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Development of Platform Technology Using Molecular Display
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Techniques for immobilizing proteins on surface of virus or microorganisms, namely molecular display technol-
ogies, have played important roles in helping the elucidation of protein—protein interactions in cells and to develop
research on drug discovery. Phage display system is well-established and sophisticated; consequently, bioactive low-
molecular-weight ligands and proteins significant in pharmaceutical industry have been found. In addition to the de-
velopment of novel functional proteins by phage display using results from experiments in genomics and proteomics,
ribosome display or yeast display systems have been developed as complementary methods. We can select the appropri-
ate method on the basis of the objective. Molecular display using yeast has advantages in production of desired proteins
from combinatorial library by flow cytometry. Firstly, principle, development procedure, and latest research in this field
are introduced. Thereafter, results of molecular display using yeast for antibodies and their related proteins are present-
ed. Furthermore, display of receptor coupled with intracellular signal transduction —a novel type of molecular display
on yeast cell surface— has been created in recent years. The role and potential of molecular display technologies em-

ploying yeast cells in drug discovery are discussed.
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Fig. 1. Structure of Yeast Cell Wall

Most-outer surface of yeast cell is surrounded by g-1,3- and 8-1,6-glu-
can. Glucanase-extractable surface layer mannnoproteins are covalently
linked to these components.
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Genetic Construction for Molecular Display and Transportation Mechanism

(A) A target protein-encoding gene is situated between secretion signal sequence- and a-agglutinin-encoding genes. (B) Fusion protein of a target protein and

a-agglutinin is transported to cell surface via exocytosis.
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Fig. 3. Recovery System of Antibodies and Related Molecules Using ZZ-domain Displaying Yeast Cell
(A) GFP-Fc fusion proteins are bound on yeast cell surface displaying ZZ-domain and released by glycine-HCI. Neutralization by addition of Tris-HCl into the
acidic supernatant must be performed immediately. (B) Synergistic production and recovery of secreted recombinant Fc-fusion proteins.
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Fig. 4. Molecular Display of Human GPCR on Yeast Plasma
Membrane
Ligand-candidates (peptides) can be displayed on the same surface us-
ing anchor protein. The expression of EGFP is activated vie MAPK-signal
transduction when a ligand stimulates a GPCR in this system.
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Fig. 5. Immobilization of Proteins in Cytoplasmic Face to Observe Protein-protein Interactions by FRET
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13, BETFHRZOREE 7 ) 7 920808 5,
non-GMO E WIS H L WA YA INDHFF 1 AT L
AENHFEINTBD, 0 A TN T EED &
T EHEMEEIYETEHIT 7 F > ELTOEAS 71
EAaonsd. 5%, kABRAZY -2 T8N
N—F) OIEFRICED, AFEERCXDAIEINZ
SRR AR OERICEENT 5 B O LR
T&E 5.

BE  AWTHEALESTT 1« AT L1 OIH
BillL, ZEH ORI EICERE LA AERRK, 1S
N ILFIFFEE T d 2 M7 K2ERFRE O EIE E
BEDOKFEFTRICLDERETHY, 51 AT L
A H i DBIFEE T d 2 5K ERF P AR
HAEBREFZ I — T X D ERAWEZORED H
OET, BHELTEEDITTHEHNWZI E2EL
L BT T,

REFERENCES

1) Shibasaki S., Maeda H., Ueda M., Anal. Sci.,
25, 41-49 (2009) .

2) Smith G. P., Science, 228, 1315-1317 (1985) .

3) Nord K., Gunneriusson E., Ringdahl J., Stahl
S., Uhlén M., Nygren P. A., Nat. Biotechnol.,
15, 772-777 (1997).

4) Hofnung M., Methods Cell Biol., 34, 77-105
(1991).

5) Stathopoulos C., Georgiou G., Earhart C. F.,
Appl. Microbiol. Biotechnol., 45, 112-119
(1996) .

6) Maassen C. B., Laman J. D., den Bak-
Glashouwer M. J., Tielen F. J., van Holten-
Neelen J. C., Hoogteijling L., Antonissen C.,
Leer R. J., Pouwels P. H., Boersma W. J.,
Shaw D. M., Vaccine, 17, 2117-2128 (1999) .

7) Shibasaki S., Ueda M., Recent Pat.
Biotechnol., 3, 19-27 (2009) .

8) Shibasaki S., Ueda M., Ye K., Shimizu K.,
Kamasawa N., Osumi M., Tanaka A., App!.
Microbiol. Biotechnol., 57, 528-533 (2001).

9) Shibasaki S., Ninomiya Y., Ueda M., Iwa-



1340

Vol. 129 (2009)

10)

11)

12)

13)

14)

hashi M., Katsuragi T., Tani Y., Harashima
S., Tanaka A., Appl. Microbiol. Biotechnol.,
57, 702-707 (2001).

Ueda M., Tanaka A., Biotechnol. Adv., 18,
121-140 (2000) .

Kuroda K., Shibasaki S., Ueda M., Tanaka
A., Appl. Microbiol. Biotechnol., 57, 697-701
(2001) .

Ito J., Sahara H., Kaya M., Hata Y.,
Shibasaki S., Kawata K., Ishida S., Ogino C.,
Fukuda H., Kondo A., J. Mol. Catal. B: En-
zym., 55, 69-75 (2008) .

Shibasaki S., Kawabata A., Ishii J., Yagi S.,
Kadonosono T., Kato M., Fukuda N., Kondo
A., Ueda M., Appl. Microbiol. Biotechnol.,
75, 821-828 (2007).

Shibasaki S., Ueda M., lizuka T., Hirayama
M., Ikeda Y., Kamasawa N., Osumi M.,
Tanaka A., Appl. Microbiol. Biotechnol., 55,

15)

16)

17)

18)

19)

20)

471-475 (2001).

Fukuda N., Ishii J., Shibasaki S., Ueda M.,
Fukuda H., Kondo A., App! Microbiol.
Biotechnol., 76, 151-158 (2007).

Ishii J., Matsumura S., Kimura K., Tatematsu
K., Kuroda S., Fukuda H., Kondo A.,
Biotechnol. Prog., 22, 954 (2006) .

Shibasaki S., Kuroda K., Nguyen H. D. Mori
T., Zou W., Ueda M., Appl. Microbiol.
Biotechnol., 70, 451-457 (2006) .
Anonymous, Chem. Eng. News, 75, 32
(1997) .

Tamaru Y., Ohtsuka M., Kato K., Manabe S.,
Kuroda K., Sanada M., Ueda M., Biotechnol.
Prog., 22, 949-953 (2006) .

Miura N., Aoki W., Tokumoto N., Kuroda
K., Ueda M., Appl. Microbiol. Biotechnol.,
82, 293-301(2009) .



