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Liposome plays an important role in application of drug delivery and can enhance gene delivery and expression
inside the cell. However, the role and function of liposome to enhance gene delivery and promote gene expression were
still not yet clarified. In this study, the possible role and function of various kinds of liposome on gene expression and
their mechanism were investigated and clarified at elementary step of the gene expression of Green fluorescence protein
(GFP) such as transcription, translation and folding.

Chapter I: Role of Biomembrane in Gene Expression through Analysis of Elementary Steps: The effect of some kinds of
liposome to enhance gene expression of a reporter protein, green fluorescence protein (GFP), was investigated through
the investigation of the elementary steps of the gene expression, such as transcription, translation and folding. The result
indicated that GFP product was enhanced when it was expressed in the presence of liposome prepared with the
1-palmitoyl-2-oleoyl-sn-glycero-3-phosphatidyl chorine (POPC) and cholesterol (Ch). The amounts of mRNA were
found to be promoted and higher than those in the control sample. However, negative and positive charged liposome
inhibited gene expression. The above results show that the POPC/Ch liposome could primarily affect the transcription of
GFP gene among the possible steps of gene expression, resulting in the enhanced GFP expression.

Chapter II: Role of Model Biomembrane on Gene Expression ~ Negative Charged Liposome Effect on in vitro Gene
Expression~: The role of negatively-charged liposome prepared by (POPC) and 1-palmitoyl-2-oleoyl-sn-
glycero-3-phosphoglycerol (POPG) on GFP expression was investigated. The results indicated that, in the presence of
liposome, the GFP fluorescence was reduced although total product of synthesized GFP was not changed. The above
results indicated that the POPC/POPG liposome could inhibit the GFP expression at a post-translational process (folding)
of GFP during its gene expression. The liposome also could strongly interact and inhibit the refolding of unfolded state
of GFP to its native one. In this case, surface and and interior membrane fluidity of liposome was reduced significantly,
implying that the liposome could interact with polypeptide GFP by electrostatic attraction and then interact strongly by
hydrophobic interaction to give an inhibition of folding of expressed GFP and refolding of unfold native GFP.

Chapter III: Role of Foreign Membrane on Gene Expression ~ Effect of Cationic Liposome and Stressed Liposome on
Gene Expression at Transcription and Translation level~: The effect of cationic liposome on inhibition of gene
expression and its mechanism was investigated. The result indicated that 1,2-dioleoyl-3-trimethyl- ammonium-propane
(DOTAP) liposome can knockout gene for inhibition of gene transcription. This result implied that liposome could
strongly interact with DNA by electrostatic attraction between cationic amino groups in liposome and negative charged
phosphate groups of DNA, and/or by hydrogen-bond interaction. Furthermore, cationic liposome can also knock-down

and interfere mRNA translation. In the presence of DOTAP liposome, mRNA could still exist although it could not be
translated into protein. The results indicated that cationic amino groups of liposome can strongly interact with negative
charged phosphate groups of mRNA, and neutralized mRNA, resulted in interference of mRNA and silenced its
translation. DOTAP liposome can be applied as a new drug modified with specific ligand (ex: ESA (for interaction with
target cell (ex cancer cell), inhibition of its growth by knockout gene and/or knockdown mRNA inside the cell.

Chapter IV: Gene Expression Regulated by Membrane and Stress ~ Gene Expression in vitro Regulated by Stressed
Liposome and Deeper Understanding of in vivo Gene Silence ~: The role of the liposome membrane to promote and
inhibit the gene expression systems has been summarized to establish the strategy to regulate the gene expression. First,
the spectra of the gene regulation by the membrane were summarized with respect to the elementary steps included in the
gene expression system, such as (i) transcription, (ii) translation, and (iii) folding. A possible regulation of the gene
expression has been achieved by employing some case studies, such as (1) proposal on the GFP production regulated by
liposome membrane, (2) re-evaluation of the gene silence of cry protein in Bacillus thuringiensis cells, and (3)
stress-mediated regulation of GFP gene on the liposome membrane in the cell-free translation system.

The obtained results on the strategy for the regulation of the gene expression by the stressed membrane (membrane
interference) were summarized in general conclusion together with the suggestions for future works focusing on the gene
silencing and/or bioprocess design.

List of Publications

[Orlgmal Papers]

Huong Thi Bui, Hiroshi Umakoshi, Kien Xuan Ngo, Masato Nishida, Toshinori Shimanouchi, and Ryoichi Kuboi;
Liposome membrane its self can affect Gene Expression in E.coli Cell-Free Translation System, Langmuir, 24,
10537-10542 (2008).

2. Huong Thi Bui, Khang Duy Dinh, Chau Thuy Nguyen: Cloning and Sequencing Specific DNA Fragment of cryl Ab
Gene from Some Bacillus thuringiensis var. kurstaki strains isolated in Vietnam. Genetics and Application, 4, 1-7
(2003). ISSN: 0866-8566.

3. Huong Thi Bui, Khang Duy Dinh, Chau Thuy Nguyen: Some Biochemical and Biomolecular Characteristics of
Bacillus thuringiensis var. aizawai H1 strain isolated in Vietnam. Genetics and Application, 3, 1-7 (2003). ISSN:
0866-8566.

4. Huong Thi Bui, Hiroshi Umakoshi, Keishi Suga, Tomoyuki Tanabe, Toshinori Shimanouchi, and Ryoichi Kuboi:
Cationic Liposome Inhibit Gene Expression in E.coli Cell-Free Translation System; Membrane (Maku), accepted.

5. Huong Thi Bui, Hiroshi Umakoshi, Keishi Suga, Masato Nishida, Toshinori Shimanouchi, and Ryoichi Kuboi:
Negative-Charged Liposome Is Potent Inhibitor of Post-Translation During in vitro Synthesis of Green
Fluorescence Protein, Biochemical Engineering Journal, submitted.

[Related Papers]

Kien Xuan Ngo, Hiroshi Umakoshi, Toshinori Shimanouchi, Huong Thi Bui and Ryoichi Kuboi. Active Roles of liposomes and
Heat Stress for Enhanced Realease of Chitosanase from Streptomyces griseus, Journal of Bioscience and Bioengineering
106(6), 602-605 (2008).

2. Huong Thi Vu, Huong Thi Bui, Nguyen Thuuy Chau, Cloning and sequencing MetA gene, a methionine biosynthetic
gene encoding Homoserin acetyltransferase enzyme from isolates of Corynebacterium glutamicum in Vietnam. Journal of
Biotechnology, in press

3. Huong Thi Bui, Khang Duy Dinh, Huyen Ngoc Do Thi, Tuan Nguyen, Chau Thuy Nguyen: Isolation and Characterization
some Bacillus thuringiensis var. kurstaki Strains in Vietnam. Genetics and Application, 3, 8-14 (2003). ISSN: 0866-8566

4. Huyen Thi Ngoc Do, Huong Thi Bui, Khang Duy Dinh, Tuan Nguyen, Chau Thuy Nguyen, Michio Ohba;
Characterization of Vietnam isolates of Bacillus thuringiensis serovar kurstaki effective for control of insect pests.
Genetics and Application, 4, 12-16 (2002). ISSN: 0866-8566.

5. Huong Thi Bui, Chau Thuy Nguyen S.H.Park: Isolation and characterization of Bacillus thuringiensis from Leaf and Soil
in Nothern Vietnam Genetics and Application, 3,45-52 (2002). ISSN: 0866-8566.

6.  Huong Thi Bui, Khang Duy Dinh, Huyen Thi Ngoc Do, Tuan Nguyen, Chau Thuy Nguyen, Tuan Van Tran, Huyen Ngoc
Nguyen, Ha Hong Nguyen, Hieu Huu Le: Researches on the technology of producing microbial insecticide by use of B.
thuringiensis to control insects. Journal of Science Technology and E ic Manag 8, 359-361 (2000). ISSN:
0866-7020.

[Proceedmgs]

. H.TBui, D.N. Huyen, D.D.Khang, N. TChau, Some biochemical and biomolecular characteristic of Bacillus thuringiensis
strains isolated in Vietnam, Proc. of 5" Pacific Rim Conference on the Biotechnology of Bacillus thuringiensis and its
Environmental Impact, 17-21 November, p. 129-135, Hanoi, Vietnam (2003)

2. N.T.Chau, H.T. Bui, D.T.N.Huyen, T.V.Tuan, N.N.Huyen, N, H. Ha, N. Tuan, N. D. Tien, L. H. Hieu, Production technology of
bioinsecticide Bacillus thuringiensis in the fermentation system 1500L/batch and its application to control lepidopteran and
coleopteran insects in vegetable, fruit and stored food grain, Proc. of 4* Pacific Rim Conference on the Biotechnology of Bacillus
thuringiensis and its Environment Impacts, 11- 15 November, p.210-214, Canberra, Australia (2001).

3. N.H.Tra, H.T.Bui, L.T.Minh, N.T.Chau, Aflatoxin B1, and ochratoxin A contamination in food and feed products in some
provinces in north of Vietnam. Proc. of The International Symposium Mycotoxicology in Kagawa - Japan
(ISMYCOKAWA’03), 3-5 November, p.153-158, Kagawa, Japan (2003).




1€¢

4. H.T.Bui, V.T.Huong, N.T.Chau, Isolation and ing of some Coryneb ium sp. and Bacillus subtilis isolates producing
methionine from soil in Vietnam, Proc. of the 8th Asean Food Conf., 8-11 October, Hanoi, Vietnam; Vol 1, p.239-243 (2003).

5. V.K.Thoa, H.T.Bui, N.T.Chau, Study on the production technology of Ganoderma lucidum biomass. Proc. of the 8th
Asean Food Conf,, 8-11 October, Hanoi, Vietnam. Vol 2, 703-708 (2003)

6. H.T. Bui, KX. Ngo, H. T.Vu, K. D. Dinh, C. T. Nguyen; Isolation of Corynebacterium glutamicum Strains and
Cloning of met A, a Methionine Biosynthetic Gene Encoding Homoserin Acetyltransferase from Soil in Vietnam. Proc. of
3rd Int’l Symp. on Engineering Science of Liposome and Membrane Stress Biotechnology, November, 3-4, Toyonaka,
Osaka (2005).

7. H. Umakoshi, K. X. Ngo, B. T. Huong, L.Q.Tuan, T. Shimanouchi, S. Morita, R. Kuboi, Design of Stress-Mediated
Bioprocess Using Liposome-Recovery of Chitosanase from Streptomyces griseus cells, 6th European Symposium on
Biochemical Engineering Science, Salzburg, Austria (2006)

8. H. T Bui, H. Umakoshi, K. X. Ngo, T. Shimanouchi, R. Kuboi. Enhancement of Protein Synthesis by Liposome in E.coli
Cell-Free Translation System. Proc. of 8th International 21st Century COE Symposium on Integrated EcoChemistry
(COEIEC Vl1II), Kyoto, Japan. August 28-29 (2006).

9. H. T Bui, H. Umakoshi, K. X. Ngo, T. Shimanouchi, R. Kuboi. Liposome Enhanced Protein Expression and Folding in in
vitro Transcription and Translation System. Proc. of 9" Int’l 21st Century COE Symposium on Integrated EcoChemistry
(COEIEC VIII) , January 16-17, Awaji, Japan (2007).

10. H. T Bui, H. Umakoshi, K. Suga, T. Shimanouchi, R. Kuboi. Cationic Liposome can Knock-down mRNA and Silence Its
Translation in E.coli cell free Translation System. Proc.of JSPS-SNSF International Conference on Membranomics, Osaka
University, Toyonaka (2008)

WXEEOHRNDEE

ERMBROFEWNLIEDTZDIZ, 4/ I(Genome)B LT O F 4 — L (Proteome) &V D 7 7 O—F 18— R TH
5. LML, EiOBEFomelfiRO A TIIARARMZEMIIHML <, HAIE, B{zE(genotype) & ¥ Al(phenotype) D
WOBRANEL WABIHEHIN TS, B, A MLV ALRHE T TEHELS NS EEKEE FOBIEMREICER LA >
7V /) — A(Membranome) & WO BLEMIREIN TS, LAL, BEFRETOLAICZBIT2EERBEORENIHS N
WENTWRWONEIRTH 5.

PN XTI, SIS > /N0 HARRITBT B ETIVY > /N7 B (Green Fluorescent Protein: GFP) D il = F F B %
B, A ML RARETIVERB(RY —L)OEBIERAEIC LD, B - HEI NS E VI BHRITONTERRIITH
MEniz, 510, LROERFEICE DOV THAEAMRN OB R FIHIRIROZRE S () EMRY > /N7 E
BRARICBIIDGFPREO A ML ZSEHENC ISR Lz, 1T, Bllay >N HEARRICBI 2/ RV —L4
FIIRIZOVTRFAINTWS. BETFRE O 20)EEEE, ()FGER, d)7+—IVT« > T#BED 3D
OFBEELTRABEL, VRV —ADKBRICKETEBIOWTHRN T 2FHEEMLL, GFPOAEREHRET 2
FUEHSMILE. 28T, AREICZEENLABMIBEN 5725 URY — ANGFPREIEEIC R T8N
BTN T3, AEWHURY—L08E, &5 - HFBRICKIFITREEIDRL, ¥ 2N AOREKEFENIC T +
=T 4 DUBRBICR BT IHEIRINTNS. 3FETIE, BETFERERMNDDS) 2 ETHB TN ATWAIEE
OHRIZOVTHRIFETNTNS. EROFEEMNT, DOTAPE WHN S EBW Z2FD U R Y — LAMNGFPHE{R FRE
WRIETHEEMHTL, DOTAPY RY—LM, BETEOHEERIZLD, KEF - BRBBEEZRHET2HERS
NTVS. 4% TR, EROMRICEDWT, EFINVAERKRORE & GFPEIE T RBIFRIERE & OBIEMEA KRR S
NTHO, EEBEER VBB FRAOHBEOARENRRINTNS. F—ZAZAF T+ ELT, () VI LEHERE
RIKITBIFBETING 2N H(eryd 2 NI H)DFERMBNROELR, (i) BHRS > NI HERRITBI D85S ~
N7BEORBHEORLE, (i) MLy > /N7 BIZHB1F5DOTAPY R — L OGFP# & TR O HlE G S h
7z

LAEDRRIC, AT, RIS >N BERRITBT 2T T IWVAERBORENBE T 2 M RITR 2D
5 EFIFIZ, A B L AGIEBBRETFRROMEFECOVTERINTVS. LoT, L (%) OPMIHIEL
THMEDH DD ERDS.





