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Fig. 1. Schematic presentation of recombinant expression
systems: small letters in amino acid sequences represent
restriction enzyme sites; polyhistidine tags were indicated in
parentheses; new residues inserted by point mutation in the
glucagon mutants(Ga, GB, and Gy) were represented by bold
and underlined letters; and symbol “W¥” indicates cleavage
site for enterokinase.(Amp and ori: ampicillin resistance gene
and origin of replication, respectively; Ndel, BamHI, HindIll,
and Clal: restriction enzyme sites.)
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2-1. 2{=#f rhil-29] ZYWUH A SEUH Fa v|m
2389 23A S native PAGES] Z o] Western blot ¥4]&
33t Ato) o5, AR W rhiL-2 th AL 7 B3}k
Aty g (multimen)E 3438 tHFig. 24). d3 2¥=
rthIL-2Z 233 23 A 2) immunoblotting £4] 23 H]
294 SDS-PAGE %71 3lollA] thakst Bapgk 9o =
AukgAdol wA vebdE BHFT SUthFig. 2B). Wl &
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Fig. 2.(A) Result of Western blot analysis after native PAGE
of inclusion bodies involving directly-expressed rhIL-2(lane
1), T,G - IL-2(lane 2), TG - IL-2(lane 3), G - IL-2(lane 4),
G2 - IL-2(lane 5), and G3 - IL-2(lane 6). (B) Result of
Western blot analysis after non-reducing(lane 2) and
reducing(lane 4) SDS-PAGE of inclusion bodies involving
directly-expressed rhIL-2.(lanes 1,3, markers; “<«” indicates
monomeric rhIL-2.) (C) Result of Western blot analysis after
non-reducing SDS-PAGE of inclusion bodies involving
T,G - IL-2(lane 2), TG - IL-2(lane 3), G(IL-2(lane 4), G2 -
IL-2(lane 5), and G3 - IL-2(lane 6).(lanes 1,7, markers; lane
8, total cell lysate sample from wild-type BL21(DE3)) (D)
Result of Western blot analysis after non-reducing SDS-
PAGE(lanes 1-4) and native PAGE(lanes 5-7) of inclusion
bodies involving Ga - IL-2(lanes 2, 5), GB - IL-2(lanes 3,6),
and Gy - IL-2(lanes 4,7).(lane 1, markers).
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Fig. 3. Aggregate purity, %(black bars) and expression level,

L G

9 grey bars) of various recombinant proteins: directly-
expressed thIL-2(I), T, G -IL-2(1), T,G -IL-2(1I), G - IL-
A1V), Ga-IL-2(V), GB-IL-2(VD), Gy IL-2(VIl), G2 - IL-
20VIID, G3 - IL-2(IX).
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Fig. 4. Results of reducing(lanes 1,2,5,6) and non-
reducing(lanes 3.4,7,8) SDS-PAGE analysis of total cellular
proteins involving G - IL-2(lanes 1,3,5,7) and Ga - IL-2(lanes
2,4,6,8) before(lanes 1-4) and after(lanes 5-8) in-vitro
coaggregation experiment.(“p” and “<4” indicate recom-
binant G -+ and Ga - IL-2, respectively.)
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Fig. 5.(A) Result of reducing SDS-PAGE analysis of total
cell lysates(lane 2) and inclusion bodies involving GR120H,
before(lane 3) and after(lane 4) dissolved by simple pH
shift(—12—8).(lane 1, markers) (B) Results of reducing(lane
1) and non-reducing(lane 2) SDS-PAGE analysis of inclusion
bodies involving GRI120H, after dissolved by simple pH
shift(—12—8).(* 4” indicates recombinant GR120H.)
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1995; Lok 5, 1994). Polyhistidine tag(H6)& C-Z¢hol] 5§
NA SEIE £8A9 AXE 9 ©HL T7 promoterE ©] &,
NZ2GE DA AASATkFig. 1) A4E A2 S
‘GR120H, 14.8 kDa) -84 S3A 9 Je=Z A E Uo &
Aggom 2298 $HAE 94 pH 2A(>12-> 8) T
b3 48] = Atk (Fig. 5A) Fig. 5Bl B nle} o] &
1€ GRI20HS] thi-o] M 3¥4 SDS-PAGEANE Thak
A Yx)oll JEFGO 2R B} 74e] S-S A T3] nn|e
# 4 ok Tris-HCl $H5-8-99(20mM, pH 8)o] £3i¥
GR120HE Ni**-Sepharose o) 249 F, His-tag®] Ni**
Aoy 22l ofsf w4 sh=] Ak (Fig. 6A)
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Sepharose)-& ©-4&-3lgth ¢4, SE71Z £A9] ahelix 1%

o

34 A7 N 35

€ FABEAME G34(H), - IL-2 THHAE A &H 0= A,
A Exge] &IHZE 57 Y8 EF L9 (urea(L.D),
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I 9L ZAIEIYT Fig. 6BoA BHE, 24 271 IM 9]
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Z7Vstgink. 8 Fig. 6Col )3b8 G3 4(H), - IL-2&= GR120H
7F A=A 92 Ni'*-Sepharose BN <JsiHE YA A
gton, o AMZEE AZY G3I4H), - IL-2=
GRI20H H7t=ste] Heojx A o3 AARS ¢ + A
th G34(H), - IL-29] HAAFe 94 HPLCEA 9] A3l
M= A 4= oh(Fig. 6E)

3] E7EEA GRI20HS] E84 ASES FHo g, A
E ) F 9¥Ed EFEANM G34H), - MAZF &3
magainin-2)2 A 3l7] $js] 7S 34 BHGRI0H-
Ni*"-Sepharose) & AME3I%th A2 G34(H), - M9 @3l

1 2 3 1 2 3 4

4 G3A(H)geIL-2
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D) E)

Fig. 6.(A) GRI20H binding to Ni**-Sepharose column, analyzed by reducing SDS-PAGE: lane 1, markers; lane 2, inclusion
bodies involving GR120H, dissolved by simple pH shift(—12—8)(“load-in” solution); lane 3, effluent of unbound proteins from
thz column(“load-out” solution). (B) Purification of G3 4(H)6 - IL-2 using GR120H-Ni+2-Sepharose column, analyzed by
reducing SDS-PAGE: lane 1, total intracellular proteins containing G3 4(H)6 - IL-2(“load-in” solution); lanes 2-5, eluted
solutions from the column loaded with 2 M(lane 2), 1 M(lane 3), 0.5 M(lane 4), and 0.2 M(lane 5) urea. (C) Purification of G3
A(H)6 - T1.-2 using Ni**-Sepharose column(GR120H-unbound), analyzed by reducing SDS-PAGE: lane 2, total intracellular
proteins containing G3 4(H)6 - IL-2(“load-in” solution); lane 3, effluent of unbound proteins from the column(“load-out”
solution); lane 4, eluted solution from the column.(lane 1, markers) (D) Purification of G3 4(H), -+ M using GR120H-Ni**-
Scpharose column, analyzed by reducing SDS-PAGE: lane I, total intracellular proteins from non-induced recombinant culture;
lane 2, total intracellular proteins from induced recombinant culture(“load-in” solution); lane 3, eluted solution from the column.
(E) Purification of G3 4(H), - IL-2 using GR120H-Ni*’-Sepharose column, analyzed by C8 reverse-phase HPLC: chromatograms
! ind 2 were obtained by analyzing the same “load-in” and eluted solutions, shown in lanes 1 and 4, respectively, in Fig. 6B.
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Fig. 7. Purification of G34(H) - IL-2 through multiple
cyclic operation of affinity chromatography using GR120H-
Ni*%-Sepharose column, analyzed by reducing SDS-PAGE:
lane 2, “load-in” solution of total intracellular proteins
containing G3 4(H),, - IL-2; lanes 3-8, eluted solutions at 1%,
1o, 20", 30", 40", and 50" column chromatography,
respectively; “«” indicates G34 (H), - IL-2.(lane 1,9,
markers; lane 10, GR120H eluted by passing 0.5 M
imidazole after SO™ operation is finished, indicated by “ «4”.)
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503]e] AAFTA ©]F, 0.5M imidazoled] <& AF <]
GR120H &7+E7} elution® S &<1atdch

3-3. =g 2H sHe| XA HiZHole 8
Ni**-Sepharose Z#ol ¥438¥ GRI20HE AxY %
Tl el G34(H), - IL-2, G34(H), - M BT dis] &4
7re] Az Ao Qlo] A3t BolAde] Uk HIE HI F
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A & ol A W9 viAl g EZo] folding F7HA
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