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Examination of the Usability of Anti-Gb3 Antibody (1A4) for Detection of Gb3
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Globotriaosylceramide (Gb3) is the most important cell surface ligand of the rhamnose-binding lectins such as
Sirulus asotus lectin (SAL). SAL recognizes and binds to Gb3 expressing tumor cells such as Burkitts’ lymphoma
Raji cells and induces them to the GO/G1 phase growth arrest. Thus, a fine detecting probe, or monoclonal antibody
(mADb) of Gb3, is important for operating immunocytochemical analyses of SAL. In this experiments, we established
simple and convenience preparation method to obtain the mAb, 1A4 (isotype: IgM), from the culture medium of
the provided hybridoma cell line (originally from Ishigami F. and Hakomori S., method unpublished), and compared
its reactivity and stability with BGR23 (isotype: IgG) which is commonly used and commercially available mAb
against Gb3. mAb 1A4 was simply purified by using Rapid SPiN L column within an hour and showed higher
reactivity than BGR23 on the flow cytometric analyses against Gb3 expressing tumor cells. The optimum
concentration of 1A4 was 0.6 ug/mL for the adequate detection while four and ten times higher concentrations
were needed to obtain equal reactivity on Raji and TOS-1 cells, respectively, by using BGR23. Although purified
1A4 was stable in the 0.1 M Tris-Glycine after one-month storage at 4C or —80T, its reactivity was slightly
decreased when the buffer was changed to 10 mM PBS. These results suggest that mAb 1A4 possesses relatively
higher binding capacity to cell surface Gb3 than BGR23 and highly concentrated buffer could also suitable for its
storage condition.
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Fig. 1. SDS-PAGE pattern of purified 1A4 from hybridoma
supernatants.
SDS-PAGE was performed using homogeneous 7.0% gel under
reducing and non-reducing condition. Lane 1: BGR23, Lane 2: 1A4,
M: protein ladder maker.
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Fig. 2. Reactivity of 1A4 (Gly) against Raji and K562 cells.
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(A) Raji and K562 cells were treated with 1A4 (0.3, 0.6, 1.2, and 2.4 ug/ml), and then with FITC-conjugated goat anti-mouse IgM Ab
(diluted 1 : 200). (B) Cells were stained with 1A4 (0.6 ug/ml) and FITC-conjugated goat anti-mouse IgM Ab (diluted 1 : 500 or 1 :
2000) (red line). Flow cytometric analysis was performed by use of FACScalibur. Green line: fluorescence intensity of control cells.
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Fig. 3. Comparison of reactivities between BGR23 and 1A4 (Gly) antibodies with Gb3-expressing Raji and TOSI cells.

(A) Raji cells were treated with 1A4 (0.6 ug/ml) or BGR23 (0.6 and 24 ug/ml), and then with FITC-conjugated goat anti-mouse
IgM Ab or Alexa488-conjugated goat anti-mouse I1gG Ab (red line). (B) Raji cells were stained as described above (green). Nuclei
were counterstained with DRAQ5 (orange). Photographs were made by use of a 60X objective lens (scale: 10 um). (C) TOSI cells
were treated with 1A4 (0.6 ug/ml) or BGR23 (0.6 ug/ml). Flow cytometric analysis was performed by use of FACScalibur.
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Fig. 4. Storage effect after cryopreservation on a 1A4
reactivity.

Raji cells were treated with 1A4 (0.6 pg/ml), and then with
FITC-conjugated goat anti-mouse IgM Ab (diluted 1:500). Flow
cytometric analysis was performed as described above.
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Fig. 5. Alteration of reactivity of 1A4 in different
2 “éj conditions of preservation.
é 3 (A) Raji cells were treated with 1A4 (Gly) and 1A4 (PBS),
and then with reacted FITC-conjugated goat anti-mouse IgM Ab
- L after one week preservation (4C). (B) 1A4 (Gly) and 1A4
109 10! 102 103 10? (PBS) were stored at 4C and —80C for one month, and then
Gb3 detection was performed as described above.
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Table 1. Characteristics of antibody against Gb3.

. Optimized Optimized storage
Clone name Isotype Host species Immnogen storage buffer temperature (C)
Purified Gb3 adsorbed to
BGR23 IgG2b fmouse Salmonella Minnesota PBS 80
Burkitt's lymphoma _
38-13 IgM rat cell line Daudi PBS 80
1A4 IgM mouse Teratocarcinoma unknown unknown

L UMW ST 7221 5B5 & IV T Gb3 O 12
oM 72 e A MET L, BGR23 1320 ug/mL, 3813
& 5ug/mL TH Y, 5B5 13 K 125 ug/mL T
HDHEREL TG, B 2O L ST A DHEE
L721A4 (Gly) b3 5L, MlgEE2230
0.6 ug/mL CTGb3 &M TE2ZL25 (Fig.
2B), FIFIT A2 LN TELPMEOF TIL1A4 D
OEHGHMAETE 2w E#E 272 1A413 IgM
75 ADFMRTHSHZ L5, BGR23 (IgG) &t
LSOk EaME%E b > TWwbAS, Gb3 =4k
W ICxt 3 28 G % & 2 06, TOERBESR
VABEEDOBBRTETHHEEICEDLL LITEZIC
W, EBI, BTENPSOENVILEEZET D L,
1A4 ORISEDPEZICE N LIS TH 5.
~7 AIgMiZ, & b IgM & Iti#g$ % & protein
ALK T 5EEEPMEC, ToPiAE®RICIX
protein L 28FIH S 4, — M9 1Z protein L & IgM
HasEb720121%, 4CT2~4 1M b 25\ id—
WIS 5Bl HLEENTWE, LarL, &
[ H L 72 Rapid SPIN L 71 9 413, EiEAHZE
protein L EEILT 7 1 =7 4 =7 IV FHE S L7z
HTATHY), EEICETHEMIT4THE 2R
DL, PiREE E TORERBIZH 100 TH
. 2O T LD IgMFEEIIRT 5@ EIE, Fig
1 CTRLZZEYTHY, Bl DO E I O E W
Pk 2155 HEEEL TE b DEEZ TV,
Al 2L Gh3 IR T 2 IR EL & V) Bt
KOG HE L, RSN TWwiwvw 1AL L
BGR23 L EF I L7z, Z Ok 1A41%, Gb3 12
X9 5 S EAY BGR23 & 1) Btk Td 5w gtk
M Eins (Fig 3A,B). L2 L6, 4o
EER TR A MEEES % & OEERANT 21T - T
BOT, koo EEZElT 5I1ICIEE > Tw
v, Stk BB ES 2 T
BT E12ED), 1A4D Gh3 I2xf3 5 K

INEDOBEBENS O ICHEIC R L8NS, F
7o, PURIEEICE LT, RAFREB LI
mAb ORRFERE LTl SN Tw5 PBS &,
Rapid SPIN L 71 7 & % H % @ Tris-Glycine & 1R
DELLPHEL TWBENIZDOWTHE L 724 E,
EL LB TH 4CTH H0IE - 80T T
ISR RSNzl b, BEZD
bDIF 1AL DORUSTEIZHE Y KT S T DR
a7z (Fig. 5B). —F, ACT1#HB»5 17 H
RIEE L7 E, PBSICHEML72b DD H Tris-
Gly ¥EFRE & 0 & RO T L7z (Fig 5A). #iU
IR S 9, MERRLHEEE T 7 EOEYHEEE b
DY YN EEERT CRET 25 AE, R
R OMREIERT DD 27 B O
LN ARREEE RO ETHAEPREWE ENTWD,
SRESNTT =5 b, HRRAFL2WEGE,
1A ARETHIE, AY T AREHE - R4,
Ny T 7 =R TICZEDOF FRA L2 H DS
BT LW &30 horz. RIFFEICED,
Gb3 OMHIZ V5 mAb & LT 1A4 1, N1 7
) R—=2 6 RS RTETHY, F7,
MO RPUA & e L CHUE R R O 55 T
NTnap e, SHICIFEE LT, SEEERE
WEFIH$ 22 LT, BHIRETORENTTET
HHIEPPL,ERY, SALICET 245H0D%E
Brra b a—)VIZET LRV L N

PAE, UK R I =G % (ADCC) %
AL TmAb ZIEESADHERIISHL LY v
RADVEL IR TWD. 19 Gh3 2 & L
72WgE T, N—=F v by oNEMEICR L TT
AP =V 2AZ2FETHHEE (1A G, 2
¥ 72 Desselle 51, #7279 Gb3 mAb TH % 3E2
A5, In vitro B X O in vivo |2 B\ TR I8 P 4
ERADEENHHMIIERT A2 L 2HEL T
W5 W INGDOERTEFE 2, SAL OPUIEE R
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%

A, e

Mo AW FEK ZH A, P

&k B Kl o, A HER

REMEFT LI L EWATLTC, EHEREELTO
Gb31ZbKHL, TOREIZOWTHHE Z LT
TV REDR DD EEZEZ TS,

FHER
7R $ N & FIRRAH B 7 v,

1)
2)

3)

4)

5)

6)

7)

8)

9)

10)
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