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[57] ABSTRACT 

The present invention relates to monoclonal antibody 1A7. 
This is an anti-idiotype produced by immunizing With an 
antibody speci?c for ganglioside GD2, and identifying a 
hybridoma secreting antibody With immunogenic potential 
in a multi-step screening process. Also disclosed are poly 
nucleotide and polypeptide derivatives based on 1A7, 
including single chain variable region molecules and fusion 
proteins, and various pharmaceutical compositions. When 
administered to an individual, the 1A7 antibody overcomes 
immune tolerance and induces an immune response against 
GD2, Which comprises a combination of anti-GD2 antibody 
and GD2-speci?c T cells. The invention further provides 
methods for treating a disease associated With altered GD2 
expression, particularly melanoma, neuroblastoma, glioma, 
soft tissue sarcoma, and small cell carcinoma. Patients Who 
are in remission as a result of traditional modes of cancer 
therapy may be treated With a composition of this invention 
in hopes of reducing the risk of recurrence. 
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Fi ure 1 

M K L P V R L L V 
ATG AAG TTG CCT GTT AGG CTG TTG GTG 
S S D 

r11cc AGC GAT (-1 to -19, leader) 

D V L M T Q T P L 
GAT GTT TTG ATG ACC CAA ACT CCA CTC 
D Q A S I S C 

GAT CAA GCC TCC ATC TCT TGC (1-23, 

R S S Q S I V H S 
AGA TCT AG'I‘ CAG AGC ATT GTA CAT AGT 
(24-39, CDR l) 

W Y L Q K P G Q S 
TGG TAC CTA CAG AAA CCA GGC CAG TCT 
(40-54, Frame work 2) 

F V S N R F S 
TTT GTT TCC AAC CGA TTT TCT (55-61, 

G V P D R F S G S 
GGG GTC CCA GAC AGG TTC AGT GGC AGT 
L K I S R V E A E 

CTC AAG ATC AGC AGA GTG GAG GCT GAG 
(62-93 , Frame work 3) 

P Q G S H V P W T 
'I'TT CAA GG'I‘ TCA CAT GTT CCG TGG ACG 
(94-102, CDR 3) 

F G G G T K L E I 
TTC GGT GGA GGC ACC AAG CTG GAA ATC 
(103-112, Frame work 4) 

R A D A A P T V S 
CGG GCT GAT GCT GCA CCA ACT GTA TCC 

S S K L G 
TCC AGT AAG CTT GGG 

Sheet 1 0f 22 

L M F W 
CTG ATG TTC TGG 

S L P V 
TCC CTG CCT GTC 

Frame work 1) 

N G N T 
AAT GGA AAC ACC 

P N L L 
CCA AAC CTC CTG 

CDR 2) 

c; s c; T 
GGA TCA soc ACA 
D L G v 

GAT c'rc GGA GTT 

K 
AAA 

I F P P 
ATC TTC CCA CCA 

(Constant region) 

5,977,316 

I P A 
ATT CCT GCT 

AGT CTT 

ATC TAC 

GAT TTC ACA 

TAT TAC TGC 



U.S. Patent Nov. 2, 1999 Sheet 2 0f 22 5,977,316 

Figure 2 

M A v L c L L F c L v T F P s c 
ATc; ccT GTC TTG GGG CTG cTc TTc TGC CTG GTG MA MC CCA AGC TGT 
v L s 

GTC CTG Too (-1 to -19, Leader) 

Q V Q V K E S G P F L V P P S 
cAG GTG CAG GTG AAG GAG TCA GGA CCT TTC CTG/ GTG CCC CCC TCA CAG 
S L S I T C T V S G F S L T 

AGC CTG TCC ATC ACA TGC ACT GTC TCA GGG TTC TCA TTA ACC 
(1-30, Frame work 1) 

T Y c; v s 
Acc TAT GGT GTA AGC (31-35, CDR 1) 

W I R Q P P G K G L E W L G 
TGG ATT CGC CAG CCT CCA GGA AAG GGT CTG GAG TGG CTG GGA 
(36-49, Frame work 2) 

A I w c D c; T T N y H s A _L I s 
GCA ATT TGG GGT GAC ccc; Acc AcA AAT TAT cAT TcA GCT cTc ATA Tcc 
(50-65, c012 2) 

R L S I S K D N S K S Q V F L K 
AGA CTG AGC ATC AGC AAG GAT AAC TCC AAG AGC CAA G'I'T TTC TTA AAA 
L N S L Q T D D T A T Y Y C A K 

CTG AAC AGT CTG CAA ACT GAT GAC ACG GCC ACG TAC TAC TGT GCC AAA 
(66-97, Frame work 3) 

L G N Y D A L D Y 
CTG GGT AAc TAc GPT GCT CTG GAC TAc 
(98-106, CDR 3) 

W G Q G T S V T V S S 
TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 
( 107-117 , Frame work 4) 

' A K T T P P P v Y P L v P c; s L 
Gcc AAA ACG AcA ccc CCA ccc GTC TAT ccA TTG GTC ccT GGA AGC TTG cc 
(Constant region) ' 
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Figure 31A! 

1A7: 1 DVLMTQTPLSLPVSLGDQASISCRSSQSIVHSNGNTYLEHYLQKPGQSPNLLIYFVSNRF 60 

1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

3 1 ..V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

4 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

5 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

6 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

7 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

8 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

9 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S...F . . . . . . . . . . 64 

1O 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

11 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6O 

12 2O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 

13 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..K....K....L 60 

14 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

15 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..S...F . . . . . . . . . . 64 

1A7: 61 SGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCFQGSHVPWTFGGGTKLEIK 112 

1 61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 112 

2 61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 112 

3 61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 112 

4 61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 111 

5 61 ....X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 112 
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