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Polyunsaturated fatty acids (PUFAs) play important roles as structural components of membrane phospholipids, and
as precursors of the eicosanoids of signaling molecules including prostaglandins, thromboxanes and leukotrienes. The
principal PUFAs are dihomo-g-linolenic acid (n-6 PUFA; A8, A11, A14-20:3), arachidonic acid (n-6 PUFA; A5, A8, All1, A14-
20:4), and eicosapentaenoic acid (n-3 PUFA; A5, A8, All, Al4, A17-20:5). All mammals synthesize eicosanoids which are
involved in the inflammatory response, reproductive function and so on. Therefore, studies on PUFAs are important
in both the medical and pharmaceutical fields. We have studied the fatty acid metabolism in the filamentous fungus,
Mortierella, which produces some C-20 PUFAs (e.g., dihomo-ylinolenic acid, arachidonic acid and eicosapentaenoic acid).
In this study, at the gene level, we investigated desaturase and elongase involved in PUFA metabolism of this strain. We
cloned A9-desaturase b gene from the gene library of this Mortierella strain. The predicted amino acid sequence showed
similarity to those of other A9-desaturases including stearoyl-CoA desaturase from several living organisms including
yeast, rat and so on. This sequence also contained a cytochrome b5-like domain at the C-terminus, being different from
the Mortierella A6-desaturase which has the corresponding domain at the N-terminus. This finding suggests that this
domain in the desaturase would play the role of a unique electron transport system, binding a heme group. We also cloned
a part of the elongase gene from the Mortierella strain for the first time. Further works would lead to the overproduction of
various PUFA through gene manupulation in the Mortierella strain.
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SuperCos 1 cosmid vector % F W TIEHL L 7250 R H
Mortierella Dr J 554 75 —IZHRT 5 KIGE 7 4
770U, (RfEESICL->T) BRiZ/u—Y
{t. L Cvy% A9-Desaturase cDNA a # 70— 7 & L 72 f5f%
ko TR T4 Toru—VvERELE, Avu—-2IC
HLUT, FRo7ue—T7%#HOTUDiED &7 - 72858,
4988 bp N HH B —DODA =T V) =T 4 VST L — L%
Bl (K1), 72, EEEWIC N A GBI AL
DEFHFIZELHE SN, RNAKRY X 7 —¥OIRGRh#HE%E |
FEXEBEEZ5NBFEEYTH 5 CAAT box & TATA
box M L 724K, TATA box X380 &Nk i - 7248,
CAAT box IZFELLOEF] (ATCCAAT) 2BHisa N ¥ ATG
D 359 bp EWHCHAET 2 Z L AL 7=,

monhZEETLOHEINS 7 I 7 BEYIE,
A9-Desaturase a ® (7 v b % Saccharomyces %2 £ D) O
HAGAEMIHIR O Stearoyl-CoA desaturase & i\ MHIEIME %
AL (K2). #6->T. A9-Desaturase b BInT L m$ L 7=,
fhD APk D Stearoyl-CoA desaturase & I3AHEIMEIZK
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YEAST MPTSGTTIELIDDQFPKDDSASSGIVDEVDLTEANILATGLNKKAPRIVNGFGSLMGSKE 60
MOUSE MPAHMLQEISSSYTTTTTI 19
RAT MPAHMLQEISSSYTTTTTITEP 22
DES9b [MATPLPPWFTVPASSTETRRDPLRHEYLPPLF! 56
DES9a MATPLPPEFYVPAT$TETRRDPL] Y LDMKHVY 55
YEAST MVSV'EFDKKGN‘EKKSNLDRLLEKDNQEKE TKIHI SO PWTIANNYHQHLNWL! 120
MOUSE TAPPSGNEREK HLE HPEMKEDIHDIFTYQDIXE - -GPPPKLE Ihe- 76
RAT PSGNLQNGRE! EMEEDIH SYQDIXE - -GPPPKLEYV|J[RNT}{- 79
DES9b SRR TTELQTKTL\YWSIIYYIgA LA 113
DES9a B8 T TEROTKTLIWS I T Y YMATGLGI TAGYHRLWAHRAY 2 112
YEAST ALSGKVP LN’VFLF ] 180
MOUSE VPSCK! LF 135
RAT T IPSSK o 138
DES9b 171
DES9a 170
YEAST 238
MOUSE 195
RAT 198
DES9b 229
DES9a 228
YEAST 296
MOUSE 255
RAT 258
DES9b 289
DES9a 288
YEAST : cEcHnnmm 13 3T ATy 356
MOUSE 2 H R NILVSLGA GEGliHNHHH FP 315
RAT - r 2 R K NILVSLGSV{EHeFI:NYizi:Aln 318
DES9b 349
DES9a 348
YEAST 416
MOUSE 355
RAT 358
DES9b 409
DES9a 408
YEAST 475
DES9b 445
DES9a ) 445
YEAST NVIAADYIAYNY T KESKNSATRMASKRGEIMETGKFF 510

2  A9-Desaturase b & EEMARDOREIFEESR DT I / BEERSI LD bk
DES9b, Mortierella sp. @ A9-Desaturase b
DES9a, Mortierella sp. @ A9-Desaturase a
YEAST, Saccharomyces cerevisiae @ Stearoyl-CoA desaturase
MOUSE, ¥ 7 X Stearoyl-CoA desaturase
RAT, Z v k@ Stearoyl-CoA desaturase



DES9b 336  GTPIADLIJILSFEDFQHACIINDSKQ DAV K YEKMG 393
Cb5M 1 MAELKSFTLADLSQHTTKDSLYLAT P CTGIYT DA ISAEVLIDEAEREA 54
CbSR 1  AEQSDRDVKYYTLEEIQKHZDSKST )L TRRL BN ST EVLREQAEGRA 59
Cb5S 1 MZKVYSYQEVAEHNGPONF| DIAJOeDEIIMDLGEQIRA 52
DES9b 394 GG Ai— BMRVAJVEF AQTREEVPVYGEHSKEE 445
Cb5M 55 SIE - - DV ::!-: SR VGEFKTDS SIZKP SESTRPIPAAESDSG 108
CbsSR 60 -- AR TYIIGELHPDDRSKIANPSETLITTVIZSNSSWW 110
CbsS 53 Sij- - VDIGLEDENLE - Bk GV I GDYDR TSERSVERVS TRENQSKGS 99
3 A9-Desaturase b M7 I / KixtEiE & FHEMERD Cytochrome b5 DEH 7 I / BRERFI D LEEL

DES9, Mortierella sp. @ A9-Desaturase b
Cb5M, Mortierella sp. @ Cytochrome b5
Cb5M, Z v k@ Cytochrome b5

Cb5M, Saccharomyces cerevisiae @ Cytochrome b5
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AF VUL AN LY EARATLHIRIT E S RIEE N T
W72, A A9-Desaturase b D7 I/ EEAIHIZ. FEMDNEN;
T ARFIRLIE R & MHEMEA 2 <. T » b R Saccharomyces
@ Stearoyl-CoA desaturase EMHFMEAR L7222 L2 5,
A9-Desaturase b &7 2L -ACP RV VBB Tld &< 7 VL
CoA #HE L 45 Z L nlEll chrz,

X 512, A9-Desaturase b i%, A9-Desaturase a RlFRFD
Stearoyl-CoA desaturase &[RRI, HILARF L RGTH
3137 v b % Saccharomyces ? Stearoyl-CoA desaturase
ED 1107 I VBIKSHEE RS F720 BVIC XS RAF
Eh Tk, EYwHkD Cytochrome b5 O — & Hdl
PE/RLU7z, 7 v b* Saccharomyces @ Cytochrome b5
& . A9-Desaturase b ® #JL 3K 3 ¥ L KU GEE & 1359 30%
DIRHFEMET B > 7228, NAGEDENAEATIEELH
N3 2 rfiOe ZF T VI E | N ASE B AGA T THIK
BELSREEh T2 (K3), X512, Cytochrome b5
family (ZJ#4 % Nitrate reductase & & HEIMEZEZ R L 7245,
A9-Desaturase b %% Cytochrome b5 ¥k K X 4 » & & A T
52 LA D L. TRIBARIALOPRI M E OB 1{5E
AT - T B REMEAVRIE E 7z, iy T, Hydropathy
7y MENTEAT 5 28R ERLowFho s Yoo ]
AL TR A S Z — Y ORIEE > TH D, FRZ,
Stearoyl-CoA desaturase IZBH U T, /MaffBIZ#SA LT
W3 EEZLLNZHAKEDOEOIHE S K IREI N T
(X14),

% 72, A9-Desaturase b O# (A 11213 5 K¥s GT T 3
KIHAGD WU bp P EIRBA Y b U Y B—DFIET S
Z EHEEE XN /z, A9-Desaturase a ld A9-Desaturase b
ERBRICHE——DD4 Y by afEOMR, 4 taro
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iR, =/ 4L -CoA % 7 ¥ )L -CoA (2% 42§ % Enoyl-CoA
WL E» 5D, W5 E TdH % 3-Oxoacyl-CoA A K%
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SN L, X4 =Y Truau—-—=r27L, DNAY—72
I V% —TA DNA FSI & P L 75 R. KGR 2 & Ofth
I D 3-Oxoacyl-CoA A KEE B (LT & En M EIE %
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REIRL I FB S o6 U TR EIc L > TT v & 4
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oryzae PEIZEA L, o h=EImM{AkEaY tu—1
123 LT PUFA O & DO ZAL # BRGTL 7223, RRIZA:pE
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