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[57] ABSTRACT

This invention provides for recombinant single chain anti-
bodies capable of specifically binding to a Lewis*-related
carbohydrate antigen and fusion proteins comprising these
antibodies. More particularly, the invention provides for
humanized chain Fv regions of the monoclonal antibodies
B1, B3 and B5 and fusion proteins incorporating these
humanized antibodies. The antibodies may comprise
humanized variable heavy (V) chains, humanized variable
light (V) chains, or both. The invention also provides for
DNA sequences encoding the various humanized antibodies.
In addition, the invention provides for methods of detecting
cells bearing a Lewis” antigen in a patient and for methods
of killing or inhibiting the growth of cells bearing a Lewis”
antigen in a patient.

21 Claims, 17 Drawing Sheets
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Ndel |----Fv HEAVY CHAIN--
1 TTTAACTTTAAGAAGGAGATATACATATGGATGTGAAGCTGGTGGAGTCT 50
sSD M D V K L V E S
E VvV K L V E S
————————— >
51 GGGGGAGGCTTAGTGCAGCCTGGAGGGTCCCTGAAACTCTCCTGTGCAAC 100
G 6 6 L v Q P G G S L K L S C A T
G G G L vV Q P G G § L

101 CTCTGGATTCACTTTCAGTGACTATTACATGTATIGGGTTCGCCAGACTC 150
s G F T F S D Y Y M Y W V R Q T P

151 CAGAGAAGAGGCTGGAGTGGGTCGCATACATTAGTAATGATGATAGTTCC 200
E K R L E W VvV A Y I S N D D S S

201 GCCGCTTATTCAGACACTGTAAAGGGCCGGTTCACCATCTCCAGAGACAA 250
A A Y S D T VvV K G R F T I § R D N

251 TGCCAGGAACACCCTCTACCTGCAAATGAGCCGTCTGAAGTCTGAGGACA 300
A R N T L Y L 9 M 8 R L K S E D T

301 CAGCCATATATTCCTGTGCAAGAGGACTGGCCTGGGGAGCCTGGTTTGCT 350
A I vy §$s ¢ A R G L A W G A W F A
BamHI
351 TACTGGGGCCAAGGGACTCTGGTCACTGTCTCCTCAGGCGGAGGCGGATC 400
Yy W 6 ¢ G T L Vv T Vv S S G G G G S
< ———- Fv HEAVY CHAIN--}|-—-——-—————- LINKER-

————————— LINKER-—---===-——-—==|-=Fv LIGHT CHAIN---

401 CGGTGGTGGCGGATCTGGAGGTGGCGGAAGCGATGTGCTGATGACCCAGT 450
G 6 6 G S GG G G S DV L M T Q 8
DV L M T Q S

————— Fv LIGHT CHAIN---—--—--—=>
451 CTCCATTGAGTTTACCTGTCAGTCTTGGAGATCAAGCCTCCATCTCTTGC 500
P L $ L P V S L G D Q A S I S C
P L S L P V S L G ? 0

501 AGATCTAGTCAGATCATTGTACATAGTAATGGAAACACCTATTTAGAATG 550
R s §$s ¢ I I v M S N G N T Y L E W

551 GTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTTT 600
Yy L Q K P G ¢ S P K L L I Y K V S

FIG. 2A-1.
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601 CCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGG 650
N R F §$ G v p D R F S§ G S G § G

651 ACAGATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATCTGGGAGT 700
T D F T L K I s R V E A E D L G V

701 TTATTACTGCTTTCAAGGTTCACATGTTCCATTCACGTTCGGCTCGGGGA 750
Yy Yy ¢ F ¢ G §$ NV P F T F G S G T

HindITI
751 CAAAGCTGGAAATTAAAGCTTT........ 772
K L E I K A F —-= PE4O
FIG. 2A-2.

721 CACATGTTCCATTCACGTTCGGCTCGGGGACAAAGCTGGAAATTAAATAA 770
H v P F T F G 5 G T K L E I K *

EcoRI
771 TGAATTCC.. 779
* -» TERM

FIG. 2B.
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