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Abstract — Multicopy integration vector is a very useful vector system in that they can be integra-
ted into chromosomal DNA in several copies and stably maintained under non-selective conditions.
To develop a multicopy integration vector system in the yeast Yarrowia lipolytica, P-type ribosomal
DNA was cloned from Y. lipolytica. A HindI1I-Bglll fragment of the cloned rDNA and a promoterless
URA3 gene were inserted into pGEM1, generating multicopy integration vectors, pMIYL-1 and
pMIYL-2. The rDNA fragment is for targeted homologous recombination between the vector and
the chromosomal DNA of Y. lipolytica, and the promoterless URA3 gene is a defective selection
marker for inducing multicopy integration. pMIYL-1 and pMIYL-2 have an unique restriction enz-
yme site, Kpnl, and two unique restriction enzyme sites, Kpnl and EcoRl, repectively, which can
be used for targeting of the vectors into the rDNA of Y. lipolytica chromosomal DNA. After transfo-
rmation of the vectors into Y. lipolytica, copy number and stability were analyzed by Southern
hybridization. The vectors were found to be present in less than 5 copies per cell and were

stably maintained during growth in non-selective media.
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vielu} qloh Y lipolytica 5 % plasmid pIMR53&-
David M. Ogrydziak w2588 Eopshr},

HX| Y HHSF

E. coli®) WA 2+ LB(1% Bacto-tryptone, 0.5%
veast extract, 1% NaCl) =+ ampicillin®| 100 pg/m/
A71% LBE xF8-3kgdth Y. lipolytica 2l viA| 2+ YM
(0.3% yeast extract, 0.3% malt extract, 0.5% Bacto-
peptone, 1% glucese), YPDC(1% yeast extract, 1%
Bacto-peptone, 1% glucose, 50 mM citrate buffer,
pH 4), ==+ YLT dropout ¥]=](0.67% YNB without
amino acids, 2.0% glucose, dropout mixture, pH 5.5)
7} AF8-=lgich Dropout mixtures 1/ T adenine
30 mg, uracil 20 mg, L-tryptophan 60 mg, L-threo-
nine 37.5 mg, L-histidine 20 mg, L-lysine 40 mg, L-
tyrosine 20 mg, L-phenylalanine 50 mg, 12]3L L-ty-
rosine 20 mg-2 ¥ 33l glow, 7ol w2bA ura-
cil& H7}sl=] ket V. lipolytica+ 50 mi 2] ¥l x| 7}
@7 500mi AbERlaFel A Alebel X250 rpm)
oo, e 28CE frA3hdch

DNA =% 9 HAENE
A gt a4, T4 DNA ligase 52 Boehringer Man-
nheim, New England Biolabol| A {332, E

Table 1. Characteristics of strains and plasmids used in this study

Strain or plasmid

Relevant characteristic(s)

Reference or source

E. col
IM101 supE thi A(lac-proAB) 29
F' [traD36 proAB* lacl® lacZAM15]
Y. bipolytica
CX161-1B adelA 20
I adelA, xpr2, ura3 D.M. Ogrydziak
Plasmids
pGEM1 E. coli cloning vectror; Amp’ Promega
pIMR53 pBR322 with URA3 of Y. lipolytica D.M. Ogrydziak
pYRD pGEM1 with 7.7 kb Hindlll rDNA fragment of Y. lipolytica this study
pGU3 pGEM1 with promoterless URA3 of Y. lipolytica this study
pGU3-1 pGEM1 with promoterless URA3 of Y. lipolytica this study
pMIYL-1 pGU3 with 3.6 kb Hindlll-Bglll fragment of rDNA this study
pMIYL-2 pGU3-1 with 3.6 kb HindlIl-Bgl/ll fragment of rDNA this study
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e
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Fig. 1. Partial restriction map of the P-type ribosomal
DNA of Y. lipolytica.

(A) restriction map of the P-type rDNA taken from
reference 32, (B) restriction map of the P-type rDNA
which was cloned from Y. lipolytica CX161-1B and in-
serted into pGEM1. Restriction sites: B, Bglll; E, EcoRI;
H, Hindlll; K, Kpul; S, Sall.
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Fig. 2. Construction .of multicopy integration vectors, pMIYL-1 and pMIYL-2.
PMIYL-1 has one unique restriction site, Kpnl, and pMIYL-2 has two unique restriction sites, EcoRI and Kpnl,

in the 175 gene.
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o2 ARRlE= 7S #elstr] #l3te] pMIYL-13
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Fig. 3. Schematic representation of pMIYL site-specific integration into the rDNA of the Y. lipolytica chromosome.
Integration of pMIYL vectors into the chromosome does not disrupt the rDNA of the Y. lipolytica chromosome

but results in longer Hindlll fragments.
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ybridization analysis of Y. lipolytica transformants.
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Chromosomal DNAs from four independently isolated pMIYL-2 transformats (lane 2 to b5) and parental strain,
I, (lane 6) were completely digested with Hindlll (A) and hybridized with the UURA3 gene (B), Lane 1, 2 kb

ladder (BRL).
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