherein the gene-specific priners are selected from
SEQ ED NO. 17, SEQ ID NO 18, SEQ HSRATEMENBEQ H) NO 20, SEQ ID NO 21
and SEQ ID NO 22. 12. A process as clainmed in claim9, wherein the
expressi bl & conAthGHINYcDNZe chifderads showa ig SEQHINGER. D) NO 5 is |inked
wth a stretch of non-GC rich sequences. 13. A process as clained in claim
12, wher ei B. t he Azcamieo aeidafequdricams ahaven it SEQIDONCED 4NGcoded by khechGHINY a
stretch of non-(ﬁNri h sequences is duplicated. 20 25 30 40 WO
2006/ 001027 PCTF 8182 Al VIENDED CLAIMS [received by the

claim o cancel | SO Veras (T Rng SPUMERG DN seetetga s PR AR SPRTRROREY bur
D N0 3. 4 an At TP e AR ohiinasehi S B SBNA ,

t he hGH NV th@qu&ilm@ahoﬁnirﬁsmqng@;yect or containing chineric cDNA
sequence as shown in SEQ ID NO 3

5. A process of obtaining novel hGH-NV ¢DNA chimera of SEQ ID: 3, which

encodes Human Growth Hormone (hGH), 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),

d) comparing the restriction endonuclease map of both the cloned cDNA
isoforms of step (c) 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 h\GH-NV ¢DNA chimera, and

g2 cloning of hGH-NV c¢DNA chimera as shown in SEQIDNO: 3in a

suitable plasmid vector.

6. A process as claimed in claim 5, wherein the desired specific combinations of
hGH-NV ¢DNA chimera are 1-62 bp, 63-587 bp and 588-728 bp as shown in
SEQ ID NO: 3.

7. A process as claimed in claim 5, wherein in step(e) the specific restriction
endonucleases are selected from Bse MI, Aat II, Eco NI, Ple I, Bst X1, Ehe I, Sm

M.and Sma L.
41
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4. A plasm d expression vector pABGH2 containing chinera derived mature
cDNA sequence as shown in SEQD) NGO 5 5. A process of obtaining novel

hGH NV cl )RR 224422 of SEQ ID: 3, which encodes Hunan REBREA4GEIRNe
(hGH), the said process conprising steps of a) isolating the total RNA from
human pl é&ent aA gmobeps twiclaimyd it )elamps ivihereiny thé eovelsp@HENVeciINAACHimefzor s,

R AMRARURI %e%%%%&ek?%ﬁﬂ}%é p%féﬁgﬁhﬁﬁlé‘bi&: Y o 7 E om 0 £b NG
6, SEQ I NG 7, SEQO | NO ., 8 I D. i
ooy oo o oAl oS 7 Clottied, B, A Rheghin he BB 1D WOM 50, SherhR e

restriction emgjngﬁﬁgatmmsg{g%@ﬂg.l@pdcm ggd CDNA isofornms of step (c)
according to their inframe transl ated ORF sequence, e) digesting the cloned

CDNA i sofigx ms Dlpravesas(dinfid inpgdsiid 9,cwhiesin the gbPspeCifidQititadre afesefdcteds, f)
replacing in djgested cDNA isoforns_of stegﬂ(g the hG+V frbﬁgrrent

speci fic regi din BEQYELNG:f y7a§BEhID NO:d8e8 NEst19;, SEQID MG @fusERase
sites by |igaty i ' NV cDNA chinera, and g) ,cloning of
hGH NV cl )NA ¢ inei%lgll;s&%% V\IPG?Q@QID NO 3 in a suitable plasnid

vector. g1 A ' i ' ' | ific
Conbi nat fane. o BREEE RElaEnd Hclainls Wikrdh fho SBRELR JoSoAESr HECHTREE T C\
as shown in, deE@dSEQI NO: 7is linked sdthastrschaif aonwiC tioh sdqaemes, wherein in

step(e) the specific restriction endonucleases are selected fromBse M,
Aat |1, HZo NIA pricessias cgmeiiin cigim 11, wherein the sevphSnee df chitheraANWENBESEQHEET

Claim 5 wnet oilf ¥0kes HOUR Hem SRR BRATHE i 2cataeh BEBEIGetar ur o G o DNA
S0 1D s rrambmab et ger v BT et o Rbue e ¢

prinmers. 10. AABGHPZS&Sclainédigicli@@ 4.n claim 9, wherein the gene-specific
prinmers are selected fromSEQ ID NGO 17, SEQ ID NO 18, SEQ ID NGO 19, SEQ

I D NO 204. SEQ recombinant cell derived from E.coli harboring the plasmid vector confaining
chimeric cDNA sequence as shown in SEQ ID NO: 3 as claimed in claim 1.

15. A process for the production of a synthetic human growth hormone said process
comprising the steps of;
a) growing recombinant cefls harboring the plasmid expression vector
. pABGH?2 as claimed in claim 4 in a suitable culture medium, and
b) recovering, by known methods, said synthetic human growth hormone

from the culture medium of the said recombinant celis.

16. A process of claim 15, wherein the recombinant cells are derived from a group

consisting of E.coli, yeast, CHO, preferably E.coli

17. A process as claimed in claim 15, wherein the plasmid expression vector
- pABGH2 contains two copies of the chimera-derived SEQ ID NO: 5.

18. A process as claimed in claim 15, wherein the plasmid expression vector
pABGH2 containing the chimera-derived SEQ ID NO: § is linked with a stretch

of non-GC rich sequences.
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ID NO 21 and SEQ ID NO 22. 11. A process as clained in claim@8, wherein
the expressible construct of the chinera- derived SEQID NO 5 is |inked
with a strWOeRedn13dn- GC rich sequences. 12. A process aRCEIND#E0ISH cl ai m
11, wherein the sequence of chimera-derived SEQ ID NO 5 linked with a
stretch of non-GC rich sequences is duplicated. 13. A reconbinant cell
derived fromE. coli harboring the plasm d expression vector. pABGH2 as
claimed in claim4. 14. A reconbinant cell derived fromE. coli harboring
the plasm d vector containing chinmeric cDNA sequence as shown in SEQ ID
NO 3 as clainmed in claiml. 15. A process for the production of a
synthetic human growt h hornone said process conprising the steps of: a)
growi ng reconbi nant cells harboring the plasm d expression vector pABGH
as claimed in claim4 in a suitable culture nmedium and b) recovering, by
known net hods, said synthetic human growt h hornmone fromthe culture nmedi um
of the said reconbinant cells. 16. A process of claim15, wherein the
reconbi nant cells are derived froma group consisting of E.coli, yeast,
CHO, preferably E.coli 17. A process as clained in claim 15, wherein the

pl asm d expressi on vect dtateaptundernArtioke IMIFopi es of the
chimera-derived SEQ ID NO 5. 18. A process as clained in claim15, wherein
the plasm d exfliasdiaonbscCinthded Yoot Yethitl dddery Mors AR yed SEQ I D
NO 5 is |inke g%th a stretch  of non-GC rich seequencglgﬁéﬂﬂgA D SHEET
( ART| CLE°B8yong topyiisrmatiayalseprchingnmtionity A aav Sitjece metier husdeen dddedc! e 19
(1) dainms have been anended to overcone certain observations made in the

witten opinion of the international searching authority. No new subject
matter has been added. 43
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