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An anion exchange chromatography was employed for the purification of mouse monoclonal an-
tibodies from ascitic fluid and in vitro cultivation media. After cultivation of hybridomas, Alps 25-3,
HCGK, A4W, and KW, producing IgG1, the cuture supernatants were harvested by centrifugation,
precipitated with 50-60% ammonium sulfate, and dialyzed against 0.025 M Tris-HCI buffer (pH
8.2). Then the dialyzed samples were loaded into a DEAE-Trisgacryl M anion exchange column.
Monoclonal antibodies bound to the DEAE-Trisacryl M were eluted with 0.025 M Tris-HCI buffer
(pH 8.2) containing 30-40 mM NaCl. In ammonium sulfate precipitation, the recovery of the
monoclonal antibody was shown to be 90% and 84% from in vitro culture media containing 10%
and 2% fetal bovine serum, respectively. On the other hand, the pretreatment by ultrafiltration
enhanced the yield up to 91% whereas the purity was lower than that by ammonium sulfate treat-
ment. Subsequently, in the DEAE-Trisacryl M chromatographic separation, the purities and
recoveries of all the monoclonal antibodies from both the in vitro culture supernatants and ascitic
fluids were 70-80% and 65% respectively. The monoclonal antibody, Alps 25-3 could be further
purified with a purity of 95% through an immunoadsorbent chromatography.
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Fig. 1. Production . of monoclonal antibody through the

in vitre culture of hybridoma Alps 253 (I/F+2%

FBS+1% Nutridoma)
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Fig. 2. pH effect on the elution of monoclonal antibody

Alps 25-3 from DEAE-Trisacryl M gel matrix

0.1 m/ of DEAE-Trisacryl M gel was mixed with dialzed

sample (0.3 ml, 300 ug protein) and a chosen buffer

solution (pH 7.5-8.8, 3.7 ml) using rotor torque during 1

hour. Bounded protein was eluted with same buffer solu-

tion but containing 0.5 M NaCl. Specific absorbance cor-

responds to the antibody activity per ug of protein

eluted.

fraction 1; DEAE-Trisacryl M (0.1 m)) + sample & buf-
fer (4 ml)—centrifuge - supernatant -

ELISA
fraction 2; 1st washing with buffer solution - centri-
fuge >ELISA '

fraction 3; 2nd washing

fraction 4; 3rd washing

fraction 5; 1st elution with buffer solution containing 0.5

M NaCl (1 m))
fraction 6; 2nd elution
fraction 7; 3rd elution



338

)

2
—
=23

ok
(943
=
—
N
5 nmjug; O- 0O

~
-
!

i
—
34

—
o
i
~
=

Absorbance at 405 nm (B -m)

Protein conc. (ug/mi—J)
2 g
—__(
—
(A 40
™
=

i
=
[

=9
Specific Absorbance

L

K0 Ak304 r-soxkso 31k 204K1 50425045003
NaCl conc, (mM)

Fig. 3. Salt concentration effect on the elution of
monoclonal antibody Alps 25-3 from DEAE-Trisacryl M
gel matrix

0.1 m/ of DEAE-Trisacryl M gel was mixed with dialyz-
ed sample (0.3 mJ) and buffer solution (pH 8.2, 3.7 ml).
Bounded protein was eluted three times with a buffer
solution containing a given salt concentration, Repeated
the same step increasing salt concentration. Specific ab-
sorbance corresponds to the antibody activity per ug of
protein eluted.
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Fig. 4. DEAE-Trisacryl M Chromatography of McAb
(8 -HCG) from Alps 25-3 culture media (1.2L).

Column size ; 2.5 x 25 cm, Fraction 75 to 95 were pooled.
a: 25 mM Tris-HCI buffer (pH 8.2) containing 20 mM
Na(Cl

b: 25 mM Tris-HCI buffer (pH 8.2) containing 30 mM
NaCl

¢: 25 mM Tris-HCI buffer (pH 8.2) containing 30 mM
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Fig. 5. DEAE-Trisacryl M chromategraphy of
McAb(w-HCG) from HCGK culture media (0.6 L).
Column size; 2.5 x 25 cm Fraction 245 to 265 were pool-
ed.

a: 25 mM Tris-HCI buffer (pH 8.2} containing 10 mM
NaClt

b: 25 mM Tris-HCI buffer (pH 8.2) containing 20 mM
NaCl

¢: 25 mM Tris-HC! buffer (pH 8.2) containing 30 mM
NaCl

d: 25 mM Tris-HCI buffer (pH 8.2) containing 40 mM
NaCl

\L

(A)
0.81 Ascites (Adw)
5 5 g
0.6 I 2
= = =
foa £ & s
< | T cI: ‘i‘
0.2
. _/“" \.//k‘\. . \
0 -
@ 50 100 p T8 200 250 300
0.25] Ascites (Kw)
~ 020 3 : ~
o U 2z : : 2.0 o)
) 0.150% % e E ; !
2 g g ¢ 13 o
go.a0f ! A A 10 8
< o <
0.05 1\ /\ 0.3
/ﬁl o\.r o -;.‘/' F
0 50 1000 150 200

Fraction
Fig. 6. DEAE-Trisacryl M Chromatography of
McAb¥ a -HCG) from mouse ascite fluid.
Column size; 2.5x 25 cm
s: sample loading
w: washing

Aol Alps 25-3% Sl¥Aez wopd 5 4
BHCO SeldAE LU WA 1.2LE 5143kl
Eel s W q



Vol. 16, No. 5 339

Ak, F4o] Exl sample 76mi& 120m/ ] Aol &A= &g & 4 ok A 242
columnell $3ksk 0.025M Tris-HCl bufferZ 2 AAS] 749 ammonium sulfate # 2] 3A ol A (34
23 Aol ¥ 20, 30, 40mM2} NaCle] #7}d, § 49%), 22l FAe] Ae o]t AEctE
22 bpufferz zZzt $£89ch Fig.4s $4d 239 FAHAM (F4§ 27.5%) dolvtn ek F
protein®} profiled ¥oAFE A2 EZAM 7 fractions A2l HF IAFEE Holv] 3k Fig ool Kol
ELISAZ #43% A3 dffFed &4 30 mMY + ¢ fractionS product pooldl] H7lalAl =™ 34
NaCl& Z8hshe= buffer® 423 b F3loMal & §2 68%74= Z7hslalat olw] ddle] 5+ 7BY%
7=k, 2 golxch, HA4gn £ i A¥e ohg
10% $-efol AL 2Fsl= DMEM i =]elA oA oA Psloiet,
stol iz m} HCGKE ®lofslted AJ4kd w-HCG & B-HCGE ligand 714 A3 =ZEwleaE]y
ol A E 5Yd wezr zzwEadd FHL, (B-HCG-sepharose 4B)& o]&& 7% B-HCG %
elution pattern Fig, 59} 7o) Alps 25-37} A4kgh
gl ohs cha Helxle Yike [gGE AR A
£ =g 40mM NaClel 715l bufferz 23 d
fractionoll Al vpem glek, oA=& wfofz7olv 4
237} 22td 7$ ion-exchange chromatography
of z7e] zFH wW¥ 4 o} it AL
Fig.4 & 59} nlxdt A& 2ofFch, g o
%, Fig. 62 Balb/c moused &7kl A4WS} KW
gt stelHe]walE wioksted - A (1gG )&
ol M9} 543 =7 e AR qelvste] T+
elution profile® BoiFe Zeo 2, Fig 59 A+
Hel g vebiz glew AHAH A9 FES
70-80% Alelich, weba wiokzzde] et AL :
cell lineol watAlvizls zzolxaelse =7AL 10 20 30120 130 140 150
aA g g e ¥alrh

= = B
3 o —3
&
(-
(<]
[-¥
McAb
4]

Absorbance at 280 nm

e
&
¥

Fraction Number
Table 1 Fig, 4, 5ol vlepdl 7 A& #Has o Fig. 7. Second step purification of McAb Alps 25-3 with
A Aa)gled B 7oz Aag Al £x= Alps B -HCG-Sepharose 4B column, (Column volume; 5 ml)
25-39] 7% 85%, HCGKY 7% 90%z ®lae Fra;:lt\idor%é%%to 145 were po¢l))led}.)B
o sLen = a: :
¥ e dEb ot ool whel &4l 348 Sample d: 3M KSCN
< 7t7h 34%el 271%E oifEel &Ask AA# e PB

Table 1. Purification.of IgG 1 type monoclonal antibodies from in vitro culture media of hybridoma, Alps 25-3 and
HCGK.

protein McAb
Volume McAb/ Yield  Purif.
Fraction (ml) mg/m/ Total (mg) ug/m/ Total (mg) Protein(%) (%)  Factor
a 1,200 1.16 1,394 15 18 1.3 100 1
Culture Media b 360 211 761 29 104 14 100 1
a 76  4.37 332 116 8.8 2.7 49 2.1
Ammonium Sulfate (50%) b 69 4.75 328 148 10.2 3.1 98 2.3
a 220 0.032 7.1 27.7 6.1 85 34 65.9
DEAE-Trisacryl M b 220 0.014 3.1 12.5 2.8 90 27 65.7
Sepharose CL-4B a 12 6.33 76 378 4.5 95 25 73.6

*a: Alps 25-3 (UF + 2% FBS + 1% Nutridoma)
b: HCGK (DMEM + 10% FBS)
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Fig. 9. Ammonium sulfate fractionation for the McAb-
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After culture media was treated with various concentra-
tions of ammonium sulfate, activities of McAb of super-
natant (—) and ppt (—) obtained from each fractionation
were measured using ELISA method. (¢ fold dilution)
(A) Alps 25-3 (DMEM + 10% FBS)
(B) Alps 25-3(I/F + 2% FBS + 1%

Nutridoma)
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Table 2. Purification.of monoclonal antibody from ir vitro culture media of hybridoma Alps 25-3.

protein McAb
Volume McAb/ Yield Purif.
Fraction (ml) mgiml Total(mg) wug/ml/ Total(mg) Protein(%) (%) Factor
a 392 081 318 24 9.4 2.9 100 1
Culture Media b 700 123 862 77 53.9 6.3 100 1
Ammonium Sulfate (60%) a 23 525 12 342 7.9 6.9 84 2.2
Amicon (PM10) b 65 4.83 313 760 494 15.7 91 2.5
DEAE-Trisacry a 395 0.02 8.0 16 6.3 80 69 29
b 980 0.07 68 35 34 50 63 8

*a,b: Alps 25-3 (IF + 2% FBS + 1% Nutridana)
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Fig. 10. DEAE-Trisacryl M chromatography patterns
according to various loadings of proteins(mg) per
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column size; 2.5 x 6.5 cm

(A) DEAE-Trisacryl M for 2 mg protein/m/ gel

(B) DEAE-Trisacryl M for 4 mg protein/m/ gel

(C) DEAE-Trisacryl M for 8 mg protein/m/ gel

s: Sample

a: 25 mM Tris-HCl buffer (pH 8.2)

b: 25 mM Tris-HCl buffer (pH 8.2) containing 20 mM
Na(l

c: 25 mM Tris-HCI buffer (pH 8.2) containing 30 mM
NaCl

d: 25 mM Tris-HCI buffer (pH 8.2) containing 40 mM
NaCl
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Fig. 11. Electrophoresis patterns
Lane 1. 8.:protein size marker

2. 9.: Culture Media

3. 10.: Ammonium sulfate fractionation (60%)

4. .. DEAE-Trisacryl M Chromatography (2 mg/m/,
30 mM NaCl)

5. : DEAE-Trisacryl M chromatography (2 mg/m/,
40 mM NaCl)

6. : DEAE-Trisacryl M chromatography (4 mg/m/,
30 mM NaCl)

7. : DEAE-Trisacryl M chromatography (4 mg/m/,
40 mM NaCl)
11. : DEAE-Trisacryl M chromatography (8 mg/m/,
30 mM NaCl)
12. : DEAE-Trisacryl M chromatography (8 mg/m/,
40 mM NaCl)
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