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THITIMA SUMPHANAPALI : IDENTIFICATION AND ENGINEERING OF
HUMAN ANTIBODY AGAINST ACUTE MYELOID LEUKEMIA (AML).
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RECOMBINANT ANTIBODY/ACUTE MYELOID LEUKEMIA/PHAGE DISPLAY

ANTIBODY/ANTIBODY ENGINEERING

Acute myeloid leukemia (AML) is a cancer of blood and bone marrow that is rapidly
fatal within months if untreated. It is one of the major health problems in Thailand and around
the world. Targeted therapy using recombinant antibody is currently an attractive approach
to treat cancer. Recent advances in molecular biology have led to the development of phage
display antibody technology for the development of therapeutic and diagnostic antibodies.
This method allows the generation of human monoclonal antibodies against specific
molecules on the surface of cancer cells. It also allows the engineering of antibodies to suit
specific purposes. In this thesis, the human scFv antibody fragments were isolated from a
non-immunized phage display antibody library, using whole AML cell line (HL-60) as a
target. The binding specificity and cross-reactivity of the isolated soluble scFv antibody
fragments were evaluated by flow cytometry assay. The scFv antibody clone y1HL63152,
which showed specific binding to HL-60 cells, was selected for further analysis.
Immunofluorescent staining indicated that it could bind to the surface of the cell, and
internalized. Moreover, the yIHL63152 and anti-CD33 scFv were further engineered into
two different formats. Firstly, fusions to a fluorescent reporter, scFv-GFP, were created and
used as convenient probes for the analysis of cell surface binding by flow cytometer.
The results indicated that the target of yIHL63152 only expressed in the non-differentiated
HL60 cell line and CD33 did not serve as a target for ylHL63152 scFv antibody.

Most importantly, the yl1HL63152 scFv could bind to certain samples of bone
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marrow mononuclear cells derived leukemic patients. Secondly, fusions of scFv
to ribotoxin, Sarcin, was generated and it showed that this immunotoxin could lead to a
cytotoxic effect against AML-derived HL-60 cells at a micromolar concentration.
In addition, the combining effect of y1HL63152scFv-Sarcin with anti-CD33-Sarcin was
demonstrated. In conclusion, phage display technology was successfully used to isolated
antibodies against AML cells. This antibody has the potential to be used as a reagent for
the study of AML as well as further developed to be used in combination therapy for the

treatment of certain types of leukemia after further clinical investigations.
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