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EnterokinaseOil 21t Glucagon - 3-Interleukin-2 (G - 3-IL-2)9]
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Study on Proteolysis of Glucagon - 3 - Interleukin-2 (G - 3-IL-2]
Using Enterokinase
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A fusion protein of human interleukin-2(hiL-2) and glucagon, which was expressed in Escherichia coli.,

was digested with

enterokinase for recovery of hiL-2 from the fused protein. To obtain hIL-2 of optimum recovery, hydrolysis reaction were
performed under various conditions of urea, additives and reaction time. hIL-2 was finally purified by RP-HPLC(reversed
phase-HPLC) to remove cleaved G3 fusion partner and residual uncleaved G3-IL-2. hiL-2 was eluted in a single peak at
100% acetonitrile at 28 min. Optimum urea concentration was found to be 0.5 M and 24 h reaction time was sufficient

without any additive such as CaCl, and Tween-20.
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= 2ol hIL-2¢} Aol glar, 745 A8 (robust folding)2- Ho]
= Feglolzy} dlEd S §HAA refoldings] A-8E Zoln 4A

QB 271 2(1L-2)E B8 THAE7 Akse Bulaz A T4 A& &olatd & A7k £ AP A FAHATHD.
I 24 AR (T cell growth factor; TCGE)'2}1 3} TAZZ % AEUEA ZF7(gcagon)E ARGt} thil-2 £447]
27 B4 9 B AXE ATek= BAo] glo] mee = g9 $-§ Ag-g oA ste] T (homogeneous)dt AFAE B A5}
Q8 LS HUH12). IL2% & &3 2 HIVY =d &k =5 SGor N2wd 27K $A45 LA 3 dde
o] 9om E colidl $5H AzE <17} OHS=712(hIL2)=E E coli el M @& A 7] thiL-2E A A8k Inclusion body(IB) &
19925 E] ©]Ze] ChironAto] 9J3] Proleukino)gle Axgoz 28 890F pHE shit o= §¢ HHI(GIHL-2)E 34
Aol NgAaA = 9ok A I T, 272 L2 Aol tagE enterokinase 2 2 A
QEE712E oluiAto R FAE AdAo] 7 wuldzA @& g e, o] FAA w3ATE 240 met HFH R
BAEE ok 15 KDaol, Al A9 cystein /1S JEAT UE AL F e 5 L2y o] ZAHD A8 EaE
B, Cys-583} Cys-105 Afolo] shiel ot Adte dAsixn trypsinogene] 42|8t4 B/JA 2 A, (Asp) Lys A€ol 3 o]

93, A 3 Cys-125E AREH e Az EA50, £ Ro)E serine DA ) FA¢ enterokinaseo]TH7).
oy} YATxe dHz EAFTH24). R o7t QE =712 Enterokinase] ¢]8+ G3-IL-29] 7} Baf Alo] FE=Hom A
E DNA 7]&& o8&l E coli S9 nAEA Hal, A4 = F v 29 s & AT ¥8 AZE WHEAA
o] AAHY old Pe| B AT Axy Rudm 9rks.6). SDS-PAGE$} RP-HPLC (Reversed-phase HPLC)E A}&-3to] o]
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Enterokinase &3

FA w3 A3 enterokinase(Sigma)= 500 unit (380 mg)
o ¥2=, 50 mM Tris-HCI $#5-8-<(pH 8.0) 2.5 mLol| 33|
o] 5 4L 1 wmit7} H5E 3ok 34 A)7] enterokinase &
9g 3 24N F, W LB

Enterokinase g4 HIS
A& GIL-28 0| enterokinase 0.1 wnit F 1 g G3-IL-
28 EHT S £98 37T FRAAM B W2 FAER
7). &¥A 89 100 L9} enterokinase 214 £& 100 nL,
287 yreat} H7IAE ¥We Tris-HCl #&£9 200 uLE £
gate] HEHoz dud gdo] 44 FHo] HEE Ik
e 2AS 7E) S8 Y wide] Ad 199 = =
9} wread] FE 9 enterokinase?] FAY TS F
7

7tk Uread] HE+x 0 M(Tris-HCI buffer only), 0.5 M, 1.0 M,
1.5 M, 20 Mz W3 AT, F7AE 1 mM CaCLyt Y& 7,
01% Tween209F WL 7, I F 7lA] 2% 9L Ao
Adstact 183 ¥RSAIZRS 12 h, 20 h, 22 h, 24 h, 26 hE
57149 wWgE 4l

Reversed-phase HPLC (RP-HPLC)

Enterokinaseo] £J3)] Zejz 371 38219} 22 He3H7)
9)3ke] RP-HPLCE o]4-3}9it}. HPLCE= H= (9, MI10),
UV-A&7)(Waters, Model 440), 7|2A(H€7]7], DS2B)= T4
Hol 93, L KromasilAke] B4-84.6 mmx250 mm) C8
7L Agstgnh FAS AZY 2 20 plojar AFo| Z
3 ol o154 EFESS W o] AA Zo] el

AL LA A8 AES F95) Aol 40% oAEUIES
2 g HEstd A7e FAe 94 Bste] AAs A ©l
oz opEUoEL Tg AESAT. o|FHe )
ZAe oMAEUCE-RY FEE WALoZ ZUMA 30%(5
B).80%(15%)-100%(208) & 39t} Chiron AR] Proleukin® %
Z Aoz A8t

G3-IL-29} &4 ¥ ¥ whlde § <
Figwe 1o Uehjgich 25742 @ 24 BAge] o 4000
Dao]a IL-2¢] Ex}gko] ¢k 15000 Dao]E8 7|55 Abg] <k
27000 Dag] €X]o] G3-IL-29] W=7} vhehdo).

Enterokinase™ &3 ¢@wla-S E3sle serine Tld Haja
2914, Figure 19] SDS-PAGEAFS|AE 43000 Das} 55000 Da
o) BA#H YA F =R Yepdoh JElx G3-L-29] 9
Aol WA WA s W=st ded, 222 E EREH G3-IL2
o], 15000 Dad)] X3k W=y} Fejx IL29 WM=o|ch 17
T2 e g E shbel 52 Wssb gekied) of
7L enterokinase FA WhE & IL-27} dimert} trimers} 2
dligomers] YHZ S45j) 2Y = 2AFe A Lehie
AL & F sty H7HA(CaCly, Tween-20)E ¥& Zo] WHg- &
A 8 A0l ok ARE B 5 Yook
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Figure 1. SDS-PAGE analysis of G3-IL-2 and digested G3-IL.-2.
lane 1 : MW marker (BSA 67k, ovalbumin 45k, lysozyme 14.4k)
lane 2 : G3-IL-2

lane 3 : sample after enterokinase digestion

Proleukin®| A|Zi0] 2 RP-HPLC m=19| His}

Chiron A}9] A= Proleukin® Aldesleukin(A| 23 <1E{F71-2)
o] 1 upol@ B 18x10° [Ue] Sof Qe of uto]Ld] 50 mM
Tris-HCl 2 mL& FA718 H33] FYst9 59 & 23L& F
sto] RP-HPLCY| FJ3tgith IL-27F Alzhe] whe} Pg=r} o)
& "ojxX=d o]AL AvEaHoR stk Azt w
2 Proleukin®] ZZvrlE# 9 W3 Figure 29 2Tk 189
A BE ukel o] 28 uid] ZA ULE HIvt IL-29] A0
o o] A& Azt Al whel AH Aopx| FEe] 128
A7} A" AL o)7L monomer HE Y IL-27} M2 SH3
of JAF oligomer Fejo] IL-27} W] &2 Hol s &
&gk B3 ZEreadda B dkel o] 1979
3 5949 oligomer =] A7} o ARo] HAEHIUEH, ©]
AL AZe) Agdl w12 330 RS ¥ F AUk

Urea?| =59 Hg
Ureats G3-IL-27} &9 Yo 2T v 254 528 (hydr-
ophobic interaction)o]] &3+ HE|HE FEATI}IL FHH | ente-

o2 RP-HPLCY =ZzrEde] ZAd=
Figure 33} 72t} 7w 278 @AFHOE ol EYolEZY =
AL Z7NA AL ZEnEIRS #AFste] Y AE 18
o) 2 Jor = I3y Hmd 2549 enterokinase
ol 227, a8n @ 9-e8 G320tk FY F 5EU)
o3

o
oA mF &elHe] ek REYY Jor Iae IL-29
dimert} trimer?} Z-& oligomer®, IL-27} S-A= o YA=H= A
07 1129 monomerBT} Bzle] =77} A4 wha £8] Ho
UES ¢ & ATk Monomer Hejo] IL-2% "¢ 2549
2% @aoly] Wil o5 22 EF £7181 o=
YolEF 100%914 87 AT W29 AR A 8o
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Figure 2. HPLC chromatograms showing stability of Proleukin.
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Figure 3. HPLC chromatograms with variation of urea concentration.
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Table 1. Peak areas and area percentages of chromatograms with variat-
ion of urea concentration.

Table 3. Peak areas and area percentges of chromatograms with variation
of reaction time.

Urea conc. (M) Area Area % Reaction time (h) Area Area %
0 772166 25 12 1182797 9
0.5 887949 36 20 873046 11
1.0 868764 25 22 1315925 17
1.5 779629 24 24 1906890 185
2.0 874537 20 26 2650822 19

Al 49 Hol Yok Aotk IL-2 I
S WMELL oF 25~30% A=Y ureal)
of wel gttt ARelEIRS AHREH weaZ H716IA

AETHE 05 M ureaS W& A9 Axpy) g
2 o)) uread) FolM $388 IL29 Hav}t f
& AT 05 M ureac] A 9] IL-2¢] =7} AH
Rl T M 5 4 AznEade ¥y
3} %E o] Hlne] L Table 164 #2345 9.
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e 7tEs dhe Al 849 FAd) 2eS FE 98
S gl B AdoMe 1 mM CaCL9 01 % Tween-20S 2}
Zt 474 Boirh Uread] o] wE 43y ZdE wgow
Zt2e] 2716 ZF 05 M weaS TEF o7 Hrisignt. #7)
A zAd i 48 AAE uead o w2 AnEd
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A& ¢ 7 UMt wEA A SN =99 v 2o
27} SHHEE 31 274E 78t Table 294 HE
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A9 dze] WHe] o A AA H2o] WA g3t %

92 &2 Ao HE o A ojAL AAE Yeow b
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Table 2. Peak areas and area percentages of chromatograms with presence
of additives.

Additives Area Area %
0.5 M urea only 821086 15
1 mM CaCl, 1165315 11
0.1% Tween-20 978205 14
1 mM CaCl, + 0.1% Tween-20 1975700 13.8

2 <%

Enterokinasesl] 93t G3-IL-2 788 k3o 3lo]42) urea
T RV 28 Estandt se dd ged dd ¥4
b A RE2HES S FE 4TS T 10 MojgY =
& FrollA 23w dote Dilde] MAge] JFS wHE &
T At 2P B4 whE Ao G4 A Teg Fe
WHAe g Foll o] Arlx, W29 FFgoe 23]

P gEe FAT 23 AR whE whee) fule 24
ARE olF o= Ao g ki whEo] AAHR kgl
BEEAA bR g o e 29 B58e o 1
5~35% A=A, ¥ 2dd wE FE Zolrl YA
L2 AZke] Add wet &4 45 7k &3

+ A7e AYALHEIIET) FAVEAEAR 93
A9 Egrom dgn) Al A=),
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