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Expression of Human Papillomavirus Type 18 L1 VirusLike Particles in
methylotropic yeast, Pichia pastoris
Hossein Rassi anBamaneh Niko
Department of Biology, Karaj Branch, Islamic Azad University, Karaj, Iran

BACKGROUND: Human papillomavirus type 16 and 18 are closely associated
with the development of human cervical carcinoma, which is one of the most
common causes of canmcdeath in women worldwide. At present, HPV type 18
accounts for about 34 % of all HPV infections in Iran and the most promising vaccine
against HPV infection is based on the L1 major capsid protein. The L1 protein of
HPV18 has the capacity to sa@ésemld into capsomers or virdi&ke particles
(VLPs) that are noinfectious, highly immunogenic and allowing their use in
vaccine production. The methylotrophic yeast Pichia pastoris is an efficient and
inexpensive expression system used to produce high lelvalsterologous proteins.

In this study we expressed HPV18 L1 VLPs in P. pastoris.

METHODS: The gene encoding the major capsid protein L1 of thertsgh
HPV type 18 was isolated from Iranian patient by PCR and inserted into pTG19
vector to obtain theecombinant expression vector pTGH®V18L1. Then, the
pTG19HPV18L 1 was transformed into E. coi l
protein HPV18 L1 was expressed under IPTG induction in soluble form. The HPV18
L1 gene was excised from recombinant plaswmitth Xhol and EcoRI enzymes and
| i gated into the yeast expression vect
and transformed into P. pastoris. Induction and expression of HPV18 L1 protein was
demonstrated by BMGY/BMMY and RT PCR.

RESULTS: The paramate for induced cultivation for strain in P. pastoris
KM71 with HPV16L1 were investigated in shaking flask cultures. After induced
cultivation BMMY (pH 7.0) medium supplemented with methanol to a final
concentration of 1.0% every 24 h at 37 degrees C fdr, 9% recombinant produced
78.6 mg/L of L1 protein.

CONCLUSION: This work offers the possibility for the production of
prophylactic vaccine for cervical carcinoma by P. pastoris for IB.1 gene. The
VLP-based HPV vaccines can prevent persistent HPMi&ctions and cervical
cancer in Iran. The HPX(8 L1 gene was expressed successfully in E.coli, which
provides necessary basis for preparing HEBB/L1 vaccine in human. Also, HPV
type 18 L1 protein expressed in Pichia pastoris will facilitate the HPVingacc
development and structufenction study.
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Production of novel antibiotics by importing eryK and eryG genes in
Streptomyces fradiae

Neda Gegar Goshe 2, Marjan Moradi fard 1 and Hossein Rassi 1
1 Department of Biology, Karaj Branch, Islamic Azad @&nsity, Karaj, Iran
2 Department of Biology, Damghan Branch, Islamic Azad University, Karaj, Iran

The antibacterial properties of macrolide antibiotics (such as erythromycin and
tylosin) depend ultimately on the glycosylation of otherwise inactive pbbdke
lactones. Among the sugars commonly found in such macrolides are various 6
deoxyhexoses including theddmethylamino sugars mycaminose and desosamine (4
deoxymycaminose). Some macrolides (such as tylosin) possess multiple sugar
moieties, whereas otre (such as erythromycin) have two sugar substituents.
Streptomyces fradiae is an ideal host for development of generic polyketide
overproducing strains because it contains three of the most common precursors
malonytCoA, methylmalonylCoA and ethylmalonyCoA-used by modular PKS,
and is a host that is amenable to genetic manipulation. As patterns of glycosylation
markedly influence a macrolide's drug activity, there is considerable interest in the
possibility of using combinatorial biosynthesis to genenat® pairings of polyketide
lactones with sugars, especialhdéoxyhexoses. Here, we report a successful attempt
to alter the aminodeoxyhexeb@synthetic capacity of Streptomyces fradiae (a
producer of tylosin) by importing genes from the erythromycirodpcer
Saccharopolyspora erythraea. The biotransformation of erythrofyamo the
desired major component erythromy@ninvolves two final enzymatic reactions,
EryK-catalyzed hydroxylation at the-T2 position of the aglycone and ErnyG
catalyzed O metflation at the €3 position of macrose .This engineered S. fradiae
produced substantial amounts of two potentially useful macrolides that had not
previously been obtained by fermentation.
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B OC Is§.dpidePmidiATCC 12228 S.haemolyticus JCSI35 S.saprophyticus ATCC
15305 S.hominis B0, Staphybcoccus xylosus, S.pyogenesI#4, K.pneumoniae RYC
492 C.pseudodiphthericu®0104 N.sicca ATC@9256 N.mucosa Q02.

] 8COL Odzts, N ts SemdermididTGOOIERPS S*h&emolyticus JCSC
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1. Biomineralization of Biogenic Magnetic Nanoparticles and their Possible Functionsella
Prokaryotes and Eukaryotes, // S.V. Gorobets, O.Yu.Gorobets, Yu.l. Gorobets // Dekker Encyclopedia of
Nanoscience and Nanotechnology, Third Edition. 2014, by Taylor & Francis. pp3860
2. mMtsB j dzdzets s d B S el dztster H' n Olsj dz' digffrd tc Gf ldztdstg 2" -
LOBBBdzj 9 Odzedw r [/ 1. 1. [ tc d3ts dzd dzO, (.d.J1 a0 josgd DS dc
Medicum = 1, 2004 @G.
3. Magneticcharacterizationofisolatedcandidatevertebratemagnetoreceptorcells //Stephan H.K.
Edera,H.Cadioub,A.Muhamadb, P.A. McNauglodhL. Kirschvinkc, M.Winklhofera,// PNAS July
24,2012, vol. 109,no0. 30.
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2. Biomineralization of Biogenic Magnetic Nanoparticles and their Possible Functions in Cells of Prokaryotes and Eukaryotes, /
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EXPRESSION OFuidA REPORTER GENE DRIVEN BY HETEROLOGOUS

REGULATORY SEQUENCES IN TOBACCO CHLOROPLASTS
Klebanovych A.AY? Rudas V.A', Gerasymenko .M, Sheludko Y.\, Klein T3,
Kuchuk M.V}
1 Institute of Cell Biology and Genetic Engineering of the NAS of Ukraine
2 Educational and Scientific Cent
3 DuPont Pimeer AgBiotech, DuPont Experimental Station, Wilmington, Delaware,
USA

One of the relevant trends in biotechnology is establishing of transplastomic
plants, which produce bioactive target proteins. Efficient regulatory sequences for
expression in chloropéh enable high level accumulation of heterologous proteins,
however this may well result in plant resource exhaustion. For this reason, designing
of vectors ensuring the desired level of target gene expression is a promising research
area.

In this study ve compared effectiveness of different pldetived heterologous
regul atory sequences, C 0 n tgtuautonidase ydA)e x p r
gene inNicotiana tabacunchloroplasts. For comparison we selected promoter and
5 TR sequences of the folving genes:psbA Medicago truncatularbcL N.
tabacum Arabidopsisthaliana, Phaseolusvulgaris Zea mays psiN and ndhF A.
thaliang rpl22 Z. mays A set of vectors was constructed. The repanidA gene
was under control of plamterived regulatory spiences and was expressed as a
monocistronic transcript, while the selection marker gea@d was regulated as a
part of endogenoupshbA operon of tobacco chloroplasts. Vector containing no
regulatory sequences gtream of thelidA gene was chosen to benagative control.

As a positive control we UUTR of Natabacenc t or
rbcL gene. Plastid transformation of the leaf explants was carried out via biolistic
gun. Our multiplex PCR system allowed confirmation of the correct geares
integration as well as absence of the wild type chloroplast DNA in transformed lines.
Fluorometric assay of theeporteruidA geneactivity was based on the release of
fluorescent 4methylumbelliferone (MU) from 4-methylumbelliferone b-D-
galactopyranside (MUG as a substrate) lyglucuronidase. Enzyme activity was
calcul ated as mk M MURQUmakg i toaft i p e o taeniar
glucuronidase activity was performed toansplastomic lines dfl.. tabacuneither in

calli, or in regenerateith vitro and greenhouse plants.

We observed considerable differences in enzyme activity among
transplastomic lines, carrying different regulatory sequentesthe lines that
expresseduidA dr i ven by -UPR of nvb ttrencatuld psbA g e n e, b
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glucuronidaseactivity was 88009. 01 N 10377. B3, 9%h &\r
9.89was observed for the line carrying22 elementof Z. mays

In conclusion, investigated pladerived regulatory sequences ensure different
levels of the reporter gene expression in tobatdoroplasts, allowing precise choice
of the target protein accumulation rate in transplastomic plants.
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tetratrcopeptide TPR_2 repeat protein, cation diffusion facilitator family transporter,
protein DUF81, peptidase S1 and S6, chymotrypsin/HapegP2 peptidase, serine
peptidase, MEROPS family S01B, protease Do,PDZ/DHR/GLGF domain protein,
actinlike ATPase,prot@ Mmcl_2268.
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