gene

an international jourral 7¢o:using on gene
- _cloning and gene structure &nd function

\

Completing this volume Volume 167 Nos. 1 and 2

LCY Biotechnology Holding, Inc.
Ex. 1065
Page 1 of 14




© 1985, Elsevier Science B.V. All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without the prior written permission of the Publisher, Elsevier Science B.V., Copyright and Permissions Department,
P.O. Box 521, 1000 AM Amsterdam, The Netherlands.

No responsibility is assumed by the Publisher for any injury and/or damage to persons or property as a matter of products liability, negligence or otherwise,
or from any use or operation of any methods, products, instructions or ideas contained in the material herein. Because of the rapid advances in the
medical sciences, the Publisher recommends that independent verification of diagnoses and drug dosages should be made.

Although all advertising material is expected to conform to ethical (medical) standards, inclusion in this publication does not constitute a guarantee or
endorsement of the quality or value of such product or of the claims made of it by its manufacturer.

Special regulations for authors. Upon acceptance of an article by the journal, the author(s) will be asked to transfer copyright of the article to the Publisher.
This transfer will ensure the widest possible dissemination of information.

Special regulations for readers in the U.S.A. This journal has been registered with the Copyright Clearance Center, Inc. Consent is given for copying of
articles for personal or internal use, or for the personal use of specific clients. This consent is given on the condition that the copier pays through the
Center the per-copy fee stated in the code on the first page of each article for copying beyond that permitted by Sections 107 or 108 of the U.S. Copyright
Law. The appropriate fee should be forwarded with a copy of the first page of the article to the Copyright Clearance Center, Inc., 222 Rosewood Drive,
Danvers, MA 01923, U.S.A. Tel. (508) 750-8400; Fax (508) 750-4744. If no code appears in an article, the author has not given broad consent to copy and
permission to copy must be obtained directly from the author. The fees indicated on the first page of an article in this issue will apply retroactively to all
articles published in the journal, regardless of the year of publication. This consent does not extend to other kinds of copying, such as for general
distribution, resale, advertising and promotion purposes, or for creating new collective works. Special written permission must be obtained from the
Publisher for such copying.

Advertising Information. Advertising orders and enquiries may be sent to:

International: Elsevier Science, Advertising Department, The Boulevard, Langford Lane, Kidlington, Oxford, OX5 1GB, UK. Tel. (+44) (0) 1865-843565;
Fax (+44) (0) 1865-843952,

USA and Canada: Weston Media Associates, Dan Lipner, P.O. Box 1110, Greens Farms, CT 06436-1110, USA. Tel. (203) 261-2500; Fax {203) 261-0101.
Japan: Elsevier Science Japan, Ms. Noriko Kodama, 20-12 Yushima, 3 chome, Bunkyo-ku, Tokyo 113, Japan. Tel. (+81) 3 3836-0810; Fax { +81) 3 3839-4344.
US mailing notice GENE (ISSN 0378-1119) is published biweekly by Eisevier Science (Molenwerf 1, Postbus 211, 1000 AE Amsterdam, Netherlands). Annual
subscription price in the USA US $ 3924.00 (subject to change), including air speed delivery. Second class postage paid at Jamaica, NY 11431.

USA POSTMASTERS: Send address changes to Gene, Publications Expediting, Inc., 200 Meacham Avenue, Elmont, NY 11003.
Airfreight and mailing in the USA by Publications Expediting.

@ The paper used in this publication meets the requirements of ANSI/NISO 239.48-1992 (Permanence of Paper).

Cited in: Biological Abstracts; Chemical Abstracts; Current Awareness in Biological Sciences (CABS); Current Contents (Life Sciences); Excerpta Medica
(EMBASE); Index Medicus; Pascal M.; Science Citation Index; Reference Update.

LCY Biotechnology Holding, Inc.
Ex. 1065
Page 2 of 14



LCY Biotechnology Holding, Inc.
Ex. 1065
Page 3 of 14



Gene, 167 (1995) 347-352
Elsevier 347

AUTHOR INDEX VOLUME 167 (1995)

Airenne, K.J. and Kulomaa, M.S., Rapid purification of recombinant proteins fused to chicken avidin 167 (1995) 63
Aitken, R., see Catherine Sinclair, M. 167 (1995) 285
Albani, D. and Robert, L.S., Cloning and characterization of a Brassica napus gene encoding a homologue of the B subunit of

a heteromeric CCAAT-binding factor 167 (1995) 209
Altamura, S., see Cabibbo, A. 167 (1995) 41
Amemura, A., see Fujita, M. 167 (1995) 93
Anton, D.L., see Payne, M.S. 167 (1995) 215
Arai, H., see Kawasaki, S. 167 (1995) 87
Arrecubieta, C., Garcia, E. and Lopez, R., Sequence and transcriptional analysis of a DNA region involved in the production

of capsular polysaccharide in Streptococcus pneumoniae type 3 167 (1995) 1
Bakhshi, M.R,, see Janel, N. 167 (1995) 291
Baralle, F.E., see Tisminetzky, S. 167 (1995) 313
Barbé, J., see Jordan, A. 167 (1995) 175
Barbier, G., see Bouyoub, A. 167 (1995) 147
Barek, L., see Janel, N. 167 (1995) 291
Barlati, S., see Tisminetzky, S. 167 (1995) 313
Baud, E., see Schwaab, V. 167 (1995) 25
Bayles, K.W., see Domanski, T.L. 167 (1995) 111
Benitez, E., see Bosch, T.C.G. 167 (1995) 191
Bennett, J., Sun, D. and Karikd, K., Sequence analysis of the 5.34-kb 5 flanking region of the human rhodopsin-encoding gene 167 (1995) 317
Bianchi, G., see Tisminetzky, S. 167 (1995) 313
Bosch, T.C.G., Benitez, E., Gellner, K., Praetzel, G. and Salgado, L.M., Cloning of a ras-related gene from Hydra which responds

to head-specific signals 167 (1995) 191
Bouyoub, A, Barbier, G., Querellou, J. and Forterre, P., A putative SOS repair gene (dinF-like) in a hyperthermophilic archaeon 167 (1995) 147
Brickner, A.G., Gossage, D.L., Dusing, M.R. and Wiginton, D.A., Identification of a murine homolog of the human adenosine

deaminase thymic enhancer 167 (1995) 261

Cabibbo, A., Sporeno, E., Toniatti, C., Altamura, S., Savino, R., Paonessa, G. and Ciliberto, G., Monovalent phage display of

human interleukin (hIL)-6: selection of superbinder variants from a complex molecular repertoire in the hIL-6 D-helix 167 (1995) 41
Caricasole, A., see Ward, A. 167 (1995) 239
Carvajal, E., see McGuire, T.M. ' 167 (1995) 151
Chang, Y.C., Wickes, B.L. and Kwon-Chung, K.J,, Further analysis of the CAP59 locus of Cryptococcus neoformans: structure

defined by forced expression and description of a new ribosomal protein-encoding gene 167 (1995) 179
Chepelinsky, A.B., sce Wang, X.Y. 167 (1995) 321
Chernoff, J., see Creasy, C.L. 167 (1995) 303
Chevallet, M., see Dupuis, A. 167 (1995) 99
Ciliberto, G., see Cabibbo, A. 167 (1995) 41
Cole, G.T., see Pishko, E.J. 167 (1995) 173
Colombi, M., see Tisminetzky, S. 167 (1995) 313
Courtney, M.-A., see Simpson-Haidaris, P.J. 167 (1995) 273
Coyne Jr, M.J. and Goldberg, J.B., Cloning and characterization of the gene (rfc) encoding O-antigen polymerase of

Pseudomonas aeruginosa PAO1 167 (1995) 81
Creasy, C.L. and Chernoff, J., Cloning and characterization of a member of the MST subfamily of Ste20-like kinases 167 (1995) 303
Cundliffe, E., see Thiara, A.S. 167 (1995) 121
Darrouzet, E., see Dupuis, A. 167 (1995) 99
Dashper, S., see Jackson, C.A. ' 167 (1995) 127
Delrot, S., see Montamat, F. 167 (1995) 197
Devescovi, G., see Tisminetzky, S. 167 (1995) 313
Dew-Jager, K., Yu, W.-Q. and Huang, W.M., The recA gene of Borrelia burgdorferi 167 (1995) 137
DiCosimo, R., see Payne, M.S. 167 (1995) 215
Dietel, M., see Holm, P.S. 167 (1995) 221
Domanski, T.L. and Bayles, K.W., Analysis of Staphylococcus aureus genes encoding penicillin-binding protein 4 and an ABC-

. type transporter 167 (1995) 111
Drevet, J.R,, see Schwaab, V. 167 (1995) 25
Driscoll, J., see Rowland, B. 167 (1995) 105

LCY Biotechnology Holding, Inc.
Ex. 1065
Page 4 of 14



348

Duarte, A., see Ward, A.

Dubin, R.A., Kazmi, M.A. and Ostrer, H., Inverted repeats are necessary for circularization of the mouse testis Sry transcript

Dufaure, J.-P., see Schwaab, V.

Dupuis, A., Peinnequin, A., Chevallet, M., Lunardi, J., Darrouzet, E., Pierrard, B., Procaccio, V. and Issartel, J.-P., Identification
of five Rhodobacter capsulatus genes encoding the equivalent of ND subunits of the mitochondrial NADH-ubiquinone
oxidoreductase

Dusing, M.R,, see Brickner, A.G.

Dyer, D.W,, see Giardina, P.C.

Earnest, B.J., see Simpson-Haidaris, P.J.

Faerman, M., Filon, D, Kahila, G., Greenblatt, C.L., Smith, P. and Oppenheim, A., Sex identification of archaeological human
remains based on amplification of the X and Y amelogenin alleles

Feltens, R., see Pfeiffer, T.

Filon, D., see Faerman, M.

Forterre, P., see Bouyoub, A.

Foster, L.-A., see Giardina, P.C.

Frandsen, N., see Guérout-Fleury, A.-M.

Frye, J.G., see Stamm, L.V.

Fujita, M., Hanaura, Y. and Amemura, A., Analysis of the rpoD gene encoding the principal sigma factor of Pseudomonas putida

Garcia, E., see Arrecubieta, C.

Gautvik, K.M., see Mathavan, S.

Gautvik, V.T,, see Mathavan, S.

Gavagan, J.E., see Payne, M.S.

Gellner, K., see Bosch, T.C.G.

Ghyselinck, N., see Schwaab, V.

Giancotti, V., see Manfioletti, G.

Giardina, P.C., Foster, L.-A., Toth, S.I, Roe, B.A. and Dyer, D.W., Identification of alc4, a Bordetella bronchiseptica gene
necessary for alcaligin production

Gibert, 1, see Jordan, A.

Gigliotti, F., see Wright, TW.

Goffeau, A., see McGuire, T.M.

Goldberg, J.B., see Coyne Jr., M.J.

Golightly, E.J., see Thompson, S.A. !

Golin, J., see McGuire, T.M.

Goodwin, G.H., see Manfioletti, G.

Gossage, D.L., see Brickner, A.G.

Greenblatt, C.L., see Faerman, M.

Grenet, J., see Li, H.

Guérout-Fleury, A.-M., Shazand, K., Frandsen, N. and Stragier, P., Antibiotic-resistance cassettes for Bacillus subtilis

Guilfoyle, T.J., see Ulmasov, T.

Guilloton, M., see Montamat, F.

Haas, H., see Marx, F.

Haas, R., see Kahrs, A.F.

Habib, G.M,, see Shi, Z.-Z.

Haidaris, C.G., see Wright, T.W.

Hanaura, Y., see Fujita, M.

Hansen, K.R., Resta, R, Webb, C.F. and Thompson, L.F., Isolation and characterization of the promoter of the human
5'-nucleotidase (CD73)-encoding gene

Hardham, J.M., see Stamm, L.V.

Hartmann, R K., see Pleiffer, T.

Hashimoto-Gotoh, T., Yasojima, K. and Tsujimura, A., Plasmids with a kanamycin-resistance gene for site-directed mutagenesis
using the oligodeoxyribonucleotide-directed dual amber method

Hastie, N.D., see Ward, A.

Heuermann, D., see Kahrs, A.F.

Hill, XK., see Rowland, B.

Holm, P.S., Dietel, M. and Krupp, G., Similar cleavage efficiencies of an oligoribonucleotide substrate and an mdr! mRNA
segment by a hammerhead ribozyme

Horikoshi, M., see Umehara, T.

Huang, W.M.,, see Dew-Jager, K.

Hui, Z., see Simpson-Haidaris, P.J.

167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)

167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)

167 (1995)
167-(1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)

239
245
25

99
261
133

273

327
141
327
147
133
335
339

93

33
33
215
191
25
249

133

75
185
151

81
337
151
249
261
327
341
335
203
197

167
53
233
185
93

307
339
141

333
239

53
105

221
297
137
273

LCY Biotechnology Holding, Inc.
Ex. 1065
Page 5 of 14



LCY Biotechnology Holding, Inc.
Ex. 1065
Page 6 of 14



350

Marx, F., Haas, H, Reind], M., Stoffler, G., Lottspeich, F. and Redl, B., Cloning, structural organization and regulation of
expression of the Penicillium chrysogenum paf gene encoding an abundantly secreted protein with antifungal activity

Masuda, Y., Park, S.M., Ohta, A. and Takagi, M., Cloning and characterization of the POX2 gene in Candida maltosa

Mathavan, S., Gautvik, V.T., Rokkones, E., Olstad, O.K., Kareem, B.N., Maeda, S. and Gautvik, K.M., High-level production
of human parathyroid hormone in Bombyx mori larvae and BmN cells using recombinant baculovirus

Mattei, M.-G., see Schwaab, V.

McGuire, T.M., Carvajal, E., Katzmann, D., Wagner, M., Moye-Rowley, W.S., Goffeau, A. and Golin, J., Analysis of second-
site mutations that suppress the multiple drug resistance phenotype of the yeast PDRI-7 allele

Menzel, R, see Taylor, S.T.

Meyer, D., see Janel, N.

Meyer, T.F., see Kahrs, A.F.

Miller, P., see Rowland, B.

Miyagawa, K., see Ward, A.

Montamat, F., Guilloton, M., Karst, F. and Delrot, S., Isolation and characterization of a cDNA encoding Arabidopsis thaliana
3-hydroxy-3-methylglutaryl-coenzyme A synthase

Moro, L., see Tisminetzky, S.

Moye-Rowley, W.S., see McGuire, T.M.

Muro, A., see Tisminetzky, S.

Neroni, L.A., see Simpson-Haidaris, P.J.

Oberto, A., Longone, P. and Krueger, K.E., Identification of three transcriptional regulatory elements in the rat mitochondrial
benzodiazepine receptor-encoding gene

Odenbreit, S., see Kahrs, A.F.

Ohta, A., see Masuda, Y.

Ohtaka-Maruyama, C., see Wang, X.Y.

Olstad, O.K., see Mathavan, S.

Oono, Y., see Liang, X.

Oppenheim, A., see Faerman, M.

Ostrer, H., see Dubin, R.A.

Pannekoek, H., see van Zonneveld, A.-J.

Paonessa, G., see Cabibbo, A.

Park, S.M., see Masuda, Y.

Payne, M.S., Petrillo, K.L., Gavagan, J.E., Wagner, L.W., DiCosimo, R. and Anton, D.L., High-level production of spinach
glycolate oxidase in the methylotrophic yeast Pichia pastoris: engineering a biocatalyst

Peinnequin, A, see Dupuis, A.

Petrillo, K.L., see Payne, M.S.

Pfeiffer, T., Jorcke, D., Feltens, R. and Hartmann, R K., Direct linkage of str-, S10- and spc-related gene clusters in Thermus
thermophilus HB8, and sequences of ribosomal proteins L4 and S10

Pierrard, B., see Dupuis, A.

Pisano, M.M,, see Wang, X.Y.

Pishko, E.J.,, Kirkland, T.N. and Cole, G.T., Isolation and characterization of two chitinase-encoding genes (cts1, cts2) from
the fungus Coccidioides immitis '

Pooler, J.-A., see Ward, A.

Praetzel, G., see Bosch, T.C.G.

Procaccio, V., see Dupuis, A.

Querellou, J., see Bouyoub, A.

Redl, B, see Marx, F.

Reindl, M., see Marx, F.

Resta, R., see Hansen, K.R.

Reynolds, E.C., see Jackson, C.A.

Riffkin, M.C., Wang, L.-F., Kortt, A.A. and Stewart, D.J., A single amino-acid change between the antigenically different
extracellular serine proteases V2 and B2 from Dichelobacter nodosus

Robert, L.S., see Albani, D.

Rodriguez-Garcia, A., Martin, J.F. and Liras, P., The argG gene of Streptomyces clavuligerus has low homology to unstable
argG from other actinomycetes: effect of amplification on clavulanic acid biosynthesis

Roe, B.A,, see Giardina, P.C.

Rokeach, L.A., see Labbé, J.-C.

Rokkongs, E., see Mathavan, S.

Rowland, B, Hill, K., Miller, P., Driscoll, J. and Taber, H., Structural organization of a Bacillus subtilis operon encoding
menaquinone biosynthetic enzymes

Rustighi, A., see Manfioletti, G.

Ryu, I, see Valinluck, B.

167 (1995)
167 (1995)

167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)

167 (1995)
167 (1995)
167 (1995)

167
157

33
25

151
69
291
53
105
239

197
313
151
313

273

255
53
157
321
33
17
327
245

49
41
157

215
99
215

141
99
321

173
239
191

9

147

167
167
307
127

279
209

133
227

33
105

249
59

LCY Biotechnology Holding, Inc.
Ex. 1065
Page 7 of 14



LCY Biotechnology Holding, Inc.
Ex. 1065
Page 8 of 14



352

Wright, T.W., see Simpson-Haidaris, P.J.

Yamamoto, T., see Umehara, T.
Yanagi, H., see Yoshida, H.

Yasojima, K., see Hashimoto-Gotoh, T.
Yaver, D.S., see Thompson, S.A.

167 (1995)

167 (1995)
167 (1995)
167 (1995)
167 (1995)

Yoshida, H., Yanagi, H. and Yur@ T., Cloning and characterization of the mitochondrial HSP60-encoding gene of

Schizosaccharomyces pombe
Yu, W.-Q., see Dew-Jager, K.
Yura, T., see Yoshida, H.

167 (1995)
167 (1995)
167 (1995)

2y,
333
337
162

137
163

LCY Biotechnology Holding, Inc.
Ex. 1065
Page 9 of 14



This material may be protected by Copyright law (Title 17 U.S. Code)

LCY Biotechnology Holding, Inc.
Ex. 1065
Page 10 of 14



158
EXPERIMENTAL AND DISCUSSION

(a) Cloning and nt sequence of Cm POX2

We screened the genomic library of Cm using the 1.5-kb
BamHI-Sall fragment which contains the 3’ half of Ct
POX4 gene as a hybridization probe (Okazaki et al,
1986). From a positive clone, we identified 2.4-kb and
4.4-kb Dral genomic DNA fragments that had high sim-
ilarity to the Ct POX2 and POX4 genes, respectively.

The complete nt sequence of Cm POX4 gene was
already reported by Hill et al. (1988), so we performed
complete sequencing of the POX?2 gene of Cm (Fig. 1). A
typical TATA consensus sequence, TATAAA, was present
around nt — 120 relative to the ATG start codon. A single
2172-nt ORF was shown and a polypeptide of 84 kDa
(724 aa) was predicted. The POX?2 structural gene had
82% identity on the nt level and 85% identity on the aa
level to its Ct counterpart. The POX4 and POX5 genes
of Ct exhibited 52% and 48% identity on the deduced
amino acid level to the Cm POX2 gene.

(b) Arrangement of POX genes and expression on variol.
carbon sources

In Ct, there were three genes (POX2, POX4 and POX )
encoding acyl-CoA oxidase and they formed a multiger~
family (Okazaki et al.,, 1986; 1987). As shown in Fig. 24
the sequence analysis revealed that the Cm POX2 gen-~
was linked to Cm POX4 gene in a convergent arrange-
ment like those of Ct.

We carried out Northern blot analysis of Cm POX
mRNAs. As shown in Fig. 2B, the POX2 mRNA was
expressed in n-tetradecane-, n-tetradecanol- and oleic
acid-grown cells (lanes 2, 3 and 4), while it was not
expressed in glucose- and glycerol-grown cells (lane 1 anu
5). Similar results were also obtained with POX4 ge.
(data not shown).

(c) Disruption of POX genes

Since Cm has a diploid genome, two alleles of eac'
gene should be disrupted to construct the strain that los*
the function of the gene. A Cm adenine and histidin~

-444 ATCAATAGATAGAGGGAACTACAATTG TTCTATTTC TCTTGGAAGTCGCTTTTTTTAACAGATAGT TGTGCAAACTTTTGTTTTGAAAAGTAGTGCAAAGACGAAAAATTCGCACAAAAATTTCCTAATTGGGCCAAACTTCTA

-300 T AGTCCGGAR' AAATGCACTTATACTTTTTTTTTTTCATCCACAAAGAAAAAAAAAGGCGGGGCAGCTGAAAATGAAAAAAAGCGGGTTTCTATACACAACCGTGGGGATGAAAATT CARGCATCAACAATAGCTAGT

-150 TTAATATTTAAAAATACTGATATCCCCCTTATAAATAACTTTTGATTCAATTTCTTTTCTTCTTICTTCTTTTTTTTTTATT TTTCAAGTCTCCATACTTTTTCTCTTT TTT T TTTATATT TATTTC TTATTTATC TATACTTAACTCACC

-

ATGGCTTTGATTTCAAACTTAAAGGATGAATACGATCATCCAACTAAAACAGACCCAGATACCAACCCARAAATTGTCGCTGATATAATTTCTTCTAAAGAACCACCTCAACCATCTCAAGATGTTGCTGAAGAAAGAAGTCGTACTGAT
1M AL I S NLKDZEYDHZPTI KTUDU®PUDTNZ PI KTIUVADTITISSIKEZPZPO QPS S QDVAZETEHZRST RTTD

151 TGGGACTTGAAAGAAATGCACGAATTCTTGGAAGGTGACGAAGCTAAATCTGAAGAAATTTTAAGATTGTATCAATCCATTGAACGTGATCCAATTTTGCARACTAGACCAGAACAATTCGAC TACACCAAGARCGARGAAAGAGAATC!
S1W D L K EMHETFULETGDEA AIKSEETITLRTLTYUOQQSTIEHRTDTPTITLU QTR RPETZ QFUDYTT KN NTETETRES

301 GTTGCTCTCAGAATCAACCAAATGAGTAAATACTTGGAAACTGAACCTTACGAAAAATTCAGAAGGAGATTACAATTGATGACTGTTAATGATCCATCTTTAGGTATTAGAATG TTGGTCAACATTGGTTTGTTC TTGAACTGTATTAGA
101V A L R I N Q M s K YL ETEU®PYEZ KT FRRIRILOQLMTVNDUZPSILSGTI RMHETLVYVNTIGTLTFTILNTZCTIR

451 GGTAACGGTACCCAAAAACAATACGATTTCTGGGCTAAAACCAAAGAAGCTGGTAAAGTTAAACAACTTTTACGGTTG TTTCGGTATGACGAATTGGG TCACGGTTTCAACGTTGCTGGATGTGAAATCTTTGCTACTTTTGATGAAAR.
151G N ¢ T Q@ K Q Y D F WA KTXEAGI KV KQLULU RTLTFRYDETLSGHGTFNVAGT CZETITFATTFTDE K

601 ACGGATCAATTCATCATTGATACCCCACACATTGGTGCTACTAAATGGTGGATTGGTGGTGCTGCCCACTCTGCTACCCATACCGTTIGTTATGCTAGATTGATTGTCAAAGACATTGACTATGGTGTCAAGACTTTCGTTGTCCCATTG
200T D Q F I I DT PHTIGATI KUWWIOGGAAHRSATHTUVCYARTLTIVI KD DTIDYGVKTT FUVVPL

751 AGAGACTCAACCCATAACTTATTACCAGGTGTTGCCATTGGTGATATTGGTCCAARATTGGGTAGACAAGGGGTTGACAATGGTTGGATC CAATTTACCGAAGTTAGAATCCCAAGATTC TTCATGTTGCAAAGATGGTGTAAAGTTGAC
251 R D §S T H NLL PGVATIGTDTIGZ?PZ KU LGRZQGUVDNSGWTIAOQFTEVRTIUPIZ R.FFHKKILU QRWMWCEIKUVD

901 CGTCAAGGTAATGTCACTTTGCCACCATTGGAACAATTGTCTTACATTTCCCTTT AGAGTTGGTATGGCTACTGATTCCTACAGAATTGGTGCTAGATACACCACCATTGCTTTGAGATATGCTG TTGCCAGAAGACAATTC
3001R Q G NV TLU®PUPILESZ QLSYTISILULESGR RV GMATTDSYH®RTIGARTYTTTIA ATLZRTYA AVATRT RTEGQTF

1051 TCCAAAGGTGATGGACAACCAGAAACTAAATTGATTGATTACACTTTACATCAAAGAAGATTGTTACCTTACTTGGCTCTTACTTACTTGGCCGCTCTTGGTACTGATAAATTAGAACGTCAACACGATCAATTATTGAAGAACTTGGAL
351 K 6 D G QP ETIKULTIDYTULUHSQRRILILUPYULATLTT YULAALGSGTU DI KT LEIRZ QHDI GQLTULIZ KNTLD

1201 AAAGCTTTGGCCACTAACAACAAATTGTTGTTGAAAAACACTATCCAAAGTACTAAATCCATGTTTGTTGACTCTGGTTCATTGAAATC TACTTTGACTTGGTTGGCT TCTGATTTGATCAATGAAGCTAGACAATCTTGTGGTGGTCAC
401K A L A T N N K L L L K NTTI QS TJZ K SHKKF VDSGSULKSTTULTWILASU DTILTINEHA ARTZ QST CSGSGH

1351 GGTTACTCTGCTTACAATGGTTTTGGTAAAACATACGGTGACTGGGCTGTCCAATGTACTTGGGAAGGTGATAACAATG TCTTAGGTATGTC TGCTGGTAAGACTATTATCAAGACTG TTCAACAAGTTTTGAATGGTAAACAATTGAAG
451 ¢ Y S A Y N G F G K T Y G D WAV QCTTWETGTDNNVILGHMSAGE KTTITIZ KTUVQQVLUNSGTE KZ QLK

1501 GATTCCACTTTAGAATTCCTTAACGATGCTCCTGCTTTATCTTCTGCTAAGAAAGCTGTTATTAGAATCAAGAGCCACGTTGATGACACTGACAGAGTCTTGAAAGCTATTGCTGGTTTGATC TCCAAATATGCTAAAGATTTGATTCCA
501D S T L E F L NDAUPALS S AK KAV IRTITZKSHVDDTTUDH RVYVILIEKATIAGTLTISZ KTYA ATZ KD DILTIHF®P

1651 GTTTCCTACCAATCTTGGGACTCCATTGGTCCACAAAGAGTTGTTTTGTCTAAATTCAGATGTCACTACTACTTGTTGGAAACTTTCAATGAAAGATTAAACGACAGAATCAAGGCCAAATCTCCAGCTAGACCACATTTGGAAAACATT
551V s Y Q $ WD S I GPQRV VLS KT FIRTC CHYYLULETTFWNEH RTLNDI RTIIKAIEKSUPARZPIHTILENTI

1801 ATCAAGTTGTACTACGTCACCAACGTTTTGGGTCCATTCATTGATGAATTCTTGAGATTCGGTGTTATTTCTCCAAGTGTGGCTAAATACATTACCACTGAATATCCACAAAAATTATGTGCTGCCATTAGACCATACGTTATTGGTTT .
601 I K L Y Y VTN VLGP F IDETFTILRTPF GV ISP SV AIKYTITTE EYUPAOQZKTILCAATLIRTPYUVIGHIL

1951 ACTGATTCTTTCCAACAACCAGATAACTTCATCAACTCTTTGATTGGTAGATATGATGGTAATGTTTACACCAACTAC TTGACTAATGTCACTAATGTTAACGACCCGACCAATTACAAAGCT CCATACTCTGAAGCTTTAGAAGCTATG
€51 T D S F Q Q P D N F I N S L I GRYDGNVYTNTYTLTNU VTNV VNDUZPTNTYIZ KA AZPYSEA ALEA AWM

2101 TTGAACCGTGCTTCTCT AGAAAGAGAA. TT AAAGAGTAAAGCAGTTGCTGCTAAATTATCTCAATAGTTTTGCTGC TTTTTATCT TTTTTTTTTCTAAAAAATAATCAAAGTGTT TAT TTATTTCATTTTTATCAGTTG TTT
701L N R A S L EERERT FEIKSI KAV AAIKTLS Q *

2221 AGATAAATATATGTTTATATGACTTTAAA

Fig. 1. Nucleotide sequence of the Cm POX?2 gene and deduced aa sequence. A potential TATA box around nt — 120 upstream from the start codon
is underlined. The ORF encodes a 724-aa polypeptide. The sequence data of this gene has appeared in the GenBank/EMBL/DDBJ database under
accession No. D21228. Methods: Construction of a gene library was performed by the previously described procedure (Masuda et al., 1994).
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Fig. 3. Structures of the plasmids used to disrupt the POX genes and predicted restriction maps of the disrupted genes. (A and D) Structures of the
plasmids. ORF of the POX genes are represented by big open arrows. The dotted line indicates pUC119 sequence. Predicted restriction maps of the
POX2 gene disruptants (B and C) and of the POX4 gene disruptants (E and F). Blackend bars represent the region used as probe. The symbols are:
A, C-ADEI gene; M, C-HIS5 gene. Construction of plasmids: A 2.4-kb Dral fragment containing the POX2 gene was inserted into the HinclI site of
pUC119. The resulting plasmid was partially digested with BamHI, and 1.6 kb of C-ADE1 gene (for pPD2A) (Kawai et al, 1991) or the 2.3-kb
fragment of the C-HIS5 gene (for pPD2H) (Hikiji et al., 1989) was inserted into the middle of the ORF of POX2 through a Sall linker (see panel
A). The resulting plasmids were digested with SacI+ PstI and then used for the transformation. A 4.4-kb Dral fragment of the POX4 gene was
inserted into Hincll site of pUC119. From the resulting plasmid, a 0.3-kb BglII-EcoT14I fragment was removed. Then, a 1.6-kb fragment of the C-
ADE] gene (for pPD4A) or a 2.3-kb fragment of the C-HISS5 gene (for pPD4H), was inserted through a Sall linker. The resulting plasmids, pPD4A.
and pPD4H, were digested with Xbal and then used for the transformation. Transformation of Cm was performed by a modified Li-acetate method
(Takagi et al., 1986).

(2) Northern hybridization analysis revealed that the
POX2 mRNA was expressed in n-tetradecane-, n-tetra-
decanol- and oleic-acid-grown cells, while it was not
expressed in glucose- and glycerol-grown cells.

(3) The POX?2 gene was not essential for growth on
such hydrophobic compounds. The POX2 gene product
may regulate the function of the POX4 gene product or
may be involved in assimilation Qf other carbon sources.
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