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ABSTRACT

The authentic hGH converted from met-hGH by immobilized ApM was purified by successive chro-
matographic processes based on the differences in isoelectric points, hydrophobicities and charges. The
final recovery yield was about 14.1% and the specific activity of the purified hGH was 2.75 IU per mg
when assayed by enzyme immunoassay. The purified hGH was verified to be authentic hGH through
the analysis of amine acid composition, amino-terminal amino acid sequence, carboxy-terminal amino
acid and tryptic peptide map. The purity of purified hGH was higher than that of commercial hGH
when assessed by SDS-PAGE, PAGE, IEF and HSGF. In weight-gain assay and tibia test with
hypophysectomized rats, the hGH produced in this study showed the same growth effect as the com-

mercial hGH.
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Apeke] HateAodl g F2e A 32 Z(pitul-
tary human growth hormone, pit-hGH)e] = &}4
A4 ol 42 (hypopituitary dwarfism) | Fol] 29
4 otk 7h5Ade] 1958t Raben(4)o) 2J3to] A
LoZ AANE o}F HA FEE Fo= 49
Z7kstAl Eodeh. 2 HskeA R AR 22

S A SRS AHAH AAA A
Creutzfeldt-Jacob ®lo] £& wAlgltl= B 7(5)
7b el metb HaeA f At AR 22E
A2 A9 FekE 7o) ol23{c}. Ao fA¥E
7)) A gl wel A (6-7)3 ER(8)elA

7F AR zERe Al 4EFstged, ofF A
A 228w FHE Ao
2 2 EYrp ojuxatt glxend
(amino-terminal methionine)o] © A7} 19274
o] ofmliAte 2 FAF o] Qirt. ofm|mwd H| 2 e
de dizkdoldd Fmel =i g4 NAIZE
AUGoN A Fei= Aol dlxjed 7k A3 52
E (methionyl human growth hormone, met-hGH,
somatrem) & )22 A8 g olA] HaeA S
Az zeEsk YEIH BAo] F53kglen A7
g 2abes vpelulR] koo (9-11) 4% zE2E
of tigk &allel AA AHE7F winA FA ekt
(11-13). wfebA olmxabed WX ¢ o] gl A4
& a1z Q7 AAR 32 E(human growth hor
mone, hGH, somatotropin)& At o 2 8h4Ajo]
2 9l Ao & Vg Ee $ed HITo AF2
3 Hedd ojumit Hdo AHxF it AR 2=
o] A% 22 AYF Lot AR H3pA
el A 222, xR dAed A7 AR 22
23 npaziA 2 A 22 g3l qlsled, 4%
TR &4 AAdEo] AHoR Yol wHoelie]
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tekol] ofm|izabe] F7bE HelE AFAE pre-
hGHell E48 ¥hgAjA efvjzdete] wjxeod =
£ Z7} olu|Abg A AAA T wH(18-20)
7} signal peptide #3427 A7F= hGH{-AAE
b= plasmidE o]8-3fe] AgAdd T periplasm
= okl Fo 2 Fu|Fe Fob Hod¥ hGH7L
T E gho] vkt ule] (21-25) Fo] BarE e glck.
g4 Ao hGHe} slab7brl 2 A 23 hGHelx=
ofgf 7ha] Wlol A7} Eaigkc}. 149, 1524 o} ~fe}
71o] tje}u|=3tE tio}n] = 5} 3 (deamidated form)
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(26-29), Thr142-Tyrl43 37} whul2a g 4o
o) detsl Ak (clipped form)(30), %A, F
A 52 24 (aggregated form)(31) Fo] &4
gheh. tiolm| 3l ya) Hoky wWolA = intact hGH
o} FUg Ay AL /HAU(28, 32) A
cheFa] hGH 249 21.6% H=whe vehds A
© 2 of#yH 9loh(33).

Az} 52 1A} aminopeptidase M(ApM) 5
Cellufine-ApM & o]-&3}o] 237 thAgo 2 HE
HA st} 2 met-hGHE ofm|ahet o]0 dE
Eo|xo @ A 73te] hGHE A & A& o
o golsheon, & AFAE olsh 2o met-
hGHE ¥l obrlaet oA eg Arshol 2e
hGHE A A5} A A g hGH ) E4< galatgit.

LEREOT

AHEME

hGH AA A82: 1AH3} ApMd| 23 met-
hGH2} ofv|iatet slx 2 de] AR Hog Fol
Ak (F) ATl THeUh Azg Al
A w2 A AAE met-hGHE SDS-PAGE £4
oA =27} o 92% 2 &5-F2 peptideEol EA
glof giglom :AEL ApMol s ofo|:wet v
Aede) AL AW gA4" hGHE to}
ol=sh woldl, Heked o, olgkA] Sl EAl
o olgich(Fig. 19] B4, Fig. 29] C3). 44EF
£ IGHEE @] 8714 4% 2ol A4
T e MY Az A 4} z2£02 Bio
Technology GeneralA}bol] 4] 2§48k SciTropir;{% T
siglod Ahgstodch. hGHO) A A|A] 4483k Trizma
base, NaCl, MES(2 - [N - Morpholino Jethanesul-
fonic acid), MOPS(3-[N-Morpholino]-propane-
sulfonic acid), TEA(Triethanolamine), glycine,
Gly-Gly, urea: Sigmarl2ie F4stgch.
HPLCS &u)& 2}-43} acetonitrilee Baxteril,
TFA (trifluoroacetic acid) = Sigmax}e] & A4

SAT 7 o|sle] AkEe BF EFAoHE MR
sk
e,

hGH2| X x|

ZA3 ApME o|-&3te met-hGHE hGHZ A
3274 o4& hGH 492 50mM Tris - HCl ¢#&4&
o (pH 8.2) 2.2 nleg| 3 33}A]7] DEAE-Sepha-
rose Fast Flow column (2.2 X 19cm, Pharmacia)
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of Fg ¥ Ze AF4doR FE3) A A5}
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buffer(MES, 11 mM; MOPS, 10 mM; TEA, 10
mM; glycine, 10 mM; Gly-Gly, 10 mM; Trizma
base, 13 mM; urea, 2 M; pH 55)% 16.4ml/cm®
hro] £ 2 Z2Fo] hGHE &&35d. ol
23 Z2olE el afoq Qd& hGH 48 &0 A
(30% 30 mM ammonium bicarbonate/38 % ace-
tonitrile/32% DW)E vlz] H33Ix74 & Silica
SC column (2.2x21cm, Amicon Matrex)e] <)
glo] Fdat &off AZ 23] AHE F 40 Ao
A €9 B(30% 30 mM ammonium bicarbonate/
45% acetonitrile/25% DW)E = 38%l|A 45%
29 acetonitrile 2AFETulE HdoiFHA At
o i ds 424730 o] i $5455 s 12.6ml/
cm? hro]¢lct. hGH fractiong o} 30 mM NaCl
o] &= 50 mM Tris - HCl 9384 (pH 8.2) 0.
2 P¥3A)A +& DEAE-Sepharose Fast Flow
column (2.2x19cm, Pharmacia)el] F¢lg & 7
L GFadoR AHsto] ZHgsA] gL hAs
AAskh. hGHE 12.6ml/cm? hre) €52 30
mMel| 4 120 mM7+#]9] NaCl A AdszFujs 4
AFHA L2 AdFETelad T £&57
oo chiale 120 mM NaClg Zgst= 50 mM
Tris - HCl 242891 (pH 8.2) 2 2 A& Z#{Fo] &
£A]7ick. Non-denaturing PAGEE412 &3]0
hGH band& #9lgt £ %7} 22 fractiond &
o} YM10 membrane(MWCO : 10,000, Amicon)
g ol43hod 554170 ¥ A hGHE AHe-shaict.

MIHE

Pharmacia A} (Uppsala, Sweden) 2] Phast Sys-
tem3} NovexA(San Diego, USA)2] Xcell II
Mini-cell kit& o}&3}o Laemmli(34)8tsiol wle}
polyacrylamide gel electrophoresis(PAGE)E& 4
A&t} Nondenaturing PAGE A)¢ll= Pharma-
ciar}l®] Phast 8-25 gradient gel®} Phast Native
buffer strip& AF&-stoom, S A4 28 (Isoelec-
tric focusing, IEF) A}oll+= Phast Gel IEF 4~6.5&
AH-8kod Phast System manualel] wa} A7) 3 =5}
9t SDS-PAGEA]o|&= NovexA}2] Novex 4-20
% Tris-glycine gel& AH&3t91 0.1% SDSE =
gt running bufferd 8319 on cha A g
L 2% SDSv} £3® sample buffer?} 41& c}e
100CY 5&7F 7}4Ee ¥ loadingsln she
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130VE dAsHA A 716 d7jd53todd. A
719d%o] B gele 0.25% Coomassie brilliant
blue R-250(CBB, Sigma)eo] FgHxEl o 4 g.ollof 4]
T ESoFuA QA zich BuE gele 30%(v/
v) kg 10% (v/v) dxAbe] T8 2 4sol
o @9 % EZoiFRA LA} [EFA] B2
Az EH 4L Human carbonic anhydra-
se B, pl 6.55; Bovine carbonic anhydrase B, pl
5.85; Blactoglobulin A, pl 5.20; Soybean trypsin
inhibitor, pl 4.55; Glucose oxidase, pl 4.15;
Amyloglucosidase, pl 4.0 o|glom, SDS-PAGE
of| 4 A3t EF ™A (See Blue™ Pre-Stained
Standards, Novex)3} #z}eF2 th2-3 ztth. Myo-
sin, 250 KD; BSA, 98 KD; Glutamic dehydrogen-
ase, 64 KD; Alcohol dehydrogenase, 50 KD; Car-
bonic anhydrase, 36 KD; Myoglobin, 30 KD; Ly-
sozyme, 16 KD; Aprotinin, 6 KD.

B4 MY EXH (Enzyme Immunoassay )

hGH¢] <7}= Medix BiotechA} (Foster City,
USA) ¢ Enzyme immunoassay test kit, KIF 4015
£ Ab4-she] A3l Assay system-2 poly-
clonal sheep anti-hGH7} 724 % microtiter plate
well#}  enzyme-conjugated mouse monoclonal
anti-hGHE  A}£-3}gdch. Microtiter plated] 7z}
wellol hGH E&E3} A7, jzdg 22 50u¢
23317 emzyme-conjugated antibody &g
1008 7hstod 2 412 T ARolA] 455 Fob b
2217}k Hkgo] Bt & microtiter plate wellg-
2542 b3 A Az, 3,37, 5, 5 -tetrameth-
ylbenzidine(TMB) o] Z&5 7|4 LRS- 200y ¢
7k 3 AL, haell M 1587 w41 FT. Hk-go]
B & microtiter plate?] 7+ wellol] ¥l 2|
(2N HCD) & 50u¢ 2 7hste] wh-& AHz]4]7) 2,
450nmel| 4 FREF SYeoict wrof grbe o
+59 FHE o ERE

ol hGH &%
24 FoAHdegRE 7+ Age

b 42 4

et Y| I 20rE )|

oAk w9t dA = ZulE 7 (Reverse-phase
high performance liquid chromatography, RP-
HPLC)(32) & Bio-Rad}(Herculis, U.S.A.) <] Hi
-Pore' RP-304 column (4.6 X 250mm)& 235493
om HPLC system& HPLC controller(LKB,



274

2152), HPLC pump(LKB, 2150), UV monitor
(LKB, 2158)%} Integrator(Hitachi, D-2500 Chro-
mato-Integrator) & FA =] <2lch. AHAE hGH
A58 29 A(0.2% TFA/20% acetonitrile/80%
DW)e} Bmpl2 1:12 e % 100ufE 33
40 B(0.1% TFA/10% acetonitrile/90% DW)
65% & C(0.1% TFA/70% acetonitrile/30%
DW) 35% 2 u|z] #3353 HPLC columne] F¢
sl7 505 HAH &0 B, 10% < &) C, 90%7+
A AYEEE #% 0.5ml/mine® $%A7
t}. o]u) £Z&NE 280nmeol|A] UV monitorZ &
3l o} 3 2olE 78S integratord] 7]E3}ic}.

y& A ojzt mzRelE 28 s (High speed gel fil-
tration, HSGF)& TSK G 2000 SW(7.5x600mm)
L A&y, B]HAl 27 (non-denaturing condi-
tion)oll A} B-AE7] ¢sled 50mM sodium phos-
phate buffer, pH 7.42} 1% 2-propanol& #-+3}
& o) s AH4E9TH(29). FE 2mg/mlo] AAFH
hGH A= 200 & 48] 0.5ml/ming 42
2 4&3t¢on &=L 280nmel4] UV monitor
2 A&t

ofo|i=At =M1} ofo| L UTHe| ofn|iedt MY EM

AAZ hGH2] ofv|at 243} ofu|dte] of
oAb Hde v)zatekA| A A E o] o Fsted EAs}
dck, 10uge] Al8F 0.5% phenole] 35 HCI
2 110Col M 2447 3k 7heE a2, ph
enylisothiocyanate(PITC) ¢} ¥}-2-A}#] phenylthio-
hydantoin(PTH) o}vlAt =45 3AJsked).
olu|eAl  FEHE=  Pico-: Tag column(8.5x
150mm)o] ¥#= HPLCEZ ¥Asltgich. z olmx
Abe- 254nmell4] 3ozl PTH-om|e4t ZEF9
HaH Y3} vlaste] 7} ofu|Ate] HIAHH o 2R
B AArEQlh. ofelideke 1570 ofu|Al Hde
A #& Edman degradatione 2 7248 & PTH
obeleAt $EAE BAsde s il A A
A7) (Milligen 6600B, Waters) & £4435}9it}.

Ft25A| Yete| ofojicdt 24

F}2EA] weke] ofmiAl £42 Bennett &
(35)¢] wbdo) whzkcd. AHz®E hGH 2.2mg(100
nmole)Z 0.1% sodium dodecyl sulfateo}] #H7}=
0.2 M N-ethylmorpholine acetate 9458 (pH 8.
5)o| £AA]z1 & carboxypeptidase A (Boehringer
Mannheim) 22ux4¢& 2ml hGH £9(2.2mg
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hGH) ol A7lste] Ao A uhgA 7o E48 9
8] vl& 5%, 10%, 20, 30%, 40%, 50%, 60
&, 90, 1202 Fo 272 2001 4 o] X85 A3}
of uhg-A2| Lujel acetic acids HFFE7}F 10%
7F =& A7kt 100°C A 1087 7hdskadch
olwf fe]E ojv|kAte] 4 Bidlingmeyer &
(36)e]  wel @} o] ofn|xAbEd
phenylisothiocyanate(PITC)E Z%A|A PTH-¢}
ol AkS ke & HPLCZ £43t9dtt. Pico-Tag
column(3.9 X 150mm, Waters)& AH&-3tgom A
5 50ufdE 98 = Pico-Tag eluent A buffer
9} 60% acetonitrile®] buffer Bell 2]} gradient
2 423y £&402 254nme] UV dectorZ 73
Z3}dc}). olm|:Ab standardy PilerceAl2] amino
acid standard H(cat no. 20088) & AM&-s}9ic}.
Eglll gEolE HH 24

EgAl Felo)le AH 4 (tryptic peptide map-
ping)& Kohr 5(37)9 wio] dsich. HAH
hGH 1.0mg/ml< pH 9.02] 1% ammonium bicar-
bonate &Moo F EAMalo] saltE AAXZ T 1%
ammonium bicarbonate &40 2 &8 A}7] trypsin
10u & H7sted Aoy WhsA1Az, 8417 F
10 ug 9] trypsing A AH7}3te] &% dF Fob ukg
A7tk A|8= WatersAFe] Nova-Pak C column
g ol4% HPLCE Edjo] skt ol ox
£ 30CE $X89T 01% TFAE %719 HO
2t 0.1% TFAE 713} acetonitriled Ab4-3}o]
2087121 acetonitrile 20%, 60E7}A= 35%,
80E7 A= 55%, 81844 91E74x]= 90%, 91
oA 928717 0% & fA3sle 527w = 1.0ml/
ming F%o2 £&3 9l £E542 254nme
UV detector2 7&3}9dct,

hGHe| MEjgdE &Y
sHatpArt AAR A AF FrhE AT A"
g ol4sted A3 hGH Q=B A8 SA3)g]
t}. #E& Sprague-DawleyZo 2 50| |
Zo] 90~130ge& =gy 72 (Charles
River Breeding Lab., Japan)d| 4] 743}
ol A A&3tdch. AHEQ HabeA AA(
sectomy) £ Falconi 5(38)¢] ubwjg o
of FolAG(F) AFaelA FEEHAL
Aoz ARSIt HatkeA AA = A 4
7 gube]d 579 Fo B by &, hGH 41 10

aj
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E F G

A B C D

Fig. 1. Non-denaturing polyacrylamide gel elec-
trophoresis of hGH during purification.
PHAST 8-25 gradient gel was run accord-
ing to method. Lane (A), met-hGH solu-
tion before conversion reaction; (B), hGH
solution after conversion reaction; (C),
hGH fractions after DEAE-Sepharose
chromatography eluted by pH gradient;
(D), hGH fractions after Silica SC chroma-
tography; (E), hGH fractions after DEAE-
Sepharose chromatography eluted by
NaCl gradient; (F), (G), hGH standard.

D R F T 6U% oY FAE BRE 7]

]
=

stk thEL (control group)& hGH thAl ¢
YA Q9 (54 pg/day) RS FARER OB, A 1 E
I A2Ee A2x3E hGH (18 ug/day, 54 ug/

day)g A3 A4FL AHAFF hGH18ug/
day, 54 ug/day) & i dFFol 23] 7TA7F AL
2 6o FoF FIE FARACH(39). 7 # o] 3}
FA7E SAs AAR AL Ao v F s
of Hala e EAHT-E FAste] o] Felslor

73Z A8 (tibia test)& wpz|e}t A} £ 1847k
A5 FAHT & #AFsle AZE 2¥ mid-
sagittal plane-g we} A2 § 2% #HAL2 o2 o
sta 24217 oo FF&t&lu] A (Olympus, No
512133) 2 AAlE #odsle] zFHoz 40w &
t5}o] epiphyseal cartilageZ & 4 7149 10+
ol ohE FHell M st HEAE F3lAT(40).
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A B C D E F GH

<«250KD

« 98KD

« 64KD
- 50KD
- 36KD

-« 30KD
-~ 16 KD
- 6KD

Fig. 2. Nonreducing SDS-polyacryl amide gel
electrophoresis of hGH solutions during
purification. 4-20% Tris-Glycine Gel was
run according to method. Lane (A), mark-
er proteins; (B), met-hGH solution before
conversion reaction; (C), hGH solution
after conversion reaction; (D), hGH frac-
tions after DEAE-Sepharose chromatogra-
phy eluted by pH gradient; (E), hGH frac-
tions after Silica SC chromatography; (F),
hGH fractions after DEAE-Sepharose
chromatography eluted by NaCl gradient;
(G), hGH standard; (H), marker proteins.

e

az

73}

hGHe]| 2
A ApME o[ 83hod met-hGHS| o sl wuh
A7 2de AAY hGH $4% SH9IR, 254,
Hstape] sholo] wet 332 Aeis] 2EohE e
Fastol hGHE YAlsteich. 13 golg I#
obE ehlol o S U9 Ffolo] met A
Gyl welilgo] AAste}(Fig. 19)
5 Fig. 22] De2), hGH 5 WE ol tlos|=
wol A WE FHol sjujg WEs) el ololet
g 19] Co2). 4 m2otE 125 Eofof of
|2 WES AT ¢ QT (Fig. 19 D), o}
to2 gole WE ATk AAlshol
Ak WolAl, Hloe|Eat Hol A, ofabAl, chats
5 AAsAE AR 44T WA AT 5
29ich. H% AAH BGHE tlops| =5} w3}
o Il A §FaT e ool (Fig.
14), SDS-PAGE EAoj 4= el w)

A
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Table 1. Purification of hGH.

Korean J. Biotechnol. Bioeng.

STEP Protein{mg/ml)

Total protein(mg)

Specific act.”(IU/mg)|  Total act. (1U) Yield (%)

Conversion Rxn 20 4498

2.24 1007.6 1000

DEAE-Sepharose

16 2355
(pH gradient)

272 6406 636

Silica SC 06 1613

252 4065 403

DEAE-Sepharose

08 517
(NaCl gradient)

2.75 1422 14.1

*Protein concentration was determined by Lowry method.
*hGH activity was assayed by ELISA method.

=2 Uehd(Fig. 29 Fo). 3949 22
=) E 285l0] HAgk hGHO BB 52 WA
2xw o2 2x393& o 2.751U/mg o]glow, 3
A& 14.1% o3Ik (Table 1).

HPLC &4

AAE hGHY +2& &alstr] st 94 1
HH ZEefEe)sE A A AP
AAg hGHE ¢ Aq ddd32 4359
o, retention time< 29.9%-o]gich(Fig. 3). =%
hGHo| £A3t= gl ¥ &9 ozl + nonco
valent formo 2 Eazt=d|, o] PAGEY 30%
oM EUEY FElolA chekd] HeE He|E)Y|
ool o5 olzkal kS EAMsteid wiHA 271
of] A B sl 7o) wlekAlsic), £l 0|23 ol
A whekA Fejo] hGHel vjsh 97} o $ e
AoZ 33 ch(33). AAF hGHel st
oA me FEAY ok A AN 1
A o3} 2zolEadToz 2ag AsH(Fig. 4)
ke 7} 97.7% (retention time, 32.79%), o]2kA|
7} 0.48% (retention time, 29.29%), %7} 1.8
% (retention time, 22.12%)2 1/]»5]—”1:]— AE 3515
hGHel| &5t kAol v]&2 gl 95% o}
Ao 2(29) AAF hGHe| wheka) vlgo] v|lid
2 o eyt

HAE hCHel §4

AAg hGH| ofulxAt ZAL Bus hGHe
olu|xzat A3 wwAd A dA3tg 1 (Table 2),
opulimate} 157 ofuliAibe] Aede o#jzl hGHE
obuliat 427} dH3FHom, met-hGHS ol
A Ade A ofuliite] sxlevel g A9
1= hGHE| ofpnjet Mdzt A8t

Absorbance(280nm)

[ 1 1 1. 1 J

0 10 20 30 40 50

Retention time(min)

Fig. 3. Reverse-phase HPLC chromatogram of
the purified hGH. Aliquot of the protein
solution was injected onto a Hi-pore RP-
304(4.6x250mm) HPLC column. The
elution solvents were 0.1% TFA/10%
acetonitrile/water(solvent A) and 0.1%
TFA/70% acetonitrile/water(solvent B).
The elution conditions consisted of a lin-
ear gradient from 35% solvent A plus 65%
solvent B to 10% solvent A plus 90% sol-
vent B for 50min and a flow rate of 0.5ml/
min. The protein peak was monitored at
280nm.
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Table 2. Amino acid composition of purified
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Table 3. NH,-terminal amino acid sequence of

hGH. hGH.

Amino acid Experimental values | Theoretical values Cycle hGH met-hGH
CYA* 64 4 1 Phe Met
ASX™ 208 20 2 Pro Phe
GLX™ 267 7 3 Thr Pro

SER 150 18 4 lle Thr
GLY 95 8 5 Pro Ile
HIS 35 3 6 Leu Pro
ARG 100 11 7 Ser Leu
THR 94 10 8 Arg Ser
ALA 78 7 9 Leu Arg
PRO 81 8 10 Phe Leu
TYR 78 8 1 Asp Phe
VAL 77 7 12 Asn Asp
 MET 31 3 13 Ala Asn
o ILE 79 8 14 Met Ala
LEU 243 26 15 Leu Met
PHE 116 13 The sequence analysis of hGH was performed with a auto-
TRP 16 1 mated protein sequencer(Waters, model : Milligen 6G600B).
LYS 98 9
TOTAL 191 191 (Table 3). ol= met-hGHE hGHZ &A% o

*CY A means the sum of cysteic acid and oxidized cystein.
**ASX and GLX mean the sum of asparagine and aspartic
acid and glutamine and glutamic acid, respectively.

&

- &
. :
<)
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®©
al
T
o
o
<
<
Q
2
<

f\)

>

A - R I e

0 10 20 30 40 50 60

Retention time(min)

Fig. 4. High speed gel filtration chromatogram of
purified hGH. An aliquot of the protein
solution was injected onto a TSK
G2000SW(7.4x600mm) HPLC column.
The mobile phase used was 50 mM sodium
phosphate buffer, pH 7.4 containing 1% 2-
propanol. The flow rate was 0.5ml/min.
The eluant was monitored by UV detec-
tion at 280 nm.

met-hGH | o}v|it} 3] o o] SojHdoz A
AEdehs S bt

A hGHO 7}2EAdwd ofw|xAte] Cys-
Gly-Phe 9l& dl&3ln &49] 7|AE0|A4E 18
3o} carboxypeptidase A(41)E A}&3to] A
hGH ) 7}224] mret ofo|iAbe $4dshaich. Car
boxypeptidase A HF2 A7MHE A8 & BAZ 2
3 whe 5% Fol %7hE hGH obe] o 83%9)
phenylalanineo| $-2l=]glz ¥ 6.5% 9] glycineo]
fEdES BSalstgoen whE 1208 FelE
phenylalanineo] 94.0%, glycineo] 11.2% 2]
A& Folstgdri(Fig. b). olzigr Az A
hGHe] 7}22 4] eH(19191%) 2] obe|xAbe] phe
nylalanineo]m, 1909 A glycineo] &3ttt
A etk 1899139 cysteined ahel Heds)
ol ol ol Aoz sl f2is7 ot
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Fig. 5. Carboxypdptidase A digestion of purified

hGH. Digestion of 100 nmole hGH and

analysis of the products were carried out

as described in methods. Il-M, phenylala-

nine; @-@, glycine.
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A %219 332 retention timeo] ©f 2 ¢4
vtebtedl, o]& met-hGHellA ofu|= =t A
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yepbdo}. Fig. 7& AAE hGH, %% hGH, =
ZZ met-hGH2| 814 Ex) e} vl ]2 #7]
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£ hGH =+t met-hGH®} 7o) oAt Rajet
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Korean J. Biotechnol. Bioeng.

<

.
.jl__'\dujwkﬂ—JwL‘!‘ LA

LJJUL b
| e

Absorbance (226nm)

U O N N NI K T R R AT T AR AR EE AN EY TN T

[ =T = T S o S R B R = B i A=
- e AN SN F T AN D VR~ ®

Time (minutes)

Fig. 6. Tryptic peptide mapping of hGH and met-
hGH. Approximately 1mg of hGH stan-
dard(A) or purified hGH(B) or met-hGH
(C) was digested with trypsin and aliquots
of 35ug injected onto the HPLC. The
elution solvents were 0.1% TFA in water
(solvent 1) and 0.1% TFA in acetonitrile
(solvent 2). The elution conditions consist
of a gradient from solvent 1 to solvent 2 as
described in method at 30°C and a flow
rate of 1ml/min. Detection of the eluant
was at 226nm. The arrows denote
noncoincident peaks between hGH and
met-hGH.
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Fig. 7. SDS-polyacrylamide gel eletrophoresis of
purified hGH in nonreducing and reduc-
ing condition. Samples were incubated in 2
% SDS solution with or without 1 mM
DTT at 100C for 10 min before being
loaded onto the Novex gel and run ac-
cording to method. Lanes 2, 3 and 4,
nonreducing condition; lanes §, 6 and 7, re-
ducing condition. Lanes 1 and 8, marker
proteins; lanes 2 and S, met-hGH; lanes 3
and 6, purified hGH; lanes 4 and 7, hGH
standard.
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Fig. 8. IEF analysis of purified hGH. Phast IEF 4
-6.5 gel was run according to method.
Lanes | and 6, marker proteins; lane 2, met
-hGH; lane 3, purified hGH; lanes 4 and 5,

hGH standard.
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Fig. 9. Effect of hGH at two different doses on
body weights of hypophysectomized rats.
Initial weights of rats after hypophy-
sectomy were measured 10 days prior to
drug administration. Values represent
mean +SEM(hGH standard: v =18 g/
day, n=8;, ¥=354ug/day, n=8; purified
hGH:O=18.g/day, n=8; @=54.g/day,
n=8§; control :[1=54 g BSA/day, n=38).
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Table 4. Effects of hGH on body weight and uncalcified epiphyseal width of tibia in hypophysectomized

rats.
Control purified hGH purified hGH hGH standard hGH standard
18 ug 54 g 1818 54 g

Body Weight Gain(g) -19£06 131103 209108 133%11 198103
Epiphyseal Width( 1m) 54%3 10616 126+20 112£14 117£20
Alg hGH 18 ug/day, 54 ug/day FAgE ol e AdFoln], £ £xot 58 AYTAL ey
7t7+ 13.1+0.3g, 20.9 £0.8g9 #F 5715 Bt A& 4 5 st
AAZ hGHe 44 EFE] 187 v|wsle] A9
ApolE veb A gkon], F3 hGHe| ofo o} F0nE3
2} AF3F7+e Aozl Jehs dose-response &
A BiFh 1. G. Baumann, J. G. MacCART and K.

=H3lpA Aa A9 7E(tibia)9] epiphyseal Amburn(1983), J. Clin. Endocrinol. Metabol.,

cartilage £9] Z715 &33lo] 2 A3} (Table 4)
LA okBuls FALZE 2T uncaleified gro-
wth plate?] Zo] 54+3umald] o]o] v]ste] A&
EFF 18ug, 54ug, HAR hGH 18 g, 54 ugs
F2bgk Fol A= uncalcified ephiphyseal growth
plate7} 242+ 112 +14 um, 117 £20 um, 106 £16 1

m, 126 +20 ym7}4A] F7ksted ¢ dF¥RIS F4b
T izl wls) AFe el gM T A
o)% & % aloith

8 %

235l

Al O \_

Asfekel abolo] o
sasto] el

met-hGHE 25 743} ApMsdl| <3l
3% hGHE 5444, 4254,

2} 339 Yule] 2ol EIHHE

I, AAE hGHe &A4¢& z+}8t9dch AAE hGH
g HjFgALe giAudEHY o g BAsYE u

2.75IU/mgelsd, hGH 3d4+€2 14.1% ]l
HA% WG hGHE ofelwAt 24, ofelx gt
of 15709) ofmlat 42 24, 7} 8] Fes) of

olxdb 4, EQA 7HeEa Hepol=Ee] HPLC
2458 E4 ofvlynt sx ool AAT A
¥ hGHYS < —’r— 9lolx, SDS-PAGE, native-
PAGE, IEF, RP-HPLC, HSGF 5¢ £4 A3 A
A% hGHE 4 %—E'_D} $Tb e A o 4
sleien], satAl A7 A AF Folet AF 4
%) 4% $¢ B4 24 2 A HGHE

A4 hGHe} 22 Az 245 vepliglen 28
A oyl A}E = Fo v Eedg N &

o)

B

Ly

3g vhehich. mebd & Q74 4Rg hGHE
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