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L TA i EGRO EA A =18 1, ik B ATCC {5 A ATCC PTA-7185 FIfi#
NEHB G EE Yarrowia lipolytica Y2201 ;H1 ATCC f54K 5 & ATCC PTA-7184 HIf# g HE [
B} Yarrowia lipolytica Y2096,
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AEERCE B S 1+ h L BB E Frm=E ik
[0001]  ACHE{EZESR 2004 4F 11 H 4 HEEAZHISEEIf IS B No. 60/624812 I SEAL .

& ARSI
[0002] A BH WD J AL R A, SEEL R M, AR B R B v e REAA T U IS B B
(Yarrowia lipolytica) i LFEAL R, BREW LRk A L — s (—F
w =3 ZAEHNEIGR ) .
[0003] REHTE =
[0004] = mxHIGER (EPA ;I 5,8, 11, 14, 17— Z Tk TG IR ; © -3) 2B T4
IRZ A A P R EE K. AN, A BPA B AR 25 A {8 . 04, C%0 BPA ()
DL 253846 -« (1) M AR WD HIE A G FRERT ) 5 (2) BRAR M ok I s I E AT 5 (3)
B ARG I3 VLDL— JIH [ A0 LDL~ fIH & B AR i HDL- AHE B (Brsh ki e ) /e 5 (4)
Bée AL ML VBORY B IAE T 5 (B) B IMURAEFH 5 (6) BLRAEM sF0 (7) HUMB(ER . (Rt EPA 12
BT BRI BT A = MR R AR Tk R UE B BPA FRE A 0t e 09 « i
Ho RIEFTIE (AN RIS 28 ) AT 0  TT B8 o JEJRE 5tz ME 45 i 28 sl I
T~ PR T DR AE VA B DT R B BB AR TR R D/ i R WRORE N £ e 1
B B m ), BB A B IEAEH (20, 5141 McColl, J. , NutraCos2 (4) :35-40 (2003)
] 2% & ;Sinclair, A., et al.Healthful Lipids;C.C.Akoh and 0.-M. Lai, Eds ;AOCS :
Champaign, IL,2005 ;5 16 % ) . clls B IRAAE B T EPA 7EKS # , WOkS #i 7 Z40E 196
Sy R % (U.S. 6,331,568 ;U. S. 6,624, 195) . #ix/a, EPA W T 5 h et b (& I8
(nutraceuticals)) B2 JLE F5 & AL 755 At S AT S fa REAH G I = S
[0005] S EPA RARAFAE T AR 2R AY () 40 o O E v 7 0 A2 s, P o =3 T R ) 4k
IR AN A DAY A AN 3 N 75 oK il 2oa m R I AL (i R R A4k LR A
EPA) AMERIBRE RIS (M LA SRR 25, S AN Re e 2 iy ), 2 8 T 48
VGRS AR R, BRI W) (BT RA W EGE B ) .
[0006] {1 A Ay FIEAR, AT DA AEY A2 BPA. T8, Sl L im AL P LR B IR R AR e
HIE R IR A A EPA -G IS s LT A i (HEA7AE 4 Mo A5 1 3 Ak 72
W) ARG IR EERG TR0 B A A, F ELEAT A3, DATRTc 40 B P i o 256 1SR FH B0 S 199
) [ K FEIRERE Cyclotella sp. FlNitzschia sp. (U.S. 5, 244, 921) {5 A E A2
BN E A LR BRI (U.S. 5, 246, 841) RE R LR E W (U. S. 5, 246, 842) ;5%
KB G 0T, /N S B R B 85 (U, S. 5, 401, 646) 1, 1E7E 1 2 AR 72 o % &6y
AR it S S I 7 R s s P A PR T AL 3 R E , IR R R T E I B B R
SREET) o MeAh, —26EW) (Unf AR ) ORI R et m] B2 By s 1, A1/ BOHE LA LA
T MR RS 77
[0007]  [AItk, FUvE B 20 75 VAT EPA [IBIAE D AL 7= AR T MR AR T AE ok YR A 7 BT
— G o g, W DA B AR i LR R A R A AR, B O B AR
NB I AEY G o A/ BRI P DA 77 B 42, Tl LSO s 3 R ARAFLE A A=) g
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IR , AT 5 30757 220 PUFAs (BRILFLHETE ) (A 7K F 58 I AS 75 22 1) PUFAs [R427
Wb oKk, EAS A AT IR RR e 2 XK PURAs, JURT B8 A e g . b4k, vl LUE
25 B R A AR B AE T D A2 7=, R a2 2 o B AR AR A 3 D I T R SR A SR U, B
S G/ FEE TR, CLRHANAS T3 ZE A b 2fad 4. TR, 490, m] DA Gk = A
[ ©-35 o-6 JgIERIK LA, BRTFE A5 € PURA (41 EPA) , TIAS 2 2 B2 L& PUFA T
Wk b= o

[0008]  KZHEMAM AT BPA R A6 LIS / A6 IEMHEFIRE (HEEAAETE
KVERE LW B GRUW, JF HH A 1) @i A 12 Mg /e, MR AN
LA ;2.) fFieHh, i@k A 15 RUFIBERIVER, LA #4024 ALA 53.) J8id A6 ZHa g /ER
LA #4024 GLA, AT / 8% ALA 4k STA ;3.) J#id C18/20 4=/ BRIV, GLA ¥4k DGLA,
A1/ B STA #4624 ETA 53.) @ik A5 HMAIEEH/EH, DCLA 464 ARA, M1 / 8 ETA ¥4k
A EPA s 4.) ARG, @ A 17 ZHOFNER VR, ARA #6408 EPA(IE 1) o (B2, 7548/
W), Gn25HR R EEE B A b, LA T& s EPA [RIK) A 9 T4 / A 8 RMFIEE IR 1R, &
e C20PUFAs ) FET 42 (Wallis, J.G. , and Browse, J. Arch. Biochem. Biophys. 365 :
307-316 (1999) ;W000/34439 ;#1 Qi, B. et al.FEBS Letters. 510 :159-165(2002)) . fElt
WAL, W EOCHTIA, 1) d@ik A9 GE{HEE, LA R ALA 43 #5464 EDA FI EtrA 52.) g A8
F M, EDA FI EtrA 43 % %64% 4 DGLA F1 ETA ;1 3. ) DGLA FI ETA s 4544k K EPA.

[0009] PRIk, SCHRHRGE T 2 f i 9 SE B, 18 i B A1 -3/ « —6PUFA AL & i 12
(T EPA) 2 A8 S AU BE (—FhIES whEEEE ) o HAKHL, Dyer, J. M. et
al. (Appl. Eniv. Microbiol. ,59 :224-230(2002)) 4R T 1 ik 22 2 4 W g 17 & 2= o 01 il
(FAD2 F11 FAD3) 4 J& W bk % ;Knutzon et al. (U.S.6, 136, 574) MBEK PN 3 15 — Fh 2=
VROt , 7 RELTPT R P BE b MR (e WL B fR R AN Y P 22 RN, 3 B T O RRER (LA |
Yy — WWRER (GLA) - ALA Fl-+ )\BK VU451 (STA) ;Domergue, F. et al. (Eur. J. Biochem. 269 :
4105-4113(2002) ) £F ML 37 B B BF A0 A F % 35 Phaeodactylum tricornutum £ 5 T
Py Al 2 o g, S 3R T EPA. TEME A P HRGE T AL ) (e. ., Qi Boet al.,
NatureBiotech. 22 :739-745(2004)) .

[oo10]  [KIML, RVE B AT N2 iAW) %58 FIARAE 1 b A6 LRIl / A6 1 fif il
A9 JEHEE / A 8 E B IRAE AR, - H A i — 28 2 28 5 H & PURA 25 M AN e i g
— B IER IR, HIX PR RO AR IR R T A, iR, JF HAE G S A TR AT
Ve, ATAF BERE w Ik A= v 2 1) EPA CBIER TR TR IR 1Y) 10% ) o BEAE, X T IX 28 TREAL 1Y)
18 E AV ) 5 B IE I IR B, A7 AR 825 1) 4 B

[0011] i, Picataggio et al. (WO 2004/101757) ¥ & T & Sk, 45 ) 2 fd g HR G
( LART 23 2R AR 22/ B ) V54 B 128 7= PUFAs W1 EPA IS AE L IESR I  H 0&
T REE O RARBERE & AR S I B, oy AR B m] LR A T W i 2 K4
80% ., REXLLLEYH ©-6 M -3 JRIIRI AL AFAERAREFE (T RIS PUFAs
FRT 18:2 TRIHER (EAVHE N2 18:3 IR ) ) , Picataggio 8 N (_3C) FHAHXS & B 125
R AR5 VEIE I T AE M FR HR ECRE BE R A2 7= T 1. 3% ARA I 1. 9% EPA (|5 R AR BRI EL A1 )
VA St 5 A2 2% i A TR A DUE REAS 7R3 Pl s 2 18 = AE ) b 1EAT EPA B2 55 1 ey b
A=
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[0012]  HIiE NIEIE K A 6 ZHLFIG / A 6 ZEMPERICE A9 LE(HEE / A 8 Z MO FIBRE 12,
5 RS AR B IR 1 25 % DLE IR EPA [ i i BIS EG % BF B AR 16 TRk AR AR vk T 1R
H @ FRAE T I AR TR R B 712, DS — D S X 26 5 i e R ) EPA A2
[

[0013] R HIMLIA

[0014] AR BAFRAL T A FAE =S E Dl i i BPA AR 71 o B R e EE 2 10 BB FG e B
B, B N TV 2 A0 T EPA 427 B R W 5 | 7 IR0 Ig A o R s i .

[0015] [k, A& BHERAIL T T4 7= -k T BRI 4L 2R 7= 1 40, 57 SLHR IR
FERRAD, P S RS, ITRESAE o -3/ 0 -6 IRITRAEY & BB LN R -
[o016] &) Z/b—Fhgmid A6 LU ABEZER 1

[0017] b)) Z/D—Fhgihth Cyg o LEIF BRI FER ;A1

[0018]  ¢) Z/b—Fhgmid A5 LHABEZER 0

[o019]  d) ZE/b—Fhgwtid A 17 LWFIEGIRER

[0020] JHAFTIA ©-3/w -6 JEITIRAEY) G R R EE R o i 2 /b —Fh L PR 3Rk 11
[0021]  TEA R BHI 5 — Pl St 77 S, AR ISRt T H 2487 = ik fum IR i) 4 A 7
e AN, R SR G RERR, P S R RES, TR EAEE 0-3/ -6 fJEIHRAEY
A AR LA R -

[0022] &) ZE/b—Fhgutid A 15 LUUFIEGIEER F1

[0023]  b) F/b—Fhgiid A6 FUIFIRERIIEEA ;1

[0024]  ¢) Z2/b—Fhghd Cg o LEHERHIFEER 5 A1

[0025] d) Z/b—Fhgmtid A5 FMAEEIFEA ;

[0026]  JLHTIA © -3/ -6 JRIT R4 G R AR BE R i 22 b — P BE PR b 3Rk 1)
[0027]  {E— R AR Sl 7y S b, AR BERAE T H T A4 — ik TUR R I A A2 18
0, 0 FE T SCHR ECEE BEAD, P AL SRR S, TR EEGAE -3/ o -6 IR LD &
BRI LU R

[0028] &) Z/b—Fhghd A9 WEAPEEITERA AN

[0029] b)) F/b—Fhgmid A8 FUIFIRFHIFEA ;1

[0030] ¢) Z/b—Fhgmid A5 HABEFER 0

[0031] d) Z/b—Phgaid A 17 FHMAETHRER |

[0032] HAFTIA ©-3/w-6 JEITIRAEY) G R AR EE R o i 2 b — P BE PR 3Rk 11
[0033]  7E 55 —Fi Sl 77 S, AR BRI T M AR 77 Ak O IR 1N S 4 AR 7 s Al
He, LRGSR IGER RERD, Hrp S RS, TR EA S o -3/ o -6 IR EY) & Uk
FRLLTEEA -

[0034] &) ZE/b—Fhgutid A 15 LUIFIEEIEER F1

[0035] b) Z/b—FPgRTD A9 ZEMERIIIEER A

[0036] ¢) Z/b—Fhgmhd A8 JHUABEIZEA F0

[0037]  d) Z#/b—Figtis A5 FHURIBFIIFEA

[0038]  JHLHTIA ©-3/ w6 JRITIRAY) G B AR BE R i 22 /b — P BE PR e 3Rk 1) o
[0039] AR BB Sl 7 RN Z D —FgRs A 12 JURIBE 55 RIE R Ak 3

5




CN 101111601 B OB B 4/145 T

A= 1E BRI EA I —85r . AR BRI A7 1 5 WS R m] CAAZ R 5 Ja 3l 1 i3, A
Hash+HAEE SEQ 1D NOs :173-183 1 389 WL ER ¥4, 3 HpTidfs vl LA 5
w =3/ w -6 JRIHIR AW & IR 2 A o fF A S A

[0040]  7F 55— Fp St /7 S, A BHARAIL 1 AR = A Bk TUm BRI A AR A il ) T v
L FE

[0041] &) FEFEAURIER 1.2.3.4.5.15. 19 8 22 PR — I A =1 3, Hrp A= T A&
AR G ER AR A P s A

[0042]  b) fRIEMIBCEIR (a) HIRCEDN.

[0043]  7EH &S 77 S b, AR BHERAE T B A R B AR P 1 A A AR,
W TR R IR B 2 22 /D 5% IR UGIR - KA 2D 30% W TG IR -

[0044] 7R S 7 b, AR BIER AL T B SR RRL S b L B SR I AR R B
B A LR R IR o

[0045]  FEAS KB 55— st 77 S b, B R TR i, SE P AL S AR BRI B AE Y, 3F L
BUANMEL IS I BEAE ) 0, L F25 DAL= S A 78 2 P RS 2240 .

[0046]  7EAS A B e St 7 2, R4 T 18 ik 424 AR B n] T AR X 1 Ak B 1)
TEEI YR TT 2 R RO GL IR 7712

[0047]  AW{R5E

[0048] DL T 2B 9 44 kR 56 7E 35 B i B 355 5% M) £% 5K 0 (ATCC) , 10801University
Boulevard, Manassas, VA20110-2209, ELA DL R 4 F A58 5 FE5K H

[o049] ‘LWt KL PRk 5 Pk H

[0050]  J5iAi pY89-5 ATCC PTA-6048 2004 4F 6 H 4 H
[0051]  fEJGHE [GEEEF Y2047  ATCC PTA- 2005 4F 10 F 26 H
[0052]  fEJGHF[GEEEF Y2201  ATCC PTA- 2005 4F 10 FJ 26 H
[0053]  fEJGHE [GEEEF Y2096  ATCC PTA- 2005 4F 10 7 26 [

[0054]  Bff I ] iR 1 4 158 B

[0055] & 1 Fx ©-3/ 06 EIHREW S BIER,

[0056] & 2 J& 3 P BE IR PR 2 AL R S

[0057]  [&] 3A @75 Megalign DNASTAR 3R AAS R 2R LB 1K) A 12 KA
A1 BEWHEEE AN RS RN B 3B 424LT pYs7. Y1. AHAS. w4971 [ 5uki K .

[0058] || 4 JE AR 2 PSR LR B AT 5 v e B P IR DR 22 P I E I s =

[0059] [ 5 Hizs T/ A S IR g sy h I 2 AP IR IR (4G EPA) AR & B I —Lefig fig 1R
PGB BE BRI A B

[0060] |16 J2 GC (i &, Whon™ AE IR B4k 73 2896 EPA IRt Jig R [ BRI PR Y2096 (1]
NE TR 1 o

[o061] & 7A #2417 pY5-30 W Bk . & 7B Ui BH T I8 i A AL G A o 1 fR s HR EG B
ATCC#76982 B FE A TEF.GPD.GPM.FBA F1 FBAIN [{AHXT B sh Fig . B 7C i8] 7Bt 414k
YuE B 10 22 Pl g2 T AR K R IS I EC % R YATL . TEF. GPAT 1 FBAIN [IAER & 2 1
TG

[0062]  [&] 8A & LU AR IR HE [G % BE ATCC#76982 1 #kH GPD.GPM.FBA F11 FBAIN [ 5 8/ 1%

6
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MERI B, BT R W R 58 e T B 1. ) 8B RS MEES T S PCR AHNT 2 B 45 5L, Hobo
fift BE B FCFERE ATCCHT6982 B #E ( RPZEIA GPD: : GUS. GPDIN: :GUS. FBA: :GUS m% FBAIN: : GUS
WAL ) A GUS mRNA S 312615 pY5-30 ( B4 TEF: :GUS ZE[R ) Al i HE [ % BF B
PRI mRNA 7KF,

[0063] 9 $& 45 T LU 5k %) 5 Rz B (A) pKUNF12T6E ; (B) pDMW232 ;5 (C) pZP3L37 ;5 (D)
pY37/F15 ;1 (E) pKO2UF2PE,

[o064] & 10 $2 4t T LLF Bk 19 5tk &« (A) pZKUT16 5 (B) pKO2UM25E ;5 (C) pDMW302T16 ;
(D) pDMW303 ;11 (E) pDMW271,

[oo65] & 11 #2447 DL JFURL A 50k B« (A) pZKUGPI5S ;5 (B) pKO2UM26E ; (C) pKUNT?2 ; Al
(D) pZUF17,

[oo66] P& 12 R T 4R Hagn B 2 B i B i 1 (i B

[0067] W& 13 Bon T ZFH4F4IR Uy A8 RABFIRE 2 IR P AN LL Xt SRA 1 B X 77 VEAH MY
+ “Clustal V EEXFEE",

[oo68] & 14 245 T LLF Bk (1) BT kE [ < (A) pDMW237 ; (B) pDMW240 ; (C) % BF 58 18 2 14
pY89-5 ; fil (D) pKUNFmKF2.

[o069] & 15 #2445 T DL JFURL A J5URL B« (A) pDMW277 ; (B) pZF5T-PPC ; (C) pDMW2STF ; Al
(D) pDMW297 .

[oo70] & 16 $2 4 T DL UKL 5Ok B« (A) pZP2C16M899 ; (B) pDMW314 ; (C) pDM325 ; Al
(D) pZKL5598.

[0071] & 17 $245t 1 LT ok () SuRi B (A) pY72[ 8% “pY72. 21oxp. Hyg. Fba. F15” ] ;5 (B)
pY80[ B “pY80. loxp. 2F15” ] 5 (C) pY79[ 8L “pY79. Cre. AHASWA97L”;F1 (D) pY86 [ 5L “pY86.
loxp. Ura3. Hyg. F12” ],

[0072] 18 248t 7 LA Bk i Bk & - (M) pY94[ BE “pY94. loxp. D9EDS. Ura3” ] ; (B)
pYOIM[ 8% “pY91. Dr. DeM( KR ) ” 1 ; (C) pZUF-Mod-1 ; (D) pMDAGAT1-17 ;11 (E) pMGPAT-17,

[0073] & 19 K7~ T SEQ ID NOs :110.111.112.113.114,115.116.117.118.119 F1 120 2.
[ OC &R, Horp B B — AN P 20 5 Ll 78 v i H i —3— B IR o— BRI FEIE (GPAT) AH
Ko

[0074] & 20 K75 T SEQ ID NOs :66.67.68.69.70.71.72 F1 73 Z [Al¥1 % &, H 5 —
A FEHVER S i (LA A5 TR Coe IR IR AE MG (ELO3) AHK

[0075] & 21 4245 T LU ok i 50k &« (A) pZUF6S ; (B) pZUF6S—E3WT ; (C) pZKUGPYE1-N ;
F1 (D) pZKUGPYE2,

[0076]  [&] 22 $245t T LLR Bk i Bk - (A) pZKUGPYEL ; (B) pZUF6FYEL ; (C) pZP217+Ura ;
(D) pY20 ;F11 (E) pLV13,

[0077]  JE ik DA BT 40 13 IR BE 1) 1) 0 B e B 4 [ bt B A A i B 5 3K 6 ) 254 i
T AR5

[00781 DL N F A5 4 37C.F. R §1.821-1.825 K3 %€ ( " Requirements forPatent
Applications Containing Nucleotide Sequences and/or AminoAcid Sequence
Disclosures—the Sequence Rules " ), Jf H, £ & t 5 0 1 5= ALZH 20 (WIPO) #r #E
ST. 25(1998) LA A EPO FI PCT [ )74 R E K (Rulesh. 2and49. 5 (a—bis),and Section208and

7



CN 101111601 B w R B

Annex C of theAdministrative Instructions). F 4% BRI EL IR o4 B0 4T 5 1

RG4S 37C.F. R §1.822 HLE.

[0079]  SEQ ID NOs :1-125.173-183 il 369-389 JE4ulih 2 1 BT 411 Ja B0 - kPRl 5 25 1

(B BE) 1 ORFs,

[0080] F 1
[o081]  FLEEIAIER A P45 AR S
[0082]
i B ¥ EHHA

SEQ ID NO. SEQ ID NO.
sl E A6 AN 1(1374bp) 2 (457AN)
B A6 EMOFNEE, RIE T = L g HE, hTE 3(1374bp) 2(457AA)
R ER G p R IR AT T & itk
S ILBHE A6 LUFIEE “B” 4(1521bp) 5(458A4)
mLIEERE A b AR 6 (1341bp) 7(446A4)
R4 (isochrysis galbana) A 5 Z1EAIEE 8(1329bp) 9(442AA)
B A D ZMOFNEE, SRIE T BRI 4 8, hTE 10(1329bp) 9(442AA)
fiF i BB PGB R R R IR T T & 1 iifh
A A5 EVFE 11(1335bp) 12 (444AA)
B A S ZMFNEE, SKRIFET N, ATERENRER IS 13(1335bp) 12 (444AA)
P B) h RGBT T &M LA
[0083]
WSt A5/ A6 EMFIEF Drde/d5 (V) (GenBank 3 369 370
B 5 AF309556) (1590bp) (444AA)
B A5/ A6 EMAEF (GenBank ZKHEL 5 371 —
BC068224) (1946bp)
B A5/ A6 EHANEESEALH Drd6/d5 (M) 372 373

(1335bp) (444AA)
SBYIKE AT AR 14 (1077bp) 15(358AA)
FR A 1T RYRNEESE, SRIE T R 2K E, A 16 (1077bp) 15(358AA)
TERENGHE QR SRR AT T %0 b
T%IJJ%EZ?@%? Cyg 20@1‘13% 17(957bp) 18 (318AA)
/EI\EEE/‘J C18/20 MM@%&E{E?%M@}Z?@%, ?’JE 19(957bp) 18(318AA)
fE R BB FC R B p R IR AT T & itk
S E TR Cup)n IEIHEE 20(819bp) 21(272AA)
B R C g o REMRBERE IR, SRYE T R A T 22(819bp) 21(272A4)
B, O TERRNRER R B R A AT T R ik
RIS ER FCRERE A 12 2RI 23(1936bp) 24 (419AA)
WERE A2 2 25(1203bp) 26 (400AA)
REREETR A 12 MRS 27 (1434bp) 28 (477AA)
KIS ihE A 12 2Rk 29(1416bp) 30 (471AA)
WA A 12 IR — 31 (466AA)
MG A 12 =M —— 32 (424AA)
Magnaporthe griseaA 12 Z=MIAIEg 33(1656bp) 34 (551AA)
FIRERETRE A 12 R FIRG 35(1446bP) 36 (481AA)
KA A 12 2B 37(1371bp) 38 (456AA)
BNl aE A 12 HMRNE 374 (1403bp) 375 (400AA)
Saccharomyces kluyveri A 12 Z=3 0 — 376 (416AA)
FL B A CEERE A 12 AR 377(1948bp) 378 (415AA)
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HER 2R A 12 AR —— 379(436AA)
VD FG A A FG 2 BE CBST67 A 12 -1 FI il — 380 (416AA)
ERIREE A 15 ARG 39 (1209bp) 40 (402AA)
WIS A 15 2R 41 (1206bp) 42 (401AA)
[0084]

Magnaporthe griseaA 15 Z={fifl1fG 43(1185bp) 44 (394AA)
RS REATS A 15 ARG 45 (1290bp) 46 (429AA)
KA A 15 EH A 47(1212bp) 48 (403AA)
LS A 15 EMAEE 381 (1353bp) 382 (403AA)
Hod S CEERE A 15 A 383 (1248bp) 384 (415AA)
AR LLEERE A 15 AR — 385(433AA)
Saccharomyces kluyveri A 15 Z@F0ES — 386 (419AA)
D A A G RE CBST67 A 15 10N — 387 (435AA)
MRS A 15 =R — 388 (396AA)
BRACHE 4 A 9 WE (i 49 (792bp) 50 (263AA)
R A9 REARERREIR, N 7E AR ER [REE L R R 51(792bp) 50 (263A4)
ST T B AL
AAMARH A8 EBAEFEHA (JEThEEM: ;GenBank 52(1275bp) 53 (419AA)
RS AAD45877)

AR A8 EMANEGE (FEDREME sWallis et al. 54 (422AA)
[Archives of Biochem. Biophys. , 365 :307-316
(1999) ] ;W000/34439) —

B A8 EMIFNEGILIA, A 7ERRAGER FC iR 55
TR AT T H T4k (D8S-1) (1270bp) —

B A8 EMIFNEGELA, e AR NG ER G B 56
TR AT T H T4k (D8S-3) (1269bp) —
AR A8 R FIEEFIEA (Egb) 57 (1271bp) 58 (421AA)
AR A 8 EYBAEEEEIA (Egl2) 59 (1271bp) 60 (421AA)
B A8 EMIFNEEILIA, Ay 7E MR NG HR FC I RE 61(1272bp) 62 (422AA)
FOEAT T %6 T4k (DSSF)

M F R C o1 LEAH 63 (2628bp) 64 (267AA)
B Cog )1 REMP RIS R, SRUE THE R B, A TE 65 (804bp) 64 (267AA)
FFNE B FG I B SRR AT T % itk
LR C) s IEIH S (ELO3) 66 (828bp) 67 (275AA)
LAk A5 ELO3—0 4> ¢cDNA 747 68 (607bp) —
= LB REE ELO3—3” J7 41, Il A P3R5 69 (1, 042bp) —

[0085]

s REE ELO3—5" J741, Il id B R4 P % 3k 70(2, 223bp)

& —

1L 1% ELO3—cDNA S Y 71(3, 557bp) —

s RS ELOS—H & F 72 (542bp) —
SRS ELOS—RL N 4 S 7Y 73(4, 099bp) —

i R ERTREEE C g FE A RE DA 74(915bp) 75(304A4)
R 2 RE AT B IE DT PR AL/ B (GenBank 76 (353A4)
RELS FAL04510) —

FFNE R ECRERE C ) 2 (B RE IR 77(978bp) 78 (325AA)
FRERELEE FENL 2 A (GenBank 3REX 5 79 (337AA)
CAD70918) —

e LI 70 v T PR e IS S Il (LPAATL) 80(945bp) 81(314AA)
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e LU R 7B W LB T PR e S 5 AS il (LPAAT2) 82(927bp) 83(308AA)
fiFE i B R B i W MR PR e S 46 A2 B (LPAAT L) 84 (1549bp) 85 (282AA)
i A B FRG T B v 1Ll M TR T i e 75 I 86 (1495bp)

(LPAAT2) —f1 & FE PR L R A0 7 B —

i A BIS FG e B I I PR e A #6 P2  (LPAAT2) 87(672bp) 88(223A4)
fF G BN EC B RE NG « IS H v e S e A g 89(2326bp) 90 (648AA)
(PDAT)

ff 5 B I B RS —CoA « [l — B 91 (1632bp) 92 (543AA)
(ARE2)

75 T AT AT 28 IR IE —CoA = 1 BRI v ifiL A s I HE i 93(282AA)
WA RSB (LPCAT) —

FF N B PGB — BRI H v B 2 45 5 B (DGAT1) 94 (1578bp) 95 (526AA)
RS O H B E B (DGATD) 96 (1578bp) 97 (525AA)
KRG HE R RS H VB FE g (DGATL) — 98 (533A4)
TRRAT PH-1 B H B 5 B 99 (499AA)
(DGAT1) —

Magnaporthe grisea —FIEH yMMtIE LG 100 (503AA)
(DGAT1) —

[0086]

F i R H B SR (DGATD) —— 101 (458AA)
FF G I LGB B — e H B L 42 5 B (DGAT2) 102(2119bp) 103(514AA)
104 (1380bp) 105 (459
106 (1068bp) AA)
107 (355AA)
e LA — e H B A2 B (DGAT2) 108(996bp) 109 (331A4)
LA L H -3 RERR IR L A2l (GPAT) 110(2151bp) 111(716AA)
e LA 8 GPAT—3 43 cDNA J7%] 112(1212bp) —
L 8 GPAT— 7 1050bp £ +2886bp 113(3935bp)
[X ) R AH A B —
L EE GPAT—3” cDNA J741, il i 55 R 4] 114 (965bp)
AR —
m L& GPAT—5" 374, it FE K 4 0 3k 115(1908bp)
& —
LA GPAT— 74, B SR 4 P % 116 (966bp)
K1 -
& LA GPAT—P & 1 #1 117(275bp) —
= LR GPAT—P) & 1 82 118(255bp) —
& LA GPAT— & 1 #3 119 (83bp) —
& LA GPAT—N & 1 84 120 (99bp)
AR I PRI B 2 H velt R B ol I 75 il 121(2133bp)
(CPTL) —B & R R A B —
FF NGBS G B I H vl RE B i I s 5 Bl 122(1185bp) 123(394AA)
(CPT1)
WL Y W T B UL A 1 0 I e e MR IS B (TISCD) 124 (1434bp) 125 (477AA)
fE N BB FC BB H i BE -3 B S B§ /5 3+ (GPD) 173
(971bp) —
FE N ER G B H i -3 R AR + W& T E3h 174
¥ (GPDIN) (1174bp) —

10
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FE G BB EC I BER IR H v AR A B S 3+ (GPM) 175
(878bp)
[0087]
it i IS PG B S - RIS 4E B 15 30 7 (FBA) 176
(1001bp)
fif N HIS P B SR — PRI A RS + W& T3 3l 177
+ (FBAIN) (973bp)
fF G I LGB S — PRI ZE G + BT & 178
F A #1¥ (FBAINm) (924bp)
i I BE FC BB H i —3- PRI S B ) 5 T 179
(GPAT) (1130bp)
fENEER KB iz SR A Ja 37 (YATL) 180
(778bp)
NG BR FCEERERH PR AL A+ EF -« J33h ¥ 181
(TEF) (436bp)
AR HE I B % & GPM: - FBA P& T8 3h 1 182
(GPM: : FBAIN) (1020bp)
R AR HE I B & GPM: :GPD & T Ja3h 1 183
(GPM: :GPDIN) (1052bp)
fENEER KB R s 2R A S 31 (EXPL) 389
(1000bp)
[0088]  SEQ ID NOs :126-172 F 390-395 25 2 g H (1) Fki .
[0089] %% 2
[0090]  JSOkKL ¥4 5 (MR TS
[0091]
JFkE AL D B P SEQ 1D NO
pY5-30 A 126 (8, 953bp)
pKUNF12T6E  |9A 128 (12, 649bp)
pDMW232 9B 129(10, 945bp)
pZP3L37 9C 130(12, 690bp)
pY37/F15 9D 131(8, 194bp)
pKO2UF2PE 9E 132(10, 838bp)
[0092]
pZKUT16 10A 133(5, 833bp)
pKO2UM25E 10B 134 (12, 663bp)
pDMW302T 16 10C 135(14, 864bp)
pDMW303 10D 136 (15, 996bp)
pDMW271 10E 137(13, 034bp)
pZKUGPT5S 11A 138(6, 912bp)
pZKUGPELS — 139(6, 540bp)
pKO2UM26E 11B 140(13, 321bp)
pZKUM — 141 (4, 313bp)
pKUNT2 11C 142 (6, 457bp)
pZUF17 11D 143(8, 165bp)
pDMW237 14A 144 (7, 879bp)
pY54PC — 145 (8, 502bp)
pKUNFm kF2 14D 146 (7, 145bp)
pZF5T-PPC 15B 147 (5, 553bp)

11
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pDMW297 15D 148 (10, 448hp)
pZP2C16M899  |16A 149 (15, 543bp)
pDMW314 16B 150 (13, 295hp)
pDMW325 16C 151 (15, 559bp)
pZKSL5598 16D 152 (16, 325hp)
PY72 17A 390 (10, 189bp)
pY80 178 391 (12, 558bp)
pY79 17C 392 (8, 982hp)
pY86 17D 393 (10, 424bp)
pY94 18A 394 (10, 485bp)
PY9IM 188 395 (8, 423hp)
PMLPAT-17 — 153(8, 015bp)
PMLPAT-Tnt | — 154(8, 411bp)
pZUF-MOD-1  |18C 155(7, 323bp)
PMDGATI-17  |18D 156 (8, 666bp)
PMDGAT2-17 | — 157 (8, 084bp)
[0093]
PMGPAT-17 18E 158(9, 239bp)
pZF5T-PPC-E3  [— 159 (5, 031bp)
pZUF6S 21A 160(8, 462bp)
pZUF6S-E3WT 218 161 (11, 046hp)
pZKUGPYEL-N  [21C 162 (6, 561bp)
pZKUGPYE2 21D 163 (6, 498bp)
pZUF6TYE2 — 164 (10, 195bp)
pZKUGPYE1 224 165 (6, 561bp)
pZUFGFYE1 22B 166 (10, 809bp)
pYCPT1-17 — 167(8, 273bp)
pZP217+Ura  |22C 168(7, 822bp)
pYCPT1-7P217 |- 169 (7, 930bp)
pTEF: : ISC1 170 (8, 179bp)
pY20 22D 171 (8, 196bp)
pLV13 29E 172 (5, 105bp)

[0094]  SEQ ID NO :368 AH N T 75 HIE [G R RER DA 2 18 1R 25 BRI 35 1~ DL AL I R e R
AP

[0095]  SEQ ID NOs :184-197 73 il AHMN. T H T4 MG e la HE G BF 35 2 7 X 5149 YL211,
YL212, YL376, YL377, YL203, YL204, GPAT-5-1, GPAT-5-2, ODMW314, YL341, ODMW320,
ODMW341, 27203-F F1 27203-R.

[0096]  SEQ ID NOs :198-201 4351l & FH T~ SZ I 43 M7 I B A% 17 % YL-URA-16F, YL-URA-7SR,
GUS-7T67F Il GUS-891R.

[0097]  SEQ ID NOs :202-217 AHMY. T~ 8 X A% 1R, He— TG ERTEHE G A 9 LM 1K)
SRR B FARAL SRS X (RO 43 Hi2 IL3-1A, IL3-1B, 1L3-2A, I1L3-2B, I1L3-3A, IL3-3B,
IL3-4A, IL3-4B, IL3-5A, IL3-5B, IL3-6A, IL3-6B, IL3-7A, IL3-7B, IL3-8A Fll IL3-8B) ,
[0098]  SEQ ID NOs :218-221 43 AIAHN. T H TIEE ST ILAL I A 9 SEfhEEIE R & Rl
TP HE4T PCR #3815 IL3-1F, IL3-4R, IL3-5F F IL3-8R,

[0099]  SEQ ID NO :222 ZHER T pT9 (1-4) (K] 417bp Neol/Pstl FrEE, SEQID NO :223 &
iR T pT9 (5-8) ] 377bp Pstl/Notl FEX.

[0100]  SEQ ID NOs :224-249 #HN. T 13X SEAZ IR , H— Al B FE AT 4R e A 8 LB AT
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SRR B TARAR I SRS X ( BRI Z3 Hi 2 D8-1A, D8-1B, D8-2A, D8-2B, D8-3A, D8-3B, D8—4A,
D8-4B, D8-5A, D8-5B, D8-6A, D8—6B, D8-7A, D8-7B, D8-8A, D8-8B, D8-9A, D8-9B, D8-10A,
D8-10B, D8-11A, D8-11B, D8-12A, D8-12B, D8-13A 11 D8-13B) .

[0101]  SEQ ID NOs :250-257 73 HlAHN T H TAEZ WS UL A 8 F RS R 1K) 5 il
AR A HEAT PCR 4734 (1154 D8-1F, D8-3R, D8-4F, D8-6R, DS—7F, D8-9R, D8—10F FI1 D8-13R.
[0102]  SEQ ID NO :258 J&#fiih T pT8 (1-3) f 309bp Nco/BgIIT B ;SEQID NO :259 J&
AR T pT8(4-6) [ 321bp BgIII/Xhol Jy Bk ;SEQ IDNO :260 SZHik T pT8(7-9) [f] 264bp
Xhol/Sacl FyBf ;SEQ ID NO :261 &3k T pT8 (10-13) 1] 369bp Sacl/Notl } Bk,

[0103]  SEQ ID NOs :262 Fl 263 73 HilAHN. T-7F pDMW255 H1 -4 i D8S—2 [y it 4 A8 FH 5 |
) ODMW390 F11 ODMW391 ,

[0104]  SEQ ID NOs :264 I 265 &S jafd] 15 IR K %4 D8S—1: : XPR I D8S—2: : XPR %
Al

[0105] SEQ ID NOs :266 1 267 #H 5. T D8S-3 ) & i i 2 b 45 I (9 51 4 ODMW392 F1I
ODMW393,

[0106] SEQ ID NOs :268 i1 269 43 WIAHN T-F T-9 W4T 40HR . A 8 LM FIEGRT 5|4 Egh—1
Fl Eg3-3.

[0107]  SEQ ID NOs :270-273 #H N T F T X6F A8 2 1 F i o, % 12847 90 7 149 51 4 77,
M13-28Rev, Eg3-2 Fll Eg5—2.

[0108]  SEQ ID NO :274 AHMN T H T4 1 D8S-3 1514 0DMW404,

[0109]  SEQ ID NO :275 f24 3 D8S-3 ] 1272bp W& EM,

[0110]  SEQ ID NOs :276 Fl 277 3 HIAHRN. T H 175 ve 1) D8S—3 5k PR r 7 373 (17 B i) i
B SRS 14 YL521 FT YL522.,

[0111]  SEQ ID NOs :278-291 43 7l A4H M T FH T & mi i85 7% e B o, BL7™ A2 DSSF [ 5| 4
YL525, YL526, YL527, YL528, YL529, YL530, YL531, YL532, YL533, YL534, YL535, YL536, YL537
F1 YL538.

[0112]  SEQ ID NO :292 J&5¢745 AHAS JL[E, HifL & WA9TL 5845 ,

[0113]  SEQ ID NOs :293-295 43 %I AHR T-BD-Clontech Creator Smart® cDNA 3R]
B0 SMART TV ZEAZ 178, CDSITI/3’ PCR 5|#F1 5° —PCR 5|4,

[0114]  SEQ ID NO :296 AHRMFH F & (g H8F cDNA SCEEJI P ML3 IE [ 514

[0115]  SEQ ID NOs :297-300 F 302-303 4 WIAHRN T T v &5 (L s LPAAT20RE [K]
24 MLPAT-F, MLPAT-R, LPAT-Re—-5-1, LPAT-Re—5-2, LPAT-Re—3-1 il LPAT-Re—3-2,

[0116]  SEQ ID NOs :301 F 304 43 A AHMN T fift Bg BE FC 2 RE LPAATIORF ] 5° (1129bp) FH
37 (938bp) X,

[0117]  SEQ ID NOs :305 Fl 306 43 7l A#H . T F T 37 pZUF-MOD-1 “Xf F&” LRI 1) 51 4
pzuf-modl F pzuf-mod2.,

[o118]  SEQ ID NOs :307 F1 308 43 7l AH N T+ H T+ o B /&7 W 4% £ % DGATLORF ] 5| ¥)
MACAT-F1 il MACAT-R.

[0119]  SEQ ID NOs :309 1310 43 AAHMN T H T 5o 6 i1 1L 4% #2.4% DGAT20RF [1]5] 4 MDGAT-F
F1 MDGAT-R1 .
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[0120]  SEQ ID NOs :311 Fl 312 Z3 il AHRMN T~ H T+ 3 PCR H7, DAH 38 &y L4 U 5% GPAT (1)
24 MGPAT-N1 1 MGPAT-NR5.,

[0121]  SEQ ID NOs :313-315 73 AAH M. T H -4 5 v (L 4k #0185 GPAT 1 37 K i i) 5149
MGPAT-5N1, MGPAT-5N2 il MGPAT-5N3,

[0122]  SEQ ID NOs :316 Fl1 317 #HMN. T FH TR K AL # (genome-walking) H (1)K H
ClonTech ff] Universal GenomeWalker™zR#H| &1 Genome Walker #5535+

[0123]  SEQ ID NOs :318-321 73 HlAHN. T H TREKFAUEE 1) PCR 514 : :MGPAT-5-14A,
Adaptor—1(AP1) , MGPAT-3N1 Fll Nested AdaptorPrimer2 (AP2) .

[0124]  SEQ ID NOs :322 F1323 4r 5l A#H N T A T 9 38 &5 (L 4% 18 25 GPAT 1) 51 9
mgpat—cdna—5 Fll mgpat—cdna-R.

[0125]  SEQ ID NOs :324 F1325 43 HAHMN T-H T KA S8
3 KX 5|4 MA Elong3’ 1 FIMA elong3’ 2,

[0126]  SEQ ID NOs :326 F1 327 43 HAHMN T-H TR A S8
5 KimXHI5|4) MA Elongd’ 1 FIMA elongd’ 2,

[0127]  SEQ ID NOs :328 Fl 329 73 HilAHN T H T M sy Ll # f 4 cDNA § 14 52 % ELO3 15
M) MA ELONG5' Ncol3 I MA ELONG3' NotIl,

[0128]  SEQ ID NOs :330 Fl 331 73 HilAHN T H T4 MG g A HE [GIEEF YE2 (4w b5 DX 11514
YL597 il YL598,

[0129]  SEQ ID NOs :332-335 73 A AHMN. T H 9 M4 fi# 5 HE (G BF YEL 1 2 05 X 1K 51 4
YL567, YL568, YL569 Fll YL570.,

[0130]  SEQ ID NOs :336 Al 337 73 AAHN. T H T v FE AR NRHR [GEE BE YEL IR i 2 A
SIS 4 YL5T1 H1 YL572.,

[0131]  SEQ ID NOs :338 1 339 43yl #4H M. T I T va B i i HE FC 1% B CPTLORF 1 5| 4
CPT1-5" —Ncol H1 CPT1-3" —NotI,

[0132]  SEQ ID NOs :340 F11 341 43 SAH R T F T 57 [ MLy ¥ % £ TSCLORF (95 142) 1sc1F F
IsclR,

[0133]  SEQ 1D NOs :342 Fl 343 43 B AH K - F T oo [ N 0 4 i 5 PCL1ORF (1954 Pc 1 1F il
Pcl1R,

[0134]  SEQ ID NOs :344-347 73 Al AHN. 1 F T8 B HE PGP BE DGAT2 HE BRI A48 8 IR ) 5 |
) P95, P96, P97 Il P98,

[0135]  SEQ ID NOs :348-350 73 il AH N T F T+ e A U 1 i i HIS L% Bk DGAT2 ZE A () 41
EREASHIG|Y) PLLG, PL16 FIPL12,

[0136]  SEQ ID NOs :351-354 43 HiIAH N T F T A& Ig HB FG TR RE PDAT 22 R ) B8 8 B IR 1K1 5 | 4
P39, P41, P40 F1 P42,

[0137]  SEQ ID NOs :355-358 73 Bl AH N T F T+ it e Al O (1) i i HE LG 5k PDAT 5 AT T4 5
A 1514 P51, P52, P37 F P38,

[0138] SEQ ID NOs :359 Al 360 4 il & F 170 5 fift Mg HB G M BF DGAT1 % 52 4 P201 Al
P203 (1 fa1 3514 o

[0139]  SEQ ID NOs :361-365 73 AIAHMN. T-H T T In & 1519 P214, P215, P216, P217

» LLI3 8 vy (L A %5 BLO3 (1Y
7

» LLI3 8 vy (L A %5 BLO3 (1Y
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HUP219, BTk 3 v & FH T A P HIS EGI BE A #E 72 1) DGAT 1 J R IR HE 22 A

SEQ ID NOs :366 1 367 73 Jll #H Y. T H T 0 6 AU 0 At g HIS G BE DGATL ZE R
HEREE 51 P226 F1 P227,

SEQ ID NOs :396-401 43 HIAHN. T H TG B 542 (1) g g HE [ BE AHAS FEEI ) 5 14)
410,411,412,413,414 f1 415, FriR RRAZFE R AL & WAQTL RAZ,

SEQ 1D NOs :402 A1 403 7} HUAHS. T H T4 8605 Aco3” £1E T NotI/Pacl Jy
B 514 YL325 11 YL326.,

[0140]

[0141]

[0142]

[0143]  SEQ ID NO :404 AN TAELE T EE A 15 F1 A 12 FHFIEG P ) HisBox1 L%,
[0144]  SEQ ID NO :405 #HN T2 B BAG A 15 J VR0 1 15 2L 1 2% A 11934 7, 1 SEQ 1D

NO :406 FHRY. TR B EA A 12 FUUNIEES M E R & 2R

[0145]  SEQ ID NO :407 AHM T Hi Cre BAHEE NI LoxP ELHAT &S .
[0146]  SEQ ID NOs :408 Fl1 409 43 5l AH N T A T 45 UKz pY80 1 & il of F2 A o 1

GPD: :Fml: :XPR2 5|4 436 fil 437,

[0147]

SEQ ID NOs :410-

477,478 1 476,

A13 73 HIAHN T T I XUIRE A5/ A 6 KWAIREIN 514 475,

[0148]  SEQ ID NOs :414 Fl1 127 43 HIAHN T-H T i @ fi5 48, WBURL pY9IM 2 37 Tk
pYI1V [1]514 505 H1 506

[0149]  REHFIA

[0150]  ZESLASCHI ARSI FIBTA R B ER AT SCEIE A S . XA HE

T HAF AR AR AR LA LR R SR H R

[0151] 26 [E %) H13E No. 10/840478 (2004 4E 5 H 6 HEEAT ),

[0152] &% H)HiE No. 10/840579 (2004 4 5 H 6 HEEAT ),

[0153] &%) Hii No. 10/840325 (2004 4 5 H 6 HEEAT)

[0154]  ZE[H &H) H1i No. 10/869630 (2004 4F 6 J1 16 HHZAT ),

[0155] £ [E & HiE No. 10/882760 (2004 4 7 H 1 HEEAT),

[0156] 25 [E & F HiE No. 10/985109 (2004 4F 11 H 10 HIEAZ ),

[0157]  2& [ %) B No. 10/987548 (2004 4F 11 H 12 HEAT)

[0158] 2 [ %) Hi No. 60/624812 (2004 4F 11 H 4 HEEAT ),

[0159] 2 [E %) Hi No. 11/024545 Fil No. 11/024544 (2004 4F 12 H 29 HEEAT ),
[0160] 2 [ %&F) Hi No. 60/689031 (2005 4F 6 H 9 HEEAT ),

[o161] 25 [ & HiE No. 11/183664 (2005 4F 7 H 18 HEEAT ),

[0162] 2 [ % H1iE No. 11/185301 (2005 4F 7 H 20 HEEAT ),

[0163] 25 [E%&F HiE No. 11/190750 (2005 4F 7 H 27 HEEAT ),

[0164] 25 [E & H1iE No. 11/225354 (2005 4F 9 H 13 HEEAT ),

[0165] 3% [ %&F) H1i& No. 10/253, 882 (2005 4F 10 H 19 HIEAT ) Al

[0166] 25 [E & H HHiE No. 11/254, 173 (2005 4F 10 J 19 HIEAZ ) .

[0167]  ARVRAK B, FiG ASLHE T BERE AL KT 26% Tk TR (EPA, 20 :5, @ -3) ]

AR HR FRERR RO TE PR 2 E 2 AMERR TR (PUFA) BRLR 2l 5 AP ANFE
Dhaett -3/ o -6 Rl EY G g teh BERE — DM sl . B — Mg it B
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A6 FHIRNEE . Cogm B M. AD RIFIRELL S A7 RFIRED A 15 LRI RIS 2 16 25
A IR BE LT mKCP AL R A, Hodr ik EPA WA 45 GLA 5 —Miste s By
A9 SEMRE. A8 ZLHUFIEE. A5 RIEAEELL K A 17 LIRS A 15 R AEEHEMEA,
M A3 73 BE S A 7= AN S AT GLA FE EPA JH1 o PRI, AR P ZRAIERH T 0T LIS it Jig B EG 1 B
AT TREAL, A3 BEUS ML A= EPA e HoAir M. B sRAR A 77 v

[o168] AR B HA 2P & o I8 A ST AT HEIA ¥ 77 V28 4% 1 PURAs , s AT A= m] 4 F A
WA W BRN TR, R R R LIC 7, P 1 Mk N W ) ) A 2 O TR BRR T E IR AN
Ko 5340, AT LG40 PUFAs ( BUHATAEY) ) 8 N A IR I, BUBCHI I A& @, LA
ELEIE A BT, 2R Re B 2 B T T BE IR B4 T . BT PUFAs 5 N2 LIEL 77 5 B R 4b
R AR A, FF LT DLRAE DL SR BB R S 7). AR Ik A H T 2590 %
Mg (NBSER ) o fEIRXFIA G R, PURAs T8 5 2 IR, Ak, v CUE o 598 s Dh b e
IR A2 49 a0, B B A (i iz, WL SRR ) « B P BH A Py sl =3 (49
1, VR Ay B JHR B B ) o

[0169] 25 A Ekzhi%h 7818 i S5 20 77 v 45 7= ¥ PUFAs, m] LAAS B 7K 7385 I 1948 I 1) PUFAS,
CLECEATRIARCE ™ . dn, H EPA VaYT , A BERE 7™ A 7K ¥ 3G k) EPA, 1iy Hi& R 4 EPA
(R E 4, 2k — e CEIRTAIR R . A =5 R ) o B8R AL, AT RE T 4]
4% PUFAs, BN N PURAs [RAS [R] 504, LU P; 428 i 23w RO AL R AL, DA(EAE
AR RGP AR K ()% & ) PUFAS

[0170]  FEICESCHE 7 S, ik A S0 I 77245 1) PUFAs BRILAT Y mT LA 6
K= FRFE R k) R R AR R ) BRI e T Il T A D 1-2 % E I
4y -3 F / B o —-6PUFAs.

[0171] & X

[0172]  {EARULEHH P, MH T 2 FMARENGE . $24t 7R & o

[0173] " WiEAE " 4554 ORF,

[0174] " SRABEHESN " 4655 K PCR.

[0175] " SRR MLAIEEFRYIRGR 0 " 455k ATCC,

[0176] " ZAHLFIRIIER " 465 4 PUFA(S) o

[0177]  “ B H ML L /G 455 &3 DAG AT 8% DGAT.,

[0178]  “Rf M : RS HIMBRR AL N 445 24 PDAT.

[0179]  “Hil —3- BEIRELIE R ” 475 0 GPAT,

[0180]  “WAFIMEBENGERBEIL L0 405 4 LPAAT,

[0181]  “PE3E —CoA :1— WEIRWS M B IR R IR BRI L R 455 4 “LPCAT”,

[0182]  “PE3E —CoA :[Flf - BEILH N 465 A ARE2.

[0183]  “EREEHIH” 465 4 DAG.

[0184] “—=WIEH " 455 4 TAGs.

[0185]  “Hififf A” 45 Ky Cohs

[o186]  “HIRMEALGR” 455 A PC.

[0187] ARIE“H P (Fusarium moniliforme) ” 5 “Fusariumverticillioides”[d] X,
[o188]  AIE“Er i Afe LT iE T ASEAEN &Y. BN EREREEART, B~
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RO/ TRl T I8 N R R

[0189]  ARIE“THREME 57 2T B4 nT BB o f JE 1) 7 1 £ i A AT o 2 1 B
BAy s LT R Ik AL (S SR R g e s AL o ThRe Ik B T LU RS W )
T ELARVIORH B, SERT DU 4 2R 32 VB2 RS R kT i tb . ThEe M i S A iR 1
B IR A g R 2 AL 1R L, L b BT ) SO R ARAZAE T S P B A B N

[0190]  JhALH BIRARIE “ B2t b 7 S FR 2l me i, DA 8 B AF i B £ A st A )
1 dt, LR A T A MR 5 5 B 0500 SR 0 R R R da i, Bk FH 8t P 2 55
T B 2E VAL i ST A A T RME R EE [ 22 W, Orphan Drug Act (21U. S. C. 360ee (b) (3)) 1
5(b) 4y To AL L LU & AFRT, B fh2 “B i i (1) ERAFRRECHIIF B T
i (5 RRARREE RS B RIARTR ), @ 0 AR sk i ok B 5 3T (1) i 1 W X
BE AT H A SR 5 (1) EREAH T EREN S FRES, ik S E b Fiir sikiiE
ST B, BRI T A W AR R R B R S SR T e 0 A2 BR e SZ B, s e
R R I B 2 W S8 T8 92 T 22, BT I KB 3 TR0 94 T T LI ol X B 1) 7 3 1 e 2 1 S
B (i) B J5 30 Er, BTk 8 78 S AT R MR 28 T B G I AT T Rk AR, ik
MURE )8 77 T BRI R B 25 VP AL 08 FRE S R BOR UL B 5 () EEREEREERE
TEA R (v) SR AR T2 BREAT R G B A B ) o, b i B TR
AT B 2 B, BAREAN R X B 25 B i A A Ui B o BRI, S5 AR Bk 78 sl B i A
[7] 5 = 2 B ol BCAR A X 2 R D0 AT R e PR P B s i, 6 BT B 3 BOR D 3 37 T Ry
(78 T, TR = 2 £ AT BB A2 5 25 R 2 50 BRI B S MR 8 97 SRR A S B2 |
AR ER o Wk B 25 SR B S B AR, B 25 B i mT DL T i R (R 2 Tk
RBM S CORAR RN RS ) R SRR I (WrE 74w ) X5,
[0191]  RIE“EE2FE IR RTa A SCHT & S F6 §h, AR Fe e il e vk A TR 2 IR
1 T BRIk B2 278 % O A BTG R 2 R A U TR UL IR B Loy . BTN B
E TR RSB AR AR T Ensure®f Boost®,

[0192]  ASCHBIFIARTE “2547 R3e— Pk S sYi, n FAe S E H 8, 2052 B
i 2RI SR R 10 505 B8 505 4 143 il o

[0193]  ARIE“EJLE " e —F &, E & T 1 H T2 sl A S BEFL M AR 2L
PEEL, B2 L7 B SR B W SE AL R E A R TSimilac®F Isomil®,

[0194]  RiE“URKEAN T e —Fr=ih, & : (1) BAH TR &7 7S, A 1R
WA SN R e B ME— I 5 (1) A M AR S (R A
VYR R 2 B S R B IRR B RUIR R ) SO gy s (1i1) BRARTE N AL
T EE A A SGR A I AR s A (Giv) BRI AN R

[0195] R “InpRR L7 FRom NS skah W) b BRI, & B8 F 4 BN A R sk W ik, JF
H# i 40 78 PUFAs, E0 i& w=3 FH w—6 JEER W LAZH 1E o i AR 0 o] DL B A I E 2R R ik
B, W O sk S R A R S EUA AR — 8RR U

[0196]  “ERAM” R HliE H TALRIIL & o A (S s FLEE ) 1B A i,
RARE A B S R AN R T R b . RIE, A B ARGE < b7 s 2R
Y.

[0197] R “/K/=FRia ikl ” je i T4 AR s AR = FRFE Y A R AR T R} A i 32 17 B
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NTHCE (BEHIERImRL) o BRI, K= FRa a2 4 T 7 14 68 £6 S0 R 52504 (BT
BARMME R &R AMF [ Wik /KA aEA, Wiiifs D HEm gt ) fiH TEE N T
(R ey U ARL R S St 0 A i | b L 8 1 £ TR A B (seebass) (Mg M (seebream)
AUaBEA 1) BN TR AL o 3K L e il Pl sk A, 5 48 S A b 78 1R 25 L A1) FKT— 2B 18 53 5 T ik
K= RS A o

[o198]  ARiE“hWmkl" IR T IH T, W EFEIY By B8H0lahiE) 5
A= B R sh iy an ) g2 e S5 ik

[0199]  RiF “TRLE FRM” 2 Fa v W E IR Sk S0 i = T UL IR NS
FEP, AT CLRYE T B REAE ) 5, A4 A B IR B 40 A 7 1 .

[0200]  ASCH BN BIARTE A0 5" e e T8>k B AL A 18 3= BRI E) THFE ) B AT
(IR REAN Ha A L, BT iR T 3= DARS b 225 & 427 EPA.

[0201]  RIE” JEDIR " R BA SR FKBENRIEIR (BERIR ) , MKZY C,—Cop (At
SR DR AR AR IR ) o« BRI C o2 C oo JRIWTER PS5 40 2 8 1 5]
MFF s R2a” XY FoRi, i, X2 ere @ IR b it (O JRF IS E M Y /2 DU
. RTUARIER” 5 “ AW B AMMPEIHER” 5“2 AR HR” (8L
“PUFAs” ), LK “ 0 —6 JIGIR (068 n—6) 5“ o -3 IR (©-3 8 n-3) MR HKHE
AT AT W02004/101757,

[0202]  7ERIKER 3 Fos T H THEAA 2 A 1K PURAs A4 o 7EFRREA " fiifk
15 " FFEEES, P o -2F RERRRIE 9% 'S, X9 5, MmdZiE o BRI
REERIALE, N o TRIRFIFETHE (CERH TR ERERE 1 '9) . ZRERE 59
T @=3H -6 IGH R E H 4, Ul B 2 H S S , LRSI A 4
FKo

[0203] %3

[0204] 2 ANUOFI R T IR 1) iy 44

[0205]

W% 955 1] R G
B — P kiR 14:0

T R Palmitate ‘SRR 16:0
By R — 9- + 7 kR 16:1

iF NG IR — + )\ piig 18:0
TR — s -9- + )\ iR 18:1
IR LA A= -9, 12— )\ Ik 1518 18:20 6
y — WiHR GLA = 6,9, 12— + )\Ik =15 18 18:30 6
R EDA L 11, 14— — % 5% 20:20 -6
- v - WyMER  |DGLA i -8, 11, 14— — i =15 20:30 -6
oA VUM IR ARA W 5,8, 11, 14— — 8 DU IR 20:4 w6
a — W ALA = -9, 12, 15— 1 )\l =14 18:3w-3
RAN AU STA =t -6,9,12, 15~ + /iR UM 18:4w-3
e 1. ETrA MR —11, 14, 17- =T =@M 20:3w-3
A ETA i -8, 11, 14, 17— — 6 PUKHE 20:4 w3
K - TR EPA = 5,8, 11,14, 17- — R A1 TR 20:50-3
—+ R - TilEER |DPA = 7,10, 13, 16, 19- —+ ik iR 22:50-3
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=k - NKEFR [DHA =L -4,7,10,13,16,19- -+ kN 22:6w-3
SR
[0206]  RTE“ KT EPA A2 r= "R e AL = A 0 3 0 S TR L 22 /02 5 % [ EPA, A1 A
R DR 22 202 10 %6 1) EPA, SEALGE S IR B 22 /0 2 15 % [ EPA, SEAR 6 S T B i) 22 /0 2 20 %
() EPA, SEAR 2% S B T 1) 22/ 240 25-30 % [K) BPA, SEAR I S iR T 1K) 22 /D 249 30-35 % ¥ BPA, FEAR
BRI 22 /02 35-40 % (1) EPA, e i S5 g ot i 22 /b 24 40-50 % 1) EPA . EPA [ &5 14 15X
SEANBR Y s Rtk 490 4n, EPA AT DA A 3t 5 i 7 R 2 LA A 712 X, an e H ok B I 1 T
(R R AFAE T B IR .

[0207]  ARIECAEAEAT GLAY 245 4 K H B AR 2 R 0. 1% By Al R 7K 1 e B i
GC Z3 A == ), Bl A=A S R IR B e = AT T T RSN ) LA

[0208]  RiE" W HEIHIR " RANEW N T FEAF LI KT PURA, BTk AE AN RE ML B ik
P Ry e 4 75 PRI R o 90 0, LB AN BE A Bl F5 IR I R v R (18:2, ©—6) o HiAthh
ENGIH R AFE GLA (©—6) , DGLA (© —6) , ARA (©—6) , EPA (©—3) F1DHA (©-3).

[0209] " TAEMpah T B FAE NI R R ACE AR AT A i R T R AR AR . X
Pl AT BEELFE I HE PUFAs. RIE" 1" RoRTE 25°C TR IF HOlH 2 2 A A e
M, RIE” TG RRNRRYT, B8 25°C T 2Rk, 3 BI85 20

[0210]  “HRJBUAR” R IR B, HaH A E O R R S, XEa 2 K2
IS /A7 TR BURIAL R o AR IR BUIASKYRE T3 TAG AE4)6 i 1) N J5 9 )
TREE R, IF H, EATTIE ORI R /ML e s 5 8 o 428 4 o

[0211]  “HRPEJR 7 S FRE T AE A At A7 R I R A7 AE T i S B IS LE R I, it 44 2
PR} 7E40 e pH, IX 28 g B By R . 0, e A5E R dER MR, X KB 2R/ )
VR SUE R TR E M IR ER — 0/ BRI PR AE — BRI I RS H i ek
TAG ( BRAFR A BEEE Hh ) o 2R A2 K AR BN DAASE AN TR I H YRR TSI 77 1R o

[0212]  ARiE“ =TI H M7 7 FTAGs” A= F5 2 B 5, A & Bk T H il 7 = A i
RS (BTR AR TE AR A B AR ] BAs ) o Bk yt o] USRS K% PURAs B¢ I R FITAS
VLRI R R > AR B K (M RN i U R o LI, 9 AR ) A B 73 A2 P 4 B P TAGs [ il
[0213]  RiE “BLEFEBB i 0 n B a5 - RSN EE RS (BC2.3.1.-)
[0214] ORI “DAG AT” 248 — Witk H B i (ARVEBEIE —CoA— —WEZE Hym ik
MR M S H I 0 BRI ) (EC2. 3. 1. 20) » X FhEE 51 T3 EFE —CoA AT 1,2- —
Pk H I A A Sl TAG F CoA ( T ALFEAE TAG W& AR Bh ) . fEE D 5K
[¥) DAG AT M :DGAT1 F1 DGAT2, BI— P KIES A —CoA JHIE B RS (ACAT) A
FKERAFREMS, MG — MR EZAHFE (Lardizabal etal., J.Biol. Chem. 276 (42) .
38862-38869 (2001)) »

[0215]  ORTE“PDAT” j2¥ei/ls « WA HiMB 20 (EC2. 3. 1. 158) o iXFill 11 T It
FEMNENR R sn—2 A EH B R 1, 2- B HIH I sn-3 £ &, M1 2% 8% T A1 TAG ( A
MAFELE TAG Y& AR B IES ) o XG5 DGAT (EC2. 3. 1. 20) HIZ e AE Tl AMK
T IS —CoA IRINLHEIA K TAG.

[0216]  ARif “ARE2” 2T WL —CoA [l — WEILFH MG (EC2. 3. 1. 26 s WRRME[E I - B &
2) , HABAL LU R N < B FE —CoA+ [ E = CoA+ & RS
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[0217] R & “GPAT” J& 45 H gpat & A 4% 0% 19 H ah -3- ©% R 0- Bt 2k % #
(E. C. 2.3. 1. 15) , HolFEFE —CoA 11 sn H I 3— BEEREEAL A 1- BEFE —sn— H i 3- IR (1
BEEDE RIS —2 ) o
[0218]  RiE“LPAAT 72 4a¥s MR IR — MEILH A G (EC2. 3. 1. 51) o X1 DT IEIE —CoA
SR B 1- BEJE —sn— Hh 3- 1R (R M@EIRER ) b, 193] CoA AT 1, 2— Wk —sn—H
T 3— R (BENRER ) o SCHRHP RS LPAAT FRAEBESS —CoA + 1- BEZE —sn— H i —3— B IR 2-0- ik
SR 1 BREE —sn— H —3- BRERIEIL RSN / B 1- BRI H v B IR IS A N (4
‘54 AGAT) .
[0219]  ARIE“LPCAT”RFREERE —CoA : 1- BEFLw M B NREE - IEAREE L RE 0 . XAV 71 5t
7E CoA FNBEARMEARAY (PC) Z [RIAZ#MESE . KL, BWHRIES 5 CoA ML B AR, FE M
WEIRIR (LPA) 2 [A) ) B2 AT # 1RT i
[0220] G IR FURI I 2R 20 A ¥ PUFAs T 43 Lb (% ) 72 FRIX L6 2R 43 A PURAs AHXT T 50 B I IR
RH e ARG SRR 8RR 3 R ¥a S i A=) A I A IR B SoR (R AR
FUARNE ) » HH AR TR EEAL L (PC) 2% IEAREE ClEZ (PE) 20 A =& Hih (TAG
B ) B PRI, AR, i ATE R A AR B ] DU T A .
[0221]  RIE“WEIRWEANGR” 8 PC” )2 TR 1E 4 40 Mo B () 3= B A i i lg . PC AL A2 45
AT LI R IR 8L 5 LU By < HRAR A 7 W I 2 [ R0 H o, b TR I RS B O R LT
ERAEH W T sn—1 Ffl sn—2 {7 I
[0222]  RiE " PUFA A& kil " 38ox 5 PURA IIAEY)-& tH G LN AR i ( LA
KRS TR B FER ), A0 55 - A4 ARG, A5 MRS, A6 RHMURIEE. A 12 FH0RIEs .
A 15 RFIEE A 17 RFIEE. A9 RUFIEE. A8 LM FIEE. A9 ZE(HEE.C,y) 6 EMHEEC 6/
TEAHEE \ Cyg /oo ZEAHEEFN / B C o y0n LEAHEE o
[0223]  Rifi " ©-3/w-6 BIRAEVE SR " Kon—HER, Y elEGER AT
RIS, gihdpefEfl o -3 fl/ 8 o -6 SRR A . W%, 25 0-3/0-6 RIRE
WA IR AR R gD L s T A DL R IO « A 12 RFIRE. A6 ZHFIEE . C g LEMHEE
Cooyan JEARERE . A5 FHOFNEG . A 17 LMUFIET . A 15 HWAIEG. A9 HMAET. A8 M.
A9 FEMREEAT A4 RFIEE . 7R 1 o i T R R A, (e mT DR 2 Bl A4 i IR Ak
J& DHA, Ff HAESE T 4] fH @R IR A © =3 Ml o -6 IEIIR . @A RIR 73 N A~ 55 »
Hrp— 4 o =3 IRWR, 73— D AU 4 o -6 IRITER . U™ 42 « -3 IR
(I8 AEMEFRAE @ =3 BRI R 2EW) & g2, TN 24 © -6 JR IR 3 7 fE KA © -6
NEIT R S A
[0224]  #F © -3/ w6 JRATIRAEY A MR 221 B A H I ARTE “ Theett” Rz 2+ i
—4 (BT ) BERIER AT R, FEUA N EN BRI AL, VAR PR, “ © -3/ 0 -6 IRl
R e B T Re T © -3/ w0 -6 TRIITIR AV & BUORAT” AR 75 B 0T i B & T A1)
(R AT R B, BRUOA IR 2 R 07 IR AN 7 BRIk i A 1) — A A R BE AT
[0225]  Rif“ w-6A6 LA /A6 (IR L T8 D AHE LR ZEK () EPA g D7 R
WG IR « A6 MR Cg oo BN A EFIEEF A 17 EMAIE, RiE“©0-3A6
FHAEE /A 6 GEABEERAT 7 T D AR LU ZE R 1) EPA TR I R 2E W& ST < A 15 KA
FIBE A6 RVEHIBE . Cogpoo E(HEEFT A D VAN, AT “HE A6 LIEAINE /A6 LE(HEE
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AT s te /D ARG LU ZE R EPA DT IR AE W6 R < A 15 Mg A6 g,
Cropao EAHEE . A S RAMUFIBEAT A 17 U . S Jm, RIE“ A6 LMUAEG / A6 Efmss”
WH TR EICHTR A6 ZUUHIEE / A6 MR PR (BE1 ).

[0226]  FE—AAHX 7, RiE“0-6A9 MM /A8 R IR Efe /D EFELLT
SEERIE EPA IR LMD & BOERAE « A9 JEMRE. A8 RAAINE. A5 FUUFIREFRI A 17 Frufl
Mo RiE“w-3A9 ZE(HEE /A8 KM IRE” ZFa i /D ARG LT 2K 1) EPA IR IR A4
G GRE  A 1SRRG, A9 IEMHEE. A8 RIFIBEF A5 RIBAIEE, Rik“4ls A9 4
il / A 8 FMa I IRAE " Fi S A B G LU ZR R EPA IR W R AL & &A% < A 16 2 Hufi
BE. A9 SEMRE. A8 RYUAIEE. A5 RUABER A 17 REFIRE, RiE“ A9 IEMEE /A8 X
ORI B 2 TE EOCTR A9 WEEE /A 8 AR P AR (BED) .

[0227] ORI " EUUFIEE " R REAE AT — P el 2 MR T IR KR, B, S N0UEE, U™ 4
7 IR BB AT A I Z K. REEAR U BT o - Z2F KRG TR & KRN
&, ST A, M A - RGN R REE R i FH A VB LA s BRI RS T . AR % B
S BRI AE 1. ) A LT RWUFIEG, &R AT IR DT R (M AL T MAZ 7+ B BRBE R i 4 v 3k
[R5 17 RN 18 NI IR T~ (A AN, FF HL, 49, fE 4k ARA #5401k EPA 1/ B DGLA %401k
ETA 52.) A6 KVAIES, ' REMELL LA FAbalc GLA F1 / B ALA 3540k STA 53.) A5 LA,
‘BB DGLA F4 AL R ARA T/ B ETA $446 15 EPA 54.) A 4 FLHUAIEG, & ReffAL DPA F4 4Lk
DHA ;5.) A 12 K UIFIE, ‘& BEMEAL I BRFL AL R LA 56.) A 15 R MIHIEE, B REME1L LA F 4k hk
ALA 1/ 8% GLA %640 STA 57.) A8 £ RN, ‘B REMEAL EDA #4401k DGLA F1 / BX EtrA # 4L
J8% ETA 51 8) A9 KMaFIEE, & BeAE A ERAE BR e AL AR AR R (16:1) A1/ B3Rl g IR e A e
MR (18:1) .

[0228]  EFATAKEH A 15 Fra FIREGHE B RS “ W Ee” Roni% 2 IR HHER AT LA 1E
NEHEIIBE ) o AHRIHL, BF X AR EHET A 5 LM FIREER B ARTE “ XN EE” Knix 2 KR
AR LR F IR s (1) Z2/0—Fhik H DGLA F1 ETA FIBGEY) ;A1 (2) &/b—Fhik H LA
FALA BB “ BRI Mm% Z IRAETE AL i 5456, I LU N XEH T
ALY/

[0220] ORI " LA ARG " KN 00 T A TR D R Bk B, LURE S AR LG S R A FH I T 0T R
R 2 MR T IR TR 1 — 2L VU AR . B LAk, X G A ol B A2 55 R T R A B AH K
KA, Horh, CoA 2L # A& (Lassner et al.,The Plant Cell8 :281-292(1996)) . {E56
—ph (HE Y e BRI I ) P W —CoA 5 HKBEMESE —CoA 45, 7 A COH B — il
P2 —CoA (LA, BRI X SE K T NIRRT ) o BHJG I RV ALFE IR JF R B — FRIEEE —CoA,
Jt K T B B2 —CoA, FF HZE —IRAEB I, 7= AL S MRS —CoA o FH ZE B AL 1T S Y 1) 451
T GLA #:40 % DGLA, STA #:4k )% ETA FI¥s EPA 4k 1% DPA,

[0230] b T AKBIH B F, ALE — D95 N (BT Bt —CoA 1k 4 B — i Bk
5k —CoA) WIEBGLRR A “AEANEE . MET 2, ZEH Bl 1) I A RS S ok — e P B2 9 Y [ T, {HL 2
MK FIANE AL O RE R AR AN ] o R, 2B ] DL AN 4 S k. ot
Crup EMHEERIH C JEY) (WTESERR ) 5 C 1o EAHBERH C (oI (UIEFEHETR ) 5 C g/ ZETH

g HH Ci&4 (40 GLAVSTA) 5 C oo JEMFBER FH C o iC40 (W1 EPA) o« DIAHBAIRI 775K, A9 %E

G EE S 1AL LA T ALA 43 %564k 4 EDA Ml EtrA. (KR, — S g LA T 28
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ek, BRI, BN BT RERE A (AL — LE LB SN (T, BHIGBRTE A Coo s BTG, tRAE R
Crsao M ) o £E—FROLLE R SE 7 S P, S BRART A2 £8 00 1 72 IR 017 TR 22 {7 88 10 S 2k
R e A Tk FH T U R S e 1) 356 DR A A A5 3 0 1 5 O LA s 1 3 1 T 77 R 1% 1) 52
M

[0231]  RE“T G S i B 8 “EL1S” 8Y “ELOL” J2 48 A HE 5 M A 56 51 % GLA ()
Cuo/oo ST (DGLA A2 FEAHEE SN K74 [ BRI A6 SEAREE 1) o —FlIXFE R (R BEREE T WO
00/12720, fESLH24E 4 SEQ TDNOs : 17 1 18, fH2, HIE A CL4RUEM T iZ BT 18:2 (LA) A
18:3(ALA) HA—Seym ik, Kk, SEQ 1D NO ;18 Sy A9 4EflgiEE (LI A6 ZEfH
BEIETE ) o PRI, AEFE AR AE A SEQ ID NO : 18 1R Cy o ZE MM T LAAEAS 2 B A A 1Y
A6 TN / A6 SEMERIRIE A A9 SEMHEE / A 8 LMFINEIR B, 1B A an ek 2%
¥4 A9 FEFEF (SEQ ID NO :50) L.

[0232] R “EL2S” B “ELO2” J2 48 K 5 MR AL 56 51 %) GLA (DGLA J2 fE 1 i /2 Y. (1) 7=
Y)) A/ B STA (STA 2 LB N IR ) 1 CrgppotE B — FHIXFE I E BT IR T
U.S. 6,677, 145, fEILH2 L4 SEQ IDNOs :20 i1 21,

[0233]  ARIE“ELO3”2F5H elo3 FEF (SEQ ID NO :66) 4l i) i (LA A5 Cq eI T IR 4E
il (FEdbde A SEQ ID NO :67) o ARTH “YE2” J24R FH ALt 04 SEQ ID NO 74 L[
Yl AR T R EQEE B Co s RN IR AL (FE L4 HEN SEQ 1D NO :75) o ZET ML ALHE 1)
¥, ELO3 F1YE2 #LSCMEAARREIR (16:0) FEAL A REARIR (18:0) .

[0234]  ARiE “YE1” f&fi fH AL 25 SEQ ID NO =77 (1435 PRI 4 % 1) i g I G 8% B C oy
RRITRR A (HALSRAE R SEQ 1D NO :78) o FET AbRIE % EE, YE2 e SRt/
(14:0) FHALAEERIR (16:0) .

[0235]  ARiE" FALFCR" M7 YA T 3 He " RORRE B (0, 25 A g i e
W) T LU A A AR . HABCRE R A W (L 1/ LR +
YD) x 100, b PR g R AT AR B AR TR T .

[0236]  AIE" EiMpy " Rl m] LU Y A A7 E AR BEIR A2 (Weete, In s
Fungal Lipid Biochemistry,2nd ed., Plenum, 1980) . i, BT iRTAEY) (K 40 i ol 2 i
MG S T i £, Hor, R 5 9 R 358 0, 7L 380 4 9 o) 000 sl e b A K 1 B KA, RIS £E
e BAFE (EHAAIPE T BB Wik 2> (Yongmanitchai and Ward, Appl. Environ, Microbiol. 57 :
419-25(1991)) .

[0237]  ARIE" EMEERE" RoRWE o FONEE R, AR 7 Ao TR, SRR
VA0 g B =R H v A AR S TR 4, Horb, IR BV FE BE I, B B0 I 6 B el
HEER AR A B ORE, ARG 7ERR B IR B AR T I ¥~ (Yongmani tchai and Ward,
Appl. Environ. Microbiol. 57 :419-25(1991)) . & MM AEMIE 5 T EER KL 25%
DL b B A2 AT W & iR ) s, (EA R TULTE (HE KRR REE , i 22 1%
REJE, LR BRI, 20408, BaBkIvEREE , e i 1 AT IR RE RIS

[0238]  ARIE" I REERITRIR " 2T E D Re s AU DUE ™ 2L RE R I BRIR » 4% % BH [ gL Y
(B YR B 4G, (EAS R BR T B, SERE, 208, Bk, IRIDTIR, e 10 B2 4G, H i — 18, H i — s,
H = e, A R, B, I, AR R MR DL A S ik I

[0239]  FEACH, " Ay EHIREIR B SR BBEEAURE RNA BE DNA ISR G4, ‘e Tk B
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B, FERAR I BE T FIAZ IR BRI  DNA SR AT XK 70 &8 IR v Bem] Rl & — el
2> cDNALFE[RI 4] DNA B4 Rl DNA 9 17 Bt o

[0240] AR ERAZ B IR FHIN " FEH " 2 Z IKE— & 8 H K2 55 5 751 5
SR B E IR T 5V 4, B2 B2 9% 18 1o AU R AR N 72565 BT il J3 510 1047 i N T3P
fiti, B v EEAL B B4k B S EL A, B AR AT 1 U BLAST SV %8 5E (Basic Local
Alignment SearchTool ;Altschul,S.F.,et al.,J.Mol.Biol. 215 :403-410 (1993) Ty #E
PEHL S 2 i 2 IREIE R . —ekb, O T HEDI PR 58 e — R 2 IR B IR 7 1) 5 L B A B

X RRTH, Al LLRA 5 20-30 AN EESRZ IR 1 HE DR Ry 57 P S IR IR ] 6 R 2%
€ (W1 Southern 2847 ) A7y (U240 1 1 & B B (A B 1) SR AR 2% A2 ) I P A AR 73
Ho BN, HTELRE 12-15 ANAEA A S % H IR AR PCR RIS 19 514, LIRS A5 514
RIRE 2R IR Bl R, IR AII " AR " ARG R K P81 DUy 7 1 2 s A
/ B B AR PR R AN IR B

[0241] AR HAMK" HH TR B L A A% H IR IS RN AH TG AR . il
X DNA SR, B MG FL AN T iy R M I, i S M I FL b B IR

[0242] " T IFIE " Rt AR S A B TR 0L & SR VF L IR P 41 » iy AN Wi BT
G I 2 IR IR P A1) o TR SRAE IR H IR S Y 1 R R 8 R R IR N 78 73 A Ry o
T AR MR I ORI S A T o DRI, AE A RO TR R R P R IA 2
DRI, e B2 e v P 2k DR, DAHEEE F) S A3 B 8 (10 AR Rl i o 40 M ) DI 20 1 JE 2 1Y
[0243] 27K DNA JPAI " ALZE G R " o A B IR A AE AR SRR . DNA F9 N T AL
SE T I P LA T AR Ml B ST 53R Sk 5 s0n] AR A 22 Al Ik Ak 408 P i — FhidAT A
LIS R " AR DR " ] DA SRR IR AL AS A AL, A A A AR
ST T TR S5 R o R IR RS AC AT SRR AR I HLIR K, DME T IR B AR
S 202, DA e B FE A o BRI, W] DA FE DR BEAT B, DU AR S A% B IR P 51 A
WAL EE A 0K, DMEARBL G 40 M B 1 ey o 2 SR A 1~ 2B 30 170 i T2 D 10
T BRG] LB A e Dh A R IR R mT RE M LB 250 1 O 2 w] LURR SN oK B g &
A0 M P R A 2, o, T LR P A R

[0244] " LA RO RERIERFE B A IIAZ IR Fr BL o] LI 7S 5 ) 2 65 1 41, 0] LA
AR TSR 67 AEgmtSFa)) FEm (37 e FH) BT 7 R
LA R KRG Y H B IR PSR REER " IREG R RN AR IRIREE R
AT, B FE AR KRR — AR R T FI i 741) o PRI, ik BRI AT LA ok B AN TRk
PRSP B AN B P 515 K B AR R ORIE, B2 LAAS [R] AR A AE 1 7 eSS
FENM GRS o). " WIREER " RO AP AE TR A P BRARGL B ERRREER. 7 4k
PR RN RN FE R T AT E YIRS SNIREL A A] LA R A AR R AR A D)
HITAREED, Bl A2 7 BRI e il A T e A TR B N AL R R . 7
W7 OLAL IR IR 7 HAT 22 1 Ve v DAASEASE S0l A 3 A0 i ) D0 328 1 55 B 1 S PR AR 1 S B 1
PR HIFEA

[0245] " GBS/ Rongmhdiy € LRI DNA P4 " BIERITETT RS R

23



CN 101111601 B OB B 922/145 T

Tt Fa) B 67 AEgmtS ), FeaIp, BT (31 FEgmiEFA)) Wiz ERRT 4, 3 .,
& G M AH X G AE F A1 R 5% RNA I L BRAR e Pk BRI RE . R AT LLEEE A 31
PERT GBI A1 BB B R AL R 4« RNA BN AT 2N 45 5 7 R ZE — FREEH4
[0246] " JH)F" RKIREMSIE G 72 BT HEPE RNA I ) DNA J¥41. — %, 4T
YR T IR FIFAIE 3" o JAZNF Al BE5e4 ok B RIREE, BE sk B RAFAE AR S
BT IR TG, 3 FE 2 A HEA R DNA v B o ARSI AR N 53 vl DAERAR )52, AR
BT Re TR SR RIEAN R AL sk 41 2K B A (1) 3R 0K, s E 75 R B AR B R 1A, 51
AN (A B A B 2 A R B 3R 85 80 IR E K 22 504 2R R 7 K 2 50
I () IR B T8 AR ARAE3 T o N YIRS, T ERZESE T,
WA IR D)0 AR R 5e A e , A RSB DNA | BnT s HA AR R E 30 Tia
[0247]  ARIE“GPAT JA 3T 78K “GPAT ja 3 7 X " TR TE gpat LR 4ahd i H i —3— B & 0 Bk
SR (B.C.2.3.1.15) 1) ‘ATG” BHER G2 7RI, I BAT FRISEBAR 5° i
B EIX o A 10 BRI HE Pl RE GPAT J3 3 - DX 1 SE 9 Fi i 38 B E 1 Hig No. 11/225354.
[0248]  AiE “GPD J3z)¥” 8 “GPD JA )T X 7 /251 gpd =R 4w (1) H g —3— BEIR i
2N (B.C. 1.2.1.12) [ ‘ATG” FHIRRLEZ 7RI, H BXF TR 2020 5 EifERY
BEX o Al AR R HE FCIEBE GPD 8 317 X IR SE R T WO 2005/003310.

[0249] AR TH“GPM JH 3 +” BL“GPM J3 3l 1 X 7 & F5 7E gpm J (K] 4 5 1) 168 R H- 9 42 17 Bl
(EC5. 4. 2. 1) [ ‘ATG” FHBEACLA S T HITH, H BT FRIEEDIN 57 EUHEREX . &
T2 (P At g I FC IR BE GPML 3 35 IX [ S5 FiiR T WO 2005,/003310,

[0250]  ARiE“FBA JAZ)¥” BL“FBA A5 [X” Z2487E fbal K4 i If 0% — —BE IR 4d
(E.C.4.1.2.13) ) “ATG” FHIRACLG®S 1 AU, IF Ho TR 182 2 57 EIEdERIiE
X o B A e R G RE FBA Ji3 3l X [ SE 4 H 34 T WO 2005,/049805,

[0251]  Rif “FBAIN JH3)+” BL “FBAIN Ja8)) X ” 248 7E fbal LK) ‘ATG” BV LL 2
R I E6 TR RN 57 LU AERI e, I b B fhal JER A& 116 57 gnit
X I—35r o ATEIIREARER FCPEE BE FBAIN Ji3 21X 1 SEBI 38 T WO 2005/049805.

[0252]  ARiE“GPDIN j3 37 ” 8(“GPDIN H3) 7 [X " ZF5TE gpd ZEFIH ‘ATC” FHF LA 2
F RO BX T RISV 57 EdrAERIEX, N E B gpd ZEFF N & T/ 5”7 4alid X 11
—# 5. AIE AR HE FCEERE GPDIN 3 2 X 1) S i 1 55 [ %R B No. 11/183664.
[0253]  ARTE“YATL jA3) 77 BL“YATL JA )T X7 JE$R1E yatl ZE R 4a b 1) 5 i 12 B 1Rl
(TC2. A. 49 ;GenBank ZKEU 'S XM _504457) [f] ‘ATC’ FHEEALIEZ0S /T, 3F H AT TR ik E
i 5" LU AERITEX . SRR HR B RE YATL 3 2l 7 X IS o 5 T35 1 LR i
No. 11/185301,

[0254] AR “EXP1 JA3)¥ 7 B “EXP1 JA) X7 ¥ AE i g HB Pl B: “ YALT0C12034g” 2
(GenBank FRH{ 5 XM_501745) #mid ez (1 ‘ATG” iR L UG %00 T/, JF HXf FRIA
JEWA) 5" FUFHERIREIX o FET“YALTOC12034g” 5 sp| Q12207 M7 HE i R AR 28 it 4 HE 4R
2 (LD eI Bl = n PIRI 045 5 77 21 ()8 1 B4 HE AR 42 ) 19 52 5 [RIUR Pk 12 RIAE
Ay 4 expl 2R, Hogmhddn o0 EXPL 8 H . A NRHR FCREBE EXPL 837 X 5K
BEAR A SEQ 1D NO :389, (HANE AR BRHIFL . AU AR 2 mT LLEEAR, BT EXPL 3
B BIRERIA AR B se T, HA B s D I BE R () DNA Fy BnT B ELAA AH [F] 1K) )5 3))
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TiEM.

[0255] AR5 BTG It RIRXT A B I KRR o 44, 3K ] DUd ik I & S
B85 5 (9 mRNA BB E R E ()40t Northern ENVRER S | 4By ) BT i 0 42 A
JA BRI IR 25 BRL =40 ) T ASE D 5

[0256]  “W &7 2 K2 HE AWM EER 75 (GnhdIx 57 dEgmid X el 37 JE4uidX )
HAFAE I AESRS DNA 1750 eI 5E 3 Dh BRI R 0, (E2, — 263 77 T W & 7
(Giacopelli F.et al., Gene Expr. 11 :95-104(2003)) , iX&&P & T 425 551, (H 2
7E mRNA FHPE 0 8L 1 20T, AT mRNA 8 Pybir . WETFREMX— g2l N & ¥
AT L7 a) (AREF) BRI R AR,

[0257]  ARIE“HIBRT” TR RE4E R AR B BLAZ A )T 4 KT, AT 3 0 22 R e 3% 1) It
KA. 5T 0] DUVE A R 5O E 19 DNA B R 37, Boa] DUAE AT T 1)
BRI 5T B3, MR T DAL T &

[0258]  RiE" 3" ARgabd/ya)" F" BEFK R T FonAL T s 74 T I IE) DNA J7 41
EALFE B IR ERAL TR T A UL K 400 B % 54 mRNA i T BRI R A 10 15 E 2 1 Hoqth s
Ho FEMEFFIRAAE 5 185 LA i 28 IR P ER VS INAE mRNA TR 37 Rum ARk, Jrk 37 X
REAE 52 W AH SC G0 e 471 (1) 55 3% RNA I T slifa e M, slkilie.

[0250] " RNA ¥ 34" K7~ RNA G BEMEAL T DNA J7 2046 A3 2= . 24 RNA %%
S AR FITIR DNA JF A0 [ 56 4% FAMPIHE DU, & BEARVE A 4 e 34 B & ] LUk B A4
BRI HE S S5 N RNA 40, 9 HARPRAE e RNA. 7 fEAERNA” BR” mRNA" RoRH
W&, 35 H BB i 40 ORI i B I RNA. 7 ¢DNA” 38 7R XUE DNA, ‘& 2 H b T- mRNA 3 H.
H mRNA 2B /. 7 A X" RNA R A0FE mRNA, R85 i 40 BB 1% 50 5 11 16 RNA %6354,

Je X" RNA 2875 H AN T-#EA) 206 350 B8 mRNA. (194> 50 853843 161 RNA, I BT BB ) 41 35 B8] 1y
Fik (U.S. 5,107,065 ;W0 99/28508) o Sz S RNA () H AME ] DL IR 55y 8 BL PR 56 S i ATAmT
oy, B, 7E 57 JEgubd) e 413" AESuh P ) s dntd e A0 b BAMY . 7 ZhER!E RNA" RO R
X RNAKZE RNA kAN BEBE 12, (ELAT5 AR RE 20 40 i i T (%) Hifth RNA

[0260]  AIE" WHRAEHLERLN " RONEIRIT A4S RN LIR v B b DB A — AN
IRe 230 75— A2 o 1, 2148 ) 7 Be 8 s Zm b 17 41 R AR, ‘& st 5 1900575
AIERAEHERL ) (R, Pk gmbs 1741 52 Tk JA ) K4 s i) o 2wt 741 Refs A SLEUR
S5 A S YR A SR

[0261]  EASCHY, RiE" FRik" Lok B AR AR A BUA X (mRNA) B SCRNA
R E R . RIEEW LIRS mRNA #1128 2 ik

[0262] " Rt P RAREIEEE N LR 20K R OB 2 TARAE TR i
BT AT AR SR AR . 7 BRI mRNA B (4054 5 B, A7 3R 748 B kA R
JEo BEARARBKTCLZ ((HARRT ) el 2 iifE 5.

[0263]  ARiE“ELRE” KnIATAL ke e MEF AL, LLOGAR DNA 25440 RO, 530 % R . \ 3
&/ VI, LA Ay 5 E AR

[0264]  “HE ARG A7 BLAL s R S M ARG T H1)” s — P DNA 741, ‘& BEE f EE 2 iR
SIS, G o AT DAEEAR, JCRT DU B A B B 5 1) S A M A7, SUER B T O ReE, JF HEA
TSR AT CARIRZAL 5L 455 T DNA J741), I HARRAL PR A AH R S AL B A7 mi 22 (R R EE 4
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[0265] " HAL" FIONBALIR T4 NfE B4, FEUT L2 s AR o 9, AR
SRl LR e B R I TR 83 e n] LLREG Bng AR ER A . SRR
BT AR " BRI B AL B AR ).

[0266]  ARIE" JURL” , " Bfk” M7 & RRGLOARS T, B A AME A 40
() oA A3 R BE AT, JF LIRS R PR AR XURE DNA Fr BoE . P o bl LU B 3= 5
()7 51) JE R L B e 1) Wik T PR A T IR e 1)« S 1k BB IR I R BROXURE DNA B RNA, 1T Bk
AR, Horh, 2 AN IR P 41 b O R B A R I 4540, i S5 R BRI B
BRI & FIFE R =) 1) DNA P80, DA A 37 BRI PA S A, " RIAE " Rt
FEAMIRFEIA, FF HBR T AT 2 A, 3k A RS 1G98 AR A5 e 3= b R IE I Jo i iy
SE AR

[0267]  ATE“ AU B "R R A DNA 73 F 2[RI DNA v B ac i (fEAC#d i ) o 22
el v BRI 3 A2 P DNA 73+ 2 R IIAH [ AZ R A B AL s CBE “ BRI ) o AR “ A
DX RIRZIR b B b2 5 RYR B2 AR L R A B R A B . i e R X
KEA /04 10bp, PRI KR 22 /02 50bp I, T8 R AH RIS B2 . M8k, Sk T
HEAR T BEH 2RI, Hor 75 582 IR R R sl .

[0268]  ARiE" Fey At s 100 B i B sl SR R e 41 AR AR ok S ATL AR
BUBAERE o 7 FEAN AT A RT DR I R M IR TE SRS B BCE AT T R . SRR
MM, (HEARMR T 1. ) GCG FE+4H (Wisconsin Package Version9. 0, Genetics
Computer Group (GCG) ,Madison,WI) ;2. )BLASTP, BLASTN, BLASTX (Altschulet al., J.Mol.
Biol. 215 :403-410(1990)) ;3. ) DNASTAR (DNASTAR, Inc., Madison, WI) ; f1 4.) X H 7T
Smith-Waterman 5y FASTA 2% (W. R. Pearson, Comput. Methods Genome Res. , [Proc.
Int. Symp. ] (1994) , Meeting Datel1992,111-20. Editor (s) :Suhai, Sandor. Plenum :New
York, NY) o 7EA FRE [0 R P 24 AR IR R4 7791 3 B 3 A T 40 ik, 3 i ik &5 R 2
FETAHREFH SREE" B, BRAED AU EARC, 7 S8 E " RRIEVIRVIGL
I 5 4] i i A 2 AT 2 R BR 24

[0269] AT “LR5F S5 B IR P FRORAEWY A AT LM IR AL AR DG 8 B )P 91 1)
Rew B B RSP —HE R . R H e B M2 IR RAE RS 8 A 2 ) m] LA ], (HAERE
SENTE R E IR I 2 IR R WX Lo g FE R A2 B I 54 A @ ME B ML AT . H T EAT)
Je T A HON 8 21 B RIS A0 2 IR () 400 A0 ) s P s R B S8 5 1T e AT e] AR R FR iR ), B
“UEE7 R BRI E RPN EAEGE T U ENERRE. RHEA Als X
b0 N P 1 L R 2 1 (R BRE 42 £E 4 SEQ 1D NO :405, M B AT A 12 F M RIEEaE 1 1 &
B HT 2R 5 60 SEQ 1D NO :406.,

[0270] A< Jx B} P A8 FH 1) 7 ¥ B ZH DNA 43 o 198 2 R 2 AS A8 Ak B &1 0 1), 9 HL 3
R T LR SCER T :Sambrook, J. , Fritsch, E. F. andManiatis, T., Molecular Cloning :A
Laboratory Manual,2nd ed., Cold Spring Harbor Laboratory :Cold Spring Harbor,
NY (1989) ( ' ¢ #R 1E “Maniatis”) ;Silhavy, T. J., Bennan, M. L. and Enquist, L. W.,
Experiments with Gene Fusions, Cold Spring Harbor Laboratory :Cold Spring
Harbor, NY (1984) ;i1 Greene Publishing Assoc.andWiley—Interscience (1987) H ki)

Ausubel, F. M. et al., CurrentProtocols in Molecular Biology.
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[0271]  F 427" EPA LI p A= rE = < i HI LG B

[0272]  {EHE A TAEZRT ( 30 Picataggio et al.,W02004/101757) , LARTIE A ¥
B IR BRI A& T AR PURAs BAE PP & 1 — 2850 T8 %08 0 & i BRI Je A 6%
EART ABEA R T BRI EEEEE AR 2287 BF & 20 BEE 20 Al BRIk B | 22 10
B BRJE A IR REE o S HL AR, USSR B ELRE SR RRAT A A ik [y I
BEL = 090 T I BE L P2 1] IR PR 22 % B R 20 AR 22 % BF L B 22 B9 BE 7= o (B 22 B BE L 18 2F
22 FPEBE | BOIR 22 fR I RE L ORG 2187 BF R AR BRI RERA 8 T HE FCe & ( CART A% I 23 4 i I
ez bk ) o

[0273] DA TR B B — 260 5, RESE R dE e AT FHAE EPA B2 57wk 2B 7 17 =46
Yo B 5, X LR e O R AR BEAE A RN AR B2 i 1 0 2, I A gl m] DA oy 40 M T K
Y1 25% L b, EALE ST BRI KL 30% LLE, Stk EA T EA KA 40 % UL E.
HR, @ my TR THFHARME &0 5 MEEREAR (F41, 220, EP0005277B1 ;
Ratledge, C., Prog. Ind. Microbiol. 16 :119-206(1982)) ., X 64 M itk 4 & & 78 iy bk
FHTZRBER. G, 2K N ER ISR RER 2 Frs A H Tl A LU i« 5+
Fr ks B 24 it B (DD259637) ; EE i (SU1454852, WO 2001083773, DD279267) ; % ¥ JL 55
i (W02001088144) ; #7 # B (RU2096461, RU2090611, DD285372, DD285370, DD275480,
DD227448, PL160027) ; ¢ &% ¥ EE (EP770683) ;2- 4 /% — M (DD267999) ; v — Z& Py fg
(U. S. 6,451, 565, FR2734843) ; v — + &5 (EP578388) ;A EE (JP09252790) ,

[0274] {70 2R & MR ALY, oA T IRA ) B IR, i g HI G REE AR A2 15k A
e o RXPPEREEE T LU A, RIS B AR RE B4 o -3 IRITIR 48 N\ TAG 45y, i
W) oy T IAT AR AT, CLRTHEZA R 8 S B AR IR B IR B 22 4> (“GRAS”,
HR R 35 B fr i 2 I BHE R ) SRR, TEHE— 2D B Sy S, AR A BAT m IR
& (WENTENE W) AR5 (IES g/L h) 1EFA R BRI % & Y15 i
98, I I i 44 S ATCC#20362  ATCCHS862  ATCCH#18944 \ATCCH76982 Fi1 / BY LGAM S (7) 1
i) fift A5 BB FG % B B AR (Papanikolaou S., and Aggelis G., Bioresour. Technol. 82(1) :
43-9(2002)) o

[0275]  41WO 2004/101757 HHHEIA, LLATE I S AR RIEH Y o -3/ 0 -6 WG iz
(RIS AL, % At i HB EC PR REEAT 2R PR R4, L3l 267 1. 3% ARA R 1. 9% EPA. 55 H{AH,
a3 WAL PRI AR ) DNA Rk R (AL & FH T 7 ARA 1] A 6 MU, A5 A
IRy PUFA C18/20 SEfEl, A F T4/ EPA ¥) 6 EWUFIEE. A5 EFIEE . =2 fl
73 PUFA C18/20 ZEAREG AR ARALI A 17 MR ), 3F LS B ILEE -5 - 3
RE Wi (EC4. 1. 1. 23) HIfEARHE IS RER (1A URAS JEERI o FH-& & (1) ) BRI 27 11 7 3= 48
WIS GC 43 ks 2] T ARA R EPA 27 o V&S T UE B AT 2R R TR LR o -6 i
o =3 G PR I 2 i I Re ), (H% TAE B BT B 24 AT TRAL, Irl AQ TR 2
BT BT K 5% LUK EPA, BCE DL dy S 4L 53 () 10 % BL ¢ EPA, i 42 Bk
SR 53 ) 15-20 % LA B EPA, BRI & S 4 43 () 25-30% LL_E K EPA JIT 75 22T
[0276]  FEANHUIE 1, AT T R A4 TREAL, DUE - (1) %58 R A K E R EPA
(R IE 25 MO RN B AN GE (R B 5 (2) 1RAR BRI R WG RS VE, PR WL A B A1 B © IR
IR B g vz (RN =Rk Hah g sy ) w5 (3) AT A ol a3 1 LA 2 #5 DR IA AN
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/ BB FARAL , R R IE J MR L G (BRI BRI FE RS 5 (4) T 1A PURA ZE46 jle st
EPA (SRR R R 2 SRR AR AL s F (B) #4520 EPA AE P @ A2 MUS AR 7). 1 308
WA TR IR IX 28 7 T ¥ — AN T, I H R R I 7 i, DAt — D 3 i & i i
BE R EPA 2726807

[0277] A& : AR ERAH W =B U A A

[0278]  — e, ik AR ) b ) I BOAR B2 I N T AR 8 IR R P AR AR I S AR B AL
Mol &K FEF MR (16:0) 765 M AW k& o) izt B 40 il T
2004/101757 o B R A H< B VAR AL T 10 BRAVT A A2 Py HiT A, JHL 20 S o i R 25 T AR il
RIVE T o 90, 38k A9 RN ER B 4E L, PRAE R A 2 AN FIRT A=) [ ARt i R
(16:1) 10 2Btk BFARIER FH C, g0/ 7 R AEE (M BRLALE (1 F B MG R (18:0) , HmT L@ A9 &
VLFH A% A0 g AR AR, A=A R (18:1) .

[0279] ik — R Y SN TE K TAGs (I TR () = BAFAE BRA7 ), Tk — R V1) S VAL HE < 1.)
— Ao FIIBESE —CoA il I B AL R B BE AL A H il -3 6512, L A IR IR 52.) £
A>T IR —CoA T WERE B BG4k, 7722 1, 2- RS HmBE iR (IR %5 2 A i IR
B2 ) ;3.) HEBEIRIRIE RIS 22— IR, =4 1, 2- ZBFE Hl (DAG) 1 4.) @I B H
B IIAE IS = AR IR, LA A TAG (1] 2)

[0280] WL IZ RN ER B N TAGs, LGV FIAAN LRG58, LA K% R R0 A B TG
Mo AT LLE B B8 N TAGs IR 07 IR () — L9 E R e M SE ) B dE - 251% (10:0) \
M (12:0) EERR (14:0) HRAEER (16:0) AFAH MR (16:1) JEEJEER (18:0) (ylifR (18:1) .
11—+ /)R B (18:1) JLAKHIER (18:3) JALA\GLA{E4ERR (20:0) \EDA.EtrA.DGLA.ETA.
ARAEPA. LLIfiTi#& (22:0) \DPA\DHA. VUM (24:0) AR (24:1) R (26:0) FlE AR
(28:0) MR . FEAK I — P ORUE L 77 2, s BRAR /24 EPA 8\ TAG.

[0281]  EPA, Bl—Ff o -3 IR R I L& ik

[0282] W IMIERFE AL Ay BPA FIAR I I R A 15 8 1k i N JEL 1 1 2R AT 40 e e el R o
ANRUBAL 53~ 20 o 3K 757 P 5 W A7 78— R A 25 i e (e il . (ELE:, ] 1
BT AUR SCIHER, EPA AEP= 17 E 2 R CIR 12

[0283]  H.{Ah, T80 Bl A 12 JeUREEAI1E F ST MR 4Ly LA (18:2) ,
B © -6 BRITER M — . #RJ5, FIH EPA ZEW)A i “ © -6 A6 VAN / A6 ZE{HERE
127 (AT EPA 296 il BRI o -6 FRITER M B & 2E 1 ) , PURAs 18 ik R ek FE%
s (1) T8I A6 RMAIEEIRIE, LA #4028 GLA 5 (2) 18 Cyg o SEMFEEIIMEH , GLA F440 A
DGLA 5 (3) il A5 KUFEEHITEH, DGLA 4L 4 ARA sHT (4) @ik A 17 LUFEERITEA,
ARA #AL g EPA, Bk 3, 24 EPA A& R BBl “ 0 -3 A6 KA / A6 SEMEERER” E
B w =3 BRITER I A ERT, (1) ik A 15 RHUFIBEIAIEH, LA #4024 ALA, Bl o =3 Je R 1Y
HA 5 (2) Wik A6 RHMHEGHIIIEH, ALA #4628 STA 5 (3) M IT Cpg o EMERII/E, STA
AL ETA A1 (4) Tk A5 ZHMABERIER , ETA #4628 EPA. AFikhh, v DIfET L A 17
FHa FNEE 9 VE B M DGLA 427 ETA B, 8824 A 15 LMFIEER A 17 RBAR—ES A6 2/
FIBE Cramo XEMHEEAN A 5 MU ANBFILR LIS, 7247 EPA Z I © -6 Fl o -3 IR ER 1)
HE

[0284]  FH T EPA A& AR AR A A 9 SE{REEAT A 8 U FIF . S HL AR, i
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“w-6A9 SEMEE /A8 RUWLFIRFIRE”, LA Bk A9 sEMEEII/E HEE4L A EDA. SRJ5, A8 &
VRIS EDA #5464 DGLA . Bl 5, 40 b SCATIR, DGLA Bl 5l it A 5 JeHFIRg 46 F LA,
FeA ARA, HohiE A 17 EMFIEEVE T, ARA W] LLEREREAL R EPA. FHAG I “ @ -3 A9
GEE /A8 RIS, LA 5l A 15 EMAEGEI/E A4k ALA. 3R)5, it A9
JEEEIIVER , ALA #5408 ETrA, SRl A 8 R FEERITER, EtrA #4064 ETA. B, @
b A5 EYUFIERF/E AAE ETA Z00f0, 7= 45 EPA,

[0285] 4 TiHAE, £ N R APMERS T IX S A2 15—, LU EATH DX BRI

[0286] 4

[0287]  EPA A4)& M ARAED & &%

[0288]
A F R EPA BT FEE
I R
w-6A6 ZKIFIHE /A6 A BD, Cg/50ELO, Ok PUFA 81 © -3/ @ 6 L
j Ll e A 5D, A17D
w-3A6 XEFEE /A6 A15D, ABD, Cig/9 IBHEMIR © -3/ 06 Lk, IBE 51
AEfR B ELO, A 5D 47 PUFA A M55l s 724 A4y GLA
iRl
Hf A6 MG /A6 FE | A15D, A6D, Cygm
(L ELO, A5D, A17D
w-6A9 WEMfEE /A8 KMl | AYELO, A8D, TCdE PURA = © -3/ 0 -6 TL
Ll 3 A 5D, A17D
©-3A9 SEMREE /A8 KM | A15D, AYELO, PRI -3/ 06 L, LLRE S ik
iRt A 8D, AS5D AT PUFA A8 B 7= AN E GLA
f it

HE A9 AEfRREE /A8 KM [A 15D, A9ELO,

gz A 8D, A5D, A17D

[0289]  “4i'5 :“D” = LRI ;“ELO” = G .

[0200]  WIIRFEEE, W LLH EPA AENIRA, A7 — 26L& 1) PUFAs . 51, 18 ik C,y 00 JETHIB

A4 FAFNEERE A, BPA A] LAHE— B84k k DHA,

[0201]  EHEH T4 B EPA I3 A5 A

[0292]  Z BTG ARG HR FCmERE LUZE 7 EPA BO%E 52 ThBE M it T E 4 ( LR

S8 PUFA 1/ BUE ARG / SE(H RS ) R A AT TR B4 Y. 2 T RRE

NG, COANAEARER FCEEBE T DARAR =2 18:2 JRIHIR, BRI A RAR A 12 LM fIlg (SEQ 1D

NOs :23 F1 24 ;22 WLWO 2004/104167) « 2 T LW, b 30 CEaAE Wty AE 1y 1) i

L HmRTE (RS2 B BPA ML B h i) % GLA) JF R 75 A9 GEilg / A8 AN

R RIEAFR A6 LR / A6 EAREGIRIERIANIZ R

[0203]  PAluth, 76— 2BSEE Ty b, TFE@EIE A6 EWAIEE /A6 LE{fEgEIE ™ EPA,

I, 4 T AT EPA AEWE 1, e/ b UK LR ZE R NTE AR R < A6 MR Cg

AEAREE. AD RUIRIEELL N A 17 RABFIBEE A 15 LB FIEE (B A 17 REFIEEAT A 15 &

WIFIBEIX Y E ) o FEME— PRI TT S, 18 F e T AR 20— . A9 £if

I A 12 ZUIFIEG  C o IETR BRI C (g ZE T o

[0294]  FE—FP AR SE 77 b, 75 B4R 7 EPA, 1 AL A4 B GLA (R TR 23R I8 A9 4E
29
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TRl / A8 LMUAEFIRE ) o« B, i T HEAT EPA L4 R, 1255508 fe /D 0 LU R BRI SN
i BAEWFFRIE - A9 GEMIEE. A8 MM, A S5 RMRIBEELL L A 17 ZHAIEEEL A 15 2
e (B A 17 RAAEEAT A 15 ZUURIBEZ P ) o EdE— 2 ARIE RS 77 2, 16 F Ak
EAE AR DR A9 KA. A 12 KRG Cpy o TEAR BRI C (g, T o

[0295]  AATUSAL AR G BE % 8 58 4 EPA A5 W4 T 75 I A — Pl g 1) 22 il fige 16 S PR o
A IR 25 VR ER SaE fe r 41) AT LSRR AR AT AR, 4020 2 B R ARSRIUR (ndi g 828
W TED B ) ik P Bl A0 AR B SR B il RVE T NAiE 35 P 1R 25 VR R i R S g
2 (R ARE 2 SR YR N T AR R B AN A2 DR B ), (EFH T b 3 B A 2 i A s A P il vl MR ) R 2 2
JRI 25 B AEE 1) Z KRR e 1 52) 2 KB 3oy A2 15 2 RO A 53, ) 2l R B A
TRBRXT T 75 22 PURA (& O A2 AU 581/ B 4. ) 2 IRFE R . R 2 IR0
EHA 5 AR F 4 A E R AR AR 280 a0, 2 K0T Re L2005 1 3240 i
S BT R . DRI, TR B R e 2 IION T ORI 2 1 - 4 e b 1 PURA A2 7= 1 A0
PR, P RETE B TS 2 KA KM A3 B AT B yE . - Rr e SR i e A 1 2 2 vT BAZE H 17
T4 M AR AR A A T A R B 2 1K, (AT DL B BR800 75 2211 PUFA (19218
R B 1 il v T AT 22 i

[0296]  7E & Sty S, 5 B R PR R e L Mo R /B RE e B ) A AR R A
(). S ELRM, T RERhEEIR 2D LL 100 % BI04 A AL R 7, 7618 40 ja b 2467 1
A LA I ) e 28 IR TR F LAY 2 2 Bl PURAs FRRA4, 1 752511 BEPA A2 A b3l b R) 44
PUFAs 201k (4140, 5 100% EPA AR ) o [RIE, 24%) EPA BAEW& AT LAY, 25 fE
Tl PR 2 A AR R A A EE Y, DA ZBUAR A P ) 1) B 8 5 B I PO AT % 18

[0207]  HRYE k&g — =% 18, ] LURR R 22 A w] 3453 1) SCHR (40 GenBank) « & ) SCHR A
HA A7 PUFAs [ 58 7 A1) B S50 4 A, 5 08 ELAG -6 2 2 0 AR 2R e g v e 1) ¢
R i, LR GenBank 3R HU'5 3K 7R 23 Ak AT K43 (W FH T EPA AE )& R 1 5 1A 1) S
fi] :AY131238, Y055118, AY055117, AF296076, AF007561, L11421, NM_031344, AF465283,
AF465281, AF110510, AF465282, AF419296, AB052086, AJ250735, AF126799, AF126798 (A 6
F LRI ) ;AF199596, AF226273, AF320509, AB072976, AF489588, AJ510244, AF419297,
AF07879, AF067654, AB022097 (A 5 F=HuFIE ) ;AAG36933, AF110509, AB020033, AAL13300,
AF417244, AF161219, AY332747, AAG36933, AF110509, AB020033, AAL13300, AF417244,
AF161219, X86736, AF240777, AB007640, AB075526, AP002063 ( A 12 £/ FIEE ) ;NP_441622,
BAA18302, BAA02924, AAL36934 (A 15 F= M A1 ) ;AF338466, AF438199, E11368, E11367,
D83185, 90417, AF085500, AY504633, NM_069854, AF230693 (A 9 FHMIFIEE ) ;AF390174 (A9
ZE B ) SAF139720 (A8 227 AT ) A1 NP_012339, NP_009963, NP_013476, NP599209,
BAB6988S, AF244356, AAFT0417, AAF71789, AF390174, AF428243, NP_955826, AF206662,
AF268031, AY591335, AY591336, AY591337, AY591338, AY605098, AY605100, AY630573 (C,, /465
CropisTH C oo ZETHEG ) o ZRADUHE, LR SCERFE AL T IR 2 22 55 PUFA A2 7™ I 2 Bl I 401 41 DNA
JRH) (AL 88T Bk — 2B L ERLAT B AT 43 B T VR B0 4871 ) [ 4, WO 02/077213 (A9
ZE ) sWO 00/34439 F1 WO 04/057001 (A8 % 1 FI ) 5U. S. 5,968,809 (A6 2= 1 Fl
) 5U.S. 5,972,664 Fl U.S. 6,075, 183 (A5 & 18 Fl i ) ;W094/11516, U. S. 5, 443, 974,
WO 03/099216 F1 WO 05/047485(A 12 % 18 F1 i ) ;W0 93/11245(A 15 & Ml F1 B ) ;
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WO 91/13972 F1 U.S.5,057,419(A9 % 14 ) 5U. S.2003/0196217 AL(A17 4 18
F ) 3 BL & W000/12720, U. S. 6,403, 349, U.S. 6,677, 145, U. S. 2002/0139974 Al,
U. S.2004/0111763 (Cyy/160 Cio1sHH C 1gno FEAHE ) 1o £EUL A | NIZLEERIFIHIEE N S5 .
[0208] S SAG AN S BR AR 1), AU T AN R SR IR I 1/F 22 S0 e 5 R 1 T 3 N FR T HIS £
Wbk, ik e ZE N Zis (1) A6 EMABE. C g T AD RUIMEELL L A 17 LA
B A 15 KA (kA 17 FSRIEERT A 15 RMAIERX I & ) (FYEERH e A9 2
VLRI A 12 FSHURIEE Cy o IETHEEAT / B C jg o SEAH B IIZEER ) B (2) A9 ZEHE. A8 %
TOREE. AS LI HEELL A A LT L AIREEk A 15 RU0FIEE (88 A 17 LA AIEERT A 15 2:ifY
FIBEIX ) (FEIER L Egmbs A9 MR, A 12 RWFIEE, Coy o EHEERT / 8K C g/
TEARER RIS ) o

[0299]  H T EPA & DL FE Al

[0300]  RUVERI LS iz B AR T A0 R e HI DGR BE b 3R 18 1 22 M AR A (o g, 1HL 22
PEA R BHIALIE St 77 Z6rh, A ANERFE L B DL IX e (AT ED ) -

[0301] &5

[0302]  FH F7EM NG HR FCEE BEHR AT EPA A6 BRI 328 2 V0 R0 R AT 422 o i

[0303]

ORF W) 222 Sk SEQ ID
NOs
A 6 FH I Lk R GenBank #1EL 5 AF465281 ; 1,2
U. S. 5, 968, 809
A6 EUIFIEE E Ll GenB ank 3RKH{ 5 AB070555 4,5
Cra/mo XEMHEG ( “ELOL™) LR GenBank 3RHX 5 AX464731 ; 17,18
W000,/12720
Cao JEMHEG ( “ELO2”) SO ERE  |U.S. 6,677, 145 20,21
A9 GEfHIEG TR A 4 T GenBank JRH{ 5 AF390174 49, 50
A 8 AN 1R AR Hy FL[R) AR He ) 32 [ LA H i 57,58
11/166993
[0304]
A5 F g = LR E GenBank #1EL 5 AF067654 ; 6,7
U.S. 6,075, 183
A 5 EHRIEE BREEH 4 WO 02/081668A2 8,9
A5 EBRIEE A GenBank FRH{ 5 NP 037534 11,12
A5/ A6 EIBAIEE B GenBank k{5 AF309556 369, 370
A5/ A6 FHIAIEG Bt GenBank k{5 BC068224 371
A5/ A6 EIBAIEE B 372,373
A7 EYRNE T KE US2003/0196217A1 14,15
Co/1s RE T fif N B G e ) 74,75
( “YE27) —
Co/1s AE T LSIIE 2 k= 66,67
( “EL0O3”) -
Coo/ o JEMHEE (rELO2) e GenBank 3kI 5 AB071986 63,64
Cy 16 RE T i N EIS i ) 77,78
( “YE17) —
A 12 KR fift i S E P WO 2004/104167 23,24
A 12 FHANRE A GenBank $RHL 5 AF417245 25,26
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A 12 TN 5 BR R WO 2005/047485 27,28
(Fm d12)

A 12 ZMFNEE (An d12) R hE Fo SR A FE A 0 H R S 29, 30
BE1.15( 3242 1) ;AAG36933 ;
WO 2005/047485

A 12 FM RN & GenBank FRH 5 AY280867 31
(VERSION AY280867. 1 ;gi :
30721844) ;
WO 2005/047485

[0305]

A 12 Z MRS S 2 SR 25 22 R 2H I H A R ) 32
(Afd12p) AFA. 1330344248 ;345586

(AFA5C5. 001c) ;WO

2005/047485
A 12 M Magnaporthe M. grisea ZERAIH TR ES 33,34
(Mg d12) grisea FE 2. 375 AL IR RE

MG01985. 1 ;WO 2005/047485
A 12 KA FRE RS GenBank FREL 5 35, 36
(Ne d12) AABX01000374 5
A 12 R REB R ABPRAIEEATH M ES 37,38
(Fg d12) B 1. 233 ;W0 2005/047485
A 12 R Lk R GenBank ZkE{ 5 AB020033 374, 375
(Mad12)
A 12 ERNE Saccharomyces GenBank 2KE{ 5 BAD08375 376
(Skd12) kluyveri
A 12 KM AN FLEYE IR [PRE “Yeast project 377,378
(K1d12p) Genolevures” B 70 & 4k [

BERCHE PRI S S

K11a0B :35614. . 36861 (m) [£]

gnl| |GLV|KLLAOB00473g

ORF (Center for

Bioinformatics, LaBRI, Talence

Cedex, France)
A 12 EEFNEE A 22 bt GenBank 3kH{ 5 EAK94955 379
(Cad12p)
A 12 MR POB AL |GenBank 3KHU S CAG90237 380
(Dhd12p) Rt CBST67
A 15 EE R 5 ERER WO 2005/047479 39, 40
(Fm d15)

[0306]

A 15 RN af NiiiE=o YR A T H I ES 41,42
(An d15) B 122( 3242 9)

WO 2005/047479
A 15 N Magnaporthe M. grisea ZERZAIH THIES 43, 44
(Mg d15) grisea FE 2. 1597 R FE I P

MGO8474. 1 ;WO 2005/047479
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A 15 KRR FHRE GenBank FRHL 5 45,46
(Ne d15) AABX01000577 ;

WO 2005/047479
A 15 KA N 2] ARBRAEE A H i ES 47,48
(Fg d15) B 1. 320 (BAA33772. 1) ;WO

2005/047479
A 15 MG (Mad15) e L GenBank 3KE{ 'S AB182163 381, 382
A 15 =V I m e CfERE  [GenBank ZRENE XM 451551 383, 384
(K1d15p)
A 15 EHMFNEE (Cadl5p) A i 22 Bt GenBank kH{ 5 EAL03493 385
A 15 E TR Saccharomyces GenBank 3XH{ 5 BAD11952 386
(Skd15) kluyveri
A 15 RN VOB ERBEAK  [GenBank ZKHY S CAG88182 387
(Dhd15p) L CBST67
A 15 RN I ith & GenBank ZkH{ 5 EAL85733 388
(Afd15p)

[0307] "y MHERERN A0 H f Sanger Institute.University ofManchester fJ&/1E
Z F1The Institute of Genome Research (TIGR) Bl ;4485 i & FE R 4101 H f Center for
GenomeResearch (CGR) , Cambridge, MA % B ;M. grisea FEHF 40 H By CGR A1 International
Rice Blast Genome Consortium %B) ; R BEMEEFIZH I H iy CGR f the International
Gibberellazeae Genomics Consortium(IGGR) % B,

[0308]  HIil ATEAT T 2% T~ 2 o G A Bt () R 23 B, AR S BNIE S A At g IS 8% B rp 38 ik
IR0 B AT e A/ B AR o A9, RV PR g I HIR D I8 B S e 6 ) G R
FIHS I 23 ARTHRAF I, I HAFA T AR A 4 BB R 1D IS i el S HE e R DT R
S LAY I 2 ) (RIS, (FE VA 1 X SOl R A Re e o 2k TR REAT 19507, YEL
W M e AR SE R C IR ITIRAE A AT 2% C (T BRI R DT PR ZE A (B C 16 sepm
i) YE2 52 APLSEHRI A C IR WBRAE A i & C (o507 R B Wi BRAETH B C B C 16/0s e
g ) o AHICHE, 2% OB B A A B BLOS JEIRIR , 1% 7 1 R AE 5 38 IR i R A 1 g 1)
P AHSE, T3 BT IR 73 M7, DIIESE ELO3 7E A Cg o ZETHINE 1% 57 2

[0300]  XF T A 12 KUHIEG, HIE AR T H-FROBH I, BI R 2RI A 12 KR
(HH SEQ ID NO :27 Zwhd ) DLECTRANAAR NG HR [ BE A 12 23RN 58 v iR 803 A2 R, 70 A
NEHR FCRE BE A7 18:2( 22 W, W02005/047485) o« HAAM, 1 22 i JIig HE IS BE TEF JA 3+
PR AR BRI A 12 ORI R R R IA, LU AR L DART I8 ik R 18 TEF J3 3 718 T 14w
A IR HR IGIEEBE A 12 ZHUAIEG ik & L R A AT 7K (9% 1) LA R &R ) B mK-F
[#) 18:2(68% ¥ LA PIFR & ) o IXAHN TIEWEAL B o b E e (HECh ([18:2+18:3]/
[18:1+18:2+18:3]) * 100), 73 Al /& 85 % Ml 74% ) o LEIXSLLE FAGFERE I, Xt FHE O 40
A 12 AR, V5 R X fd BE HI FC2 BET 1 EPA A2 7= BRRIIEAT LRI — PP B A R BH
FLIR R IR TR A 12 BRI R 2 Uk ) ({2, AU AR N 52 0] LTI, B ZR ek
A 12 F AR RT3 1 P LR AR B FC IR BE A G 08, AR e UEAT 19 25 i Ak ) o

[0310] Bk#&, IO E T HAHRT A 12 URIRE, ‘e AT 7] BE e s A8 R fg HIS IC % R h
DA SR ERE R . HAAHL, Saccharomyces kluyveri A 12 EMAIEE (GenBank 34HY =
BAD08375) #iiA T Watanabe et al. (Biosci.Biotech. Biocheml. 68(3) :721-727(2004)),
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Mk B B LR ER A 12 SIS (GenBank $KEL 'S AB182163) iR T* Sakuradani etal.
(Eur. J. Biochem. 261 (3) :812-820(1999)) o K HIXLEFFFI R SCHEAR 1) 77125, il ATELL
T SR LT A 12 BRI P e B 4 IGEERE gnl |GLV | KLLAOB00473g ORF (SEQ ID NO :
378) , 1A 21 £ GenBank 3 HU 5 EAK94955 (SEQ 1D NO :379) FI 7 3 [K 78 (= ) (G 8% £F
CBS767GenBank 3XH{ 5 CAG90237 (SEQ ID NO :380) . fift AEHE [C % RE A IX SEHRANK) A 12 F0
FIBE AT B — PP R AT AR VRS N LA A2 7= 59 B, A 34 o3& Ui PUFAs (4
EPA) B4,

[0311]  7E 5 —FRIE S 77 &7, B BRERF (SEQ 1D NOs :39 F1140) J& HH T34 i ALA 47~
FIARIE A 15 AR, FAZEEE A 15 RIBAIEE S IRTC A A 15 RFIREAH L A —
SRR R TE . B SE, A 16 BMAIEE I DR AEAE T H B8 1) A 12 BAIBEE I (IR
ZIGRAE AN BERT ) o LARTIIBFFTUE R T %465 SEQ 1D NO =40 [ k& J= BBl AL 1 i i
HEECRERE A 12 RABAIBEOE IR AR RS K 24 % IR L AL A LA (JRELALH 7 it &
J3 ([18:2+18:3]1/[18:1+18:2+18:3]) * 100), 3+ H. 7] LK+ 96 % 1 LA 4L 4 ALA ( JE) %%
W Eer & [18:3]/[18:2+18:3] % 100)) o HIk, AN T X HE FIRRIEM A 15 K
MG AEAR (A=A AE e 3 e BRI BE B rh RIS T T A 2 e A 15 MU FIER IR ALA )
PERR B A AU 4. 1% (Meesapyodsuk etal. , Biochem. 39 :11948-11954 (2000)),
M0 247 PP B P B R IARRUNINEE A 16 RULFIERES, ALA AR B8 70 LU &2 1. 3%
(Reed. , D.W. et al., Plant Physiol. 122 :715-720(2000)) , H BB A 15 25 11 1 g i
P35 A HE HE PC % BF T 2R I8 I BE A 1EAT AR5 i I ALA & Rl [ B, AHXS TS A0 1 15 = 40 i
(1SG0T8, FH 465 SEQ 1D NO 40 Rk & 25 PR e Ak I A R HE G BRI ALA 7R 2
SR 3%, XA T o4k O ALA 19 B o4k 0 #F 2 83% (if H 4 [18:3]/
[18:2+18:3] * 100) 1. IHJa, HERHRML A 15 BEXT 18:2 (K FilF « -6 FT44) HAT FIX) 1)
YRS E. HAkkh, A 15 ZHMAIEGRER 4L GLA #5464 STA, DGLA %64k A ETA i ARA #%
1k EPA.

[0312] & H AUK R ER R AL A 15 B X E LR A 15 RV RIEE, ik % TR
RE B8 % DL SO 16 280 2 70 i I BB LG W RE AP B AE I S AT 16 A 16 R FI . H Ak,
Saccharomyces kluyveri A 15 I FIEE (GenBank 3KEY ‘5 BAD11952 ;Skd15) #ii& T Oura
et al. Microbiol. 150 :1983-1990 (2004)), 11>k A mi L FEE 1 A 15 EMFIES (GenBank
$REL 5 AB182163 ;Mad15) #i ik T Sakuradani et al. (Appl.Microbiol.Biotechnol. 66 :
648-654 (2005) ) o FH T3 YA 7471 (1) 245 58 43 0 53 26 T e A1 5 LAT %2 1 S. Kluyveri il
s FREE A 12 F VR 25 1) [R) VPR R0 B S e AT 9 T BEE T I A e X PR X 2 1 42
7 5RO A S 2 . Magnaporthe grisea. MKEFEMRE AR BN A 12 1 A 15
FH AR L 2 DI A DG ELTE A 12 I A 15 EMFIEEIGIAN 2 (20 ESCER )« X
— IR T AL ISR GE B FE N CLAT B, B, ORI BB A 12 R AR
PRI Re R & — P B A 156 MBS MR S A —A B A 12 ZHAEE S & e
(ZILWO 2005/047480 F1 WO 2005/047485) o [KlIt, A SCHR 78 70 & 4 IR B A (B4
P BE 038 PG TR PR BE CBSTOT A ith 25 A0 %552 T AHABLET “ ot 1997 LI A 12 KA
FEAE AR 5 IF B, an PO ies, BeXT Rt 8 A I — A i B DURT 28 1 S, kluyveri A 12
ZHAIEG (Skd12) KRAREZY), 15— 5 Skd1s KR EE Y] (& 34) . B, 2T
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X M7, HIE NS08 T 3L v & 4k [CR%E B GenBank 3R 5 XM_451551 i IR 4 ) [ R%
CBS767GenBank 3 HL ‘5 CAG8S8182. [ 4 1 22 % £} GenBank 3k B 5 EAL03493 F1 4K h 7%
GenBank 3KEX 5 EALSST33 1E A #l (I EL T A 15 M AIEE, ‘© A1 7E M IR BR FC R BF rp 1k 6
BTV T3 o -3 TR AL 7.

[0313]  FEENAMHISEHE 7, IS NS E TR X/ BA A5 ZMMBREES A12 £
TRLRH 8 % T PRI SR A I B o EL AR A, 4 0 B0 Mad 12, Skd12,Ne d12,Fm d12,Mg d12,
An d12, Fg d12, Dhd12p, K1d12p, Cadl2p, Afd12p, Mad15, Skd15, Nc d15, Fm d15, Mg d15,
An d15,Fg d15,Dhd15p,K1d15p,Cadl5p il Afd15p ( S0, F 0K ) MR ITEER 741 L XTI,
IR B THER A15 8 A 12 EUHIEE > W EAHMN T Fn d15(SEQ ID NO :40) ] 102
fr 3 B 5 e AR ST ) HisBox 1 (“HECGH”;SEQ 1D NO :404) ARG =N I B vk I A7 &
A Tle BY Val ZIERRIEE (K 6),

[0314] K6

[0315]  {EEN A12 A1 A 15 RMIMBRHI TR His Boxl I LR ELXT
[0316]
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A8 4 B B SR FAofaBl
SEQ ID NO: 375 &5 107-118 Madi2
SEQ ID NO: 376 #5 116-127 Skd12
SEQ ID NO: 36 #7 153-164 Nc d12
SEQ ID NO: 28 # 149-160 Fm d12
SEQ ID NO: 34 #5 160-171 Mg d12
SEQ ID NO: 30 #5 143-154 An d12
SEQ ID NO: 38 # 130-141 Fg d12
SEQ ID NO: 378 &5 106-117 Kld12p
SEQ ID NO: 379 #5 135-146 Cad12p

‘SEQ ID NO: 380 49 120-131 Dhd12p
SEQ ID NO: 32 49 142-153 Afd12p
SEQ ID NO: 382 # 105-116 Mad15
SEQ ID NO: 386 49 117-128 Skd15
SEQ ID NO: 46 45 119-130 Nc d1s
SEQ ID NO: 40 45 101-112 Fm d15
SEQ ID NO: 44 &5 95-106 Mg dis
SEQ ID NO: 42 #5 88-99 An d15
SEQ ID NO: 48 44 101-112 Fg d15
SEQ ID NO: 384 4§ 117-128 Kld15p
SEQ ID NO: 385 #5 130-141 Cad15p
SEQ ID NO: 387 #§ 132-143 Dhd15p
SEQ ID NO: 388 #9 94-105 Afd15p

[0317]  HiE AMESRE AL B Tle A Val 23 B2 ZUR MBS A 15 F1 A 12 L FIEY
S MR R . B R, HE AU TEAR N R B Tle (B, B /7 IXXHECGHSEQ 1D
NO :405]) WAFATELE A 12 RO FIRERE SR D2 A 16 2RI, 7EAH R R L B Val (BRI,
B/ VXXHECGHSEQ ID NO :406]1) WFATEE A 12 ZHHIEGAE S R 2 A 12 ZUHRIEE .
PR G, X — FRAN SR 2 R/ 02 TR e AR S e AR R L S M R B 25 R I SR ik 5
AN, YONFERIS A 12 REFIREFES A (AndbAbHiAR % SEQ 1D NO 40 FIARA Hiert L i fn
B ) FIFER A, ZEIGAT B S 3L Le B8 Val (1) 5824 e AR BEds S 1, i an st A 12 M
St I B AR, EIRAL B R R Val Bk Tle BISARK OB Ry 7 M, B Wit A 15
FHLRH R S o

[0318]  {EARIESLIE /7 %2 b, W] AR T B0 IR s e, IEFE 2 Bl A 5 MR, 168
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XTTAESE 4 b R IA LA™ EPA it A5 MU, HAkH, H¥RIE o -6A6 LifH
/A6 GEEFIRIZEN © -6 A9 JEMHER / A 8 LI FIBGR IR, =y (L B f R  BRGEHE A
A5 EMFIEE R . AR, MEERH 0-3A6 LMFINE /A6 WHEHEAH 0-3A9
GEANE / A 8 MU B IRSE (TTEF) T4 ik © —3PUFAs) I, R © —3— ARIEM A 5 F=Hufl
Wi, Wk B ORHEPE # BB A 1K) A 5 FSHURIEE 2 FEAR) . Hastings 5% NfWIIE T B A
cDNA (GenBank ZKH 5 AF309556) 7ERGLPGHE I BE (3808 7R HE TR o -3 BAAEXN T 0 -6
KPR R E e, I H AN & T A5 REAERE R A6 WEMERINIhEE A6 fl A5 £
YIRS ME . BE S, B35 AN %52 T GenBank 3K 5 BC068224 1 4 GenBank 35EL 'S AF309556
() RIS, He X A AE T ORF [ 984 A7) 1bp (T) 62k (30 X548 ) #1171 A7 1) 1bp HUAR
(G HUACH A) (FEV MU M2 ERRECE ) o Aa 4 TR VILTIM 58724 5 GenBank 3R
HU'5 AF309556 Zahd & AAHIF 54 8 1 (PRS2 9 “Drd6/ds (W) 7) » & HiE ATEIL
IRE TR T PR B Drd6/ds (M) R ISR I H L GenBank ZRHY ‘5 AF309556 (K
Ky 50 % 351, (HAE HB PGl BERR Hh R AL ETA UEBH T Drd6/d5 ) 1) o -3 Kt mife
% . B, %8 (EHE%E 2 SEQ 1D NO :373) B B A LUK 5 B AERIA 0 -3A6
FHAIEE /A6 IEMEERITEL © -3 A9 IEPEE / A 8 EWUFIEIEFE LIS I © —3PUFAs & )
A HRET

[0319] 44K, fEAR KR IHHI ARG /7 &, BT DL 5 SEQ 1D NOs :2.5.7.9.12.15,18,
21.24.26.28.30-32.34.36.38.40.42.44.,46.48.50.58.64.67.75.78.370.373.375.376.
378-380. 382 F1 384-388 Zhi i 18] Vi 1 il 11 40E fif ¥ A<AH [R] 1) H 8 DNAs 71 At fig HE [ B
A7 EPA. “IRAAH [ 27 DA PR 3G 0 507 55 106 2 1) 22 Ik Bl b 28 2k B8 17 A1 (R AL IR P
FIZRINH 227D 80% .90 % 51 95 %6 [RIYEME 2 FE IR P A B IR P41 o A T 2 1K, LA P A1) 1)
KEEE 22D 16 MaEER, ik 2/ 20 M 5K, sl it 35 M i .. X TR, L
PR 2 20 50 MEIFIR, ik 2270 60 ML IR, SEALIE 2/ 75 METFIR, &
PLik 110 MEZEFER

[0320]  [F) ¥ 14 S 780 2 B e 40 2 W SRR DN = 1, PP ORTE Y R A A AT SRR
T Wiz F IR B R IR 7 A AT v UL B AR e " TR A AT i " mT DO
iok Y SR SR A BB ST T R B[R R A o M R (B AN JRPR T 0 1. ) GCG 2
JF 20 (WisconsinPackage Version9.0, Genetics Computer Group (GCG), Madison, WI) ;
2. )BLASTP, BLASTN, BLASTX (Altschul et al., J.Mol.Biol. 215 :403-410(1990)) ;3.)
DNASTAR (DNASTAR, Inc. , Madison, WI) ;#14.) 3% F T Smith-Waterman % % [ FASTA &
¥ (W.R.Pearson, Comput. Methods Genome Res., [Proc. Int. Symp. ] (1994), Meeting
Date1992, 111-20. Editor (s) :Suhai, Sandor. Plenum :NewYork, NY) . 5 A< H1i# [¥] 9 [ A B
YRR I, TR T A T A, e AR & SR 5 T R I sl 11,
SRAEST AU . FEARDCH, " BVEE T RORIEAIR WU AT e ) B I 2 S 0 28 AT 4
BB S E . — el Pk v LR A8 1 25 22 A B i S R0 L B A A R 7 [ 905 A 4 i
VEECAH LR 41 o

[0321]  ZEEAREERISEE T A, FIH T 4% 5 SEQ 1D NOs :2.9.12.15.18.21.50.58 Fll
64 IR 1K) 7 91) 55 AR [ (9 25 VR AT R S TP i ) 25 65 UL I S Rl o EL A, ARl R
N G2 J, W CLE I 8 S 1) mRNAs (1B 805, BN e Y 2k R (3R 08, BT ik B0
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F G o e P 2 P i SR PR AT B I 2 DR R R ) 1 AR AR S AL o S A
TSEILT . PRI, A 0 B2 AE S5 T2 AR ) 9 S € 22 IR IR A 1 10— B 2 B AT
PR, I, 4B 1Y) 22 BRI H A e T2 D0k iy 8 1, I HL, g R0 12585 1~ iR HT a] B
B R 2 IR SRR D R A

[0322]  —Jfcih, MR d 1 (I DL K ERIA AL ) A (3 A 5 I A 52 I 44
DL i O ATAR I 5 W] DALERR S8 SRR 15 A b i 2 d EOLIERI RS 70 2R)5, T B
i LBk DI 1R 2 B 1 A Al s 0 b A PR R 2 IR (2 M A L S L L B
Yol ) I2aErea. tn] LGk DNA R4 d (BB sy ) » BARR 2 3K mRNA AR A7 A (A4
TR PR A BRI B RT LA DNA A (EGEAY ) , LK BRIE 2 SO e T
L[ 240 e S R 2 R

[0323]  IbAh, C R IURH IR AR A0S 1 CATG” BRI AR IR Py 51 32 Wi P Bk 440 M )
AR E 2 IRAERE B P R IE A B, W] LU RSN R R F IR 751, LS I R4 %
BER RGP A, A LI EERIRIE o O T AEREREH AR IE, ] OB R AME LR IR 1)
B TR R 7 5 A2 1 S BIL» I d 5 28  J T g A I R RE IR, I 226 v R 10 245 TR R 5 138
MR Rl 5 1 SEIL RS o B S AT AR O 90 A HI P B TR B I, m LU 1 P A Bl
UG, I HARIZ 5 TR 7 51, DA AT E OB 11 T rh e ik ik

[0324]  FEAS B HR, 3R 5 (1) L8 FS VR BT SiE (ol 2 DX D A28 i HR G I BE rp R A k4T T
WAL, A RS T ESCRE s UG, I ] RE R I 1 o i HR B
TR (2 0LW004/101757) JF H A2 UL #8S 1. RJa, 4 T it SO s
B EC I B P (O ZE R R, e CATG AR a5 1 ML 3L P41 (R “MAMMATGNHS” (SEQ
ID NO :368) , H A A HI B A% IR o] JF 2 65 40k :M = A/C ;S = C/G ;H = A/C/T ; FIN = A/C/
G/T) o RICHIFR T BCEC T AEMARHI R B b FRIE I AR #0 1 DUAL RZE LA B35 7, I HL
AT R TR LRI ZE R 47T . % Sub. Conv. & “JRMEALH 70 L7 KAR'S,
Codon—Opt. & “ZF LI FIFHE .

[0325] FE 7
[0326] X F-7EfA M HE G B A BEAT EPA A6 Al e A 128 10 850 A0 A 140 2 Y T g A 4B
i
[0327]
FARELH FARELA Codon—-Opt. &£  |Codon— 52k Codon—
% Sub. B |opt. FEH Opt.
Conv. PSRIE S % Sub. SEQ ID
Conv. NO
[0328]
ElLmE A [30% 1374bp [¥) 42% WO 3
F G 152bp ( MR F 04/101753
(GenBank 3HX 144 NERST)
5 AF465281)
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S 30% 957bp [ 94bp  [47% WO 19
SEFN ST Crga0 T (M T 85 A 04/101753
fifii (GenBank FERET)

RIT
AX464731)
EHOMBREE  [33% 817bp ff] 114bp |46 % 22
C /o0 RE{H ( MM T 108 A4
( “EL02”) ET) —
S KEE AT [23% 1077bp ] 45% EERe (16
FHAEE (US 127bp % [ LA
2003/0196217 (MR T 117 A i# No.
A1) ) 10/840478
BREGHT 4 A9 789bp 1 126bp  [30% 51
s il (AT 123 4>
— FEWT) —

AR A8 X 1263bp f 75% LRARRE) |61
AN 207bp 5% [ A

(MMNTF 192 4> & No.

— DT ) 11/166993

BREHiSM A5 |T% 1323bp 1 32% 10
F U 203bp ( AN T

193 BT ) —
A A5 EATIRE 1335bp ) 30% 13
(GenBank FKHY 227bp
5 NP_037534) |- ( HRY T 207 A

FEWT) S

[0329]
BHRM Coelt | 792bp F 127bp  [43% — 65
fin g (AT 125 4>
(GenBank 3KEY BT )
5 AB071986)
[0330]  FEAKBHMBSMO BT, S8 H ' —2 DNAs AN 25 SEQID NOs :3,10.13,

16.19.22.51.61 F1 65 BT/~ (0125 22 M AR SiE Ao RS A AR [R], ] DLAH F b4 i) H 1. 491
i, o] LA AR A R BT 5 N AR IR HE QR B 0 9mts A 6 22 AEE 2 K1Y DNA J7 5]
AT LAEE B B AR 7 GLA B STA [ RE T B4 o T S A A 6 o g 1 DL R B IMBE DD
WmER HER.JEERE SR EERVEKEE . Coidosporiun, BEE BREE . thE
JE LLEEREE A R R . (R BRI E T, R OO 2 P. Cruentum. fEREHUER)E 1, el
IR KT B R U D P R R R PR R EF angul ispora AR AT 7 L4
e, fEBHERET, FlEGR IR BRANE B

[0331] B, a1, —FiAH G RIBAREA R S e L pE s A6 RMAREIAAH [, (2]
DUAERE B 53 F HRFE AR EE 6 AN 1947 B i 05 IR 701 22 Vi e M Rt vT LU
ARFVES A6 ZHMUFIREE, AN Z 2 MURIBEIAR T LA 208 LA #6468 GLA i/ 5ok ALA
B STA, R, I 55 M A 2 T 5492 b R A0 2 1o A 56 AR AH ] 9V L IR BE ), ] LS
2 (E ) AHICI R A BEA G (.
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[0332]  4n bSO ERIR IV, 78 5 — St 7 S b, ARG 2] DL RS Tk H
) A 12 REAEERT A6 BARREMME SR Wk A 12 LHUORIBER A6 2 Hafl
W 5 VB B Sk B A 7E— i, IR T RS . A 12 VFIREEE A 6 J RG] LA T a4 &
IR N R385 o AU AR N RARE 5 T st FG e ad 42k 43 10 732, 9, 4
SKAT RL— BN 2 B B 1R, I HAS R ma Rl 5 Wl 9

[0333]  fic i, ASATIE 2N 50, SCHR AP 78 20 30 30 T B BT S RE 7 90 S e e — R 1 5
I, BT CAA RSN AR FIE B 08 AR A5 BRI 2 T iE s e i, SRAS R ARAT
FE RABANEER / Sk (R BRESE DR (1 9848 o IX AR 43 RS AE 1A PN 2E 7= 40 1) LA 23 VLR g i A fof
BTG I 1 22 ik, L 7R T R A i ok 0 BRAR RN 3 0 24 40 (s K 2 5 1
BB T PURA B B 0 )

[0334] oz, RVEPEH T gmbEIa T {EARNIRER FQER BErh A2 7 EPA [#) PUFA 2E4)& BUS TR REI
e 39 2% VR R I A (R ESEE IR 1) 7 1), S S I RIS T BRI A R B T DA Z Rl (A
G T R T B S R I T P Y AR R BRI B B A/ BSR4 B T
BEAL B 4 2 Ho e g i PURA ZE4) & BGRARREIR TR o 3 S0 25 0 T 1) 5 1L W] LAAE
TLUFRED) :1.) 76 NG F BIREE R UG THE B A 17 AT 18 ANk Ji - [ X i iy R 25 1
AL, I HAEAL ARA 54625 EPA T/ 8% DGLA #54k 4 ETA (A 17 RABAIEE ) 52.) 4k LA F4L R
GLA 1 / B ALA 4k 2k STA(A 6 Z2HufIIfg ) 3.) 4k DGLA %464 ARA T / B ETA #4024
EPA (A5 ZHURIER) 4. ) AL IMEREEAL Ay LA (A 12 K1BAEE) ;5. ) MEALLABEAL G ALA(A 15
FUURNEE ) 6. ) M4k EDA B4k >k DGLA 1 / 5% FtrA #£4k 4 ETA (A 8 FeHUFIEE ) A1/ 8¢ 7.)
TEALERAE R 5 AL N AR R BR AN / sl R R AL Ak A R (A9 KAl ) o UL 77 =X,
T Ak B B A8 LB ANBR T2k AR IR IR L . M R, BATE T kAL B R &I
BRI REAEAE T AT IR 7 BR o BEAE NS T A A g4 FH IR A ZE S 2 /M, AT A7 BB 2 A
VLR DT BRI e 7 o SRS L, X SU KRR AEAE T- LU R BB ) < 1.) ¥ LA ZE{# 2% EDA 1 / BY
¥4 ALA SEAR R ETrA (A9 SEARE ) ;2.) GEMH CI8 JEEM, LLAER C20 P24 (Cgno KEAHE ) 53.)

FEAH CL4 JEYD, LLZERZ CL6 =M (CouioJEMHIEE ) ST/ B 4. ) SEMH C16 JE4, LLZERS C18 7240
(Coo/s EMHHE ) o FEEFETE B — LR REM (b — SC LM N, VB N T 12 SR e
.

[0335]  EEBLELREIE M HLAE TAG R4 R 28 A 35 B8 v (4

[0336] EEAEEBE VIS5 TAGs AW A . X TBERED [ TAG 2EW) A 1 G S
55 (00 25 BT 48 755 5 B0 TAG A R B9 AR o 1) 0 1 79 el 4 THD ) 4 25388 /2 <D, Sorger and
G. Daum, Appl.Microbiol.Biotechnol. 61 :289-299 (2003) ; #F1 H.Miillner and G.Daum,
ActaBiochimica Polonica,b1(2) :323-347(2004) ., JRUE XLt fI4EE B RS T &%
BB EE R IR IE IR SR AN R R (TR 30) S (EA AT T AR DA TAG A B ¥ 18 15 75 TR i S 5
b b IR TR AT AR IE AN JE

[0337] &% E T VURN LB W BEEE e B g BE IR 50, ' 11 2 52k —CoA R ME Bl AR
WG A SN, P IR B A

[0338] (1) BEHE —CoA :JJH[E FEEEIL AL (ACAT) ZKIK, EC2. 3. 1. 26 (Il FRAE[ Bl
M) o XA IE R F AHE 51 SR L —CoA [ BEEE 4k CoA [ B WS (1 » 3%/ 5 I
BAFE 2 5 TAG A6 R 2 R 20 SR 1K) DGAT L,
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[0339]  (2) ODN#EME - JHE R ELIEEEREEE (LCAT) K%, EC2. 3. 1. 43, XK F RN T
ke I U A T[] e 26 A Ay P et AT 1 — B i B R IR . XA KR B B35 2 55 M ek A
AR sn—2 fLBHR T 1, 2- “EEREH M sn-3 A1 8, S5 TAG A=A il - k3t
HMBEIE ARG (PDAT)

[0340]  (3) —EESEH MBI REEE (DAG AT) 5K, BC2.3.1. 20, XANFEER KK (L
DGAT2) 225 TAG WA AR DI,

[0341]  (4) H it —3— BEIRWEIE e B A SE —CoA ¥ ML TR IR IE IL 46 2 i (GPAT/LPAAT)
F . GPAT (E.C. 2.3. 1. 15) AT TAG WA IS —45, 1 LPAAT (E. C. 2. 3. 1.51) &
55 TAG S IS =20 o IR FIE A FE AL BENR R CoA 2 [) [T 2 A2 60 (1935 110 e I Tk
MR R g (LPCAT) o

[0342]  IX 4 NI B R IE R K Ik — AR T IR DR B S W& RS, I
AT R 22 S T A AR e A AN R AR R &5 R (Ho Ml Iner and G. Daum, supra) o
FE MK 2T AT A HEEB FC e B AR TR L R E B XX 4 DM EE K AT IS, DA
fEAFRERS & e T 25 % 1K EPA

[0343] £ Pl ILiL #E 1K D R

[0344]  [&] 4 FMEHE T AR R G B PR 2 Tk WL S B i 2 (R AH HAEH . el =
TAG HE4)& B RN, O BRI SR — 22 — 0 T B MRS —CoA 48 GPAT BEALA sn— H
W3- BEER, LLAEFT W LB PR BR (LPA) (CoA 1E N BIF=W ) » ARG, B 58 — AN 7k
5E —CoA [ BEAL, , W LR G B B6 AL R B IR TR (PA) (CoAVE M ENF=M ) , 1% N & LPAAT JEAL T o
NG BENRER R 71 57 B IR IR bk 2 W IR I AT, 77k 1, 2- R H i (DAG) » B 5, il it
DAG AT ( 41 DGAT1 DGAT2 8k PDAT) #4555 =BT ER I\ DAG [ sn—=3 {7 & , X TAG.

[0345]  LART, A4 DGATL ME— L[ 12 5 TAG & BB, 1L 7 ST BEE —CoA FIT DAG #
KA TAG FlI CoA I [, Hrp kL —CoA FE[HHE R 3] DAG, X TAG. 40 DGAT1 55 ACATs [A]
PR, B TS T TG DAG AT BEZ%, ‘BT ACAT JEEI G T % . Rk, BRAER)
4 X 43 T 5 ACAT ZER ZK I AH I DAG AT g (DGAT1 ZKJ& ) FIASAH LI DAG AT B (DGAT2
K ) (Lardizabal et al., J.Biol.Chem. 276 (42) :38862-38869 (2001)) . 7FELAZ LMK
P BB (EE ED SRR UL AEY) ) % T DAT2 KR A «

[0346] f#x T, Dahlgvist 2 A (Proc. Nat. Acad. Sci. (USA)97 :6487-6492 (2000)) F
Oelkers %8 A (J.Biol. Chem. 275 :15609-15612 (2000)) RIR T LEAAELEBLIE —CoA 144
N, R EEFE —CoA AEMKHETENLEE, Al LUK A2 TAG A ii. H AL, PDAT B2l B EAH il
W) sn—2 A7 B HIBEEE, H 8 3) DAG, LLZEF” TAG. 1% 5 LCAT FkE5Hy EAHSC R4 PDAT i
INBEAME DGAT2 JBHE 74> R AE, T 4 HEN PDAT 78 A — S8 AE 40 h O IE I3 25 “ A8 WL
Wikg i FEE/EH (Banas, A. et al., Biochem. Soc. Trans. 28 (6) :703-705(2000)) »

[0347] G T MV BE 2 RE P G TAG & %, fiiA T =& 4% (Sandager, L. etal., J.Biol.
Chem. 277 (8) :6478-6482(2002)) » T 4t, T2 2@ 1 DCAT2 35 ( H1 DGAL ZE K 4w ) , A DAG
FIBEEE —CoAs A B TAGs » 1A, BHITAFA, %552 T PDAT (H1 LRO1 R4S ) o &), TR
FhESE —CoA [l — BEEEH LR ( H AREL 1 ARE2 PR 4 AL ) ) FHBESE —CoAs T [F i A= 7 [
i fis ( FIC & TAGs ;2 ), Sandager et al.,Biochem. Soc. Trans. 28 (6) :700-702 (2000)) .
PDAT F DGAT2 — 2 £ T3 WP 4 P BE 0 1) K 2 95 %6 I AR & ko
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[0348]  FL T8N ] 19 3 (4 A5 DGAT 1s . DGAT2s \PDATs Fll ARE2s (K741 (Z 0L F30),
HiE A ALE R AR HE B 7 BE A 20 BRI AE T 4w fi5 DGAT1 (SEQ 1D NO :94) . DGAT2 (SEQ 1D NOs :
102,104 F11 106 [ HH SEQ ID NO :102 &4 % /D PANISM (1% 42 ORFs, f1 SEQ ID NOs :104
H1106 HF4EAER sSEQ 1D NO 106 Z@fis ) ORF 5 e ©.40 DGAT B 2 A = FE AR IR, SEQ
ID NO : 106 HF IR BR T RARFEE ) DGAT Zhig, IER] 7 SEQ 1D NO : 107 (2 kA
DGAT Zhfg 1)« PDAT (SEQ ID NO :89) F1 ARE2 (SEQ 1D NO :91) W2, {HIE, 575 P pE %
BEFRIF R AR (2 PDAT FHDGAT2 4757 K2 95 % WM AR & 1 ) AH I, A IAE I HIS FG 2
BE) PDAT. DGAT2 F11 DGATL 11 3¢ 5 rai 1A K24 95 % HI A& ik (i ARE2 A] B4 A1 12 wh A4
V& IR EYOERE ) o

[0349]  DyREXT T iR HE LGP BEIR) TAG 4% 73 7 () EPA SR8 B2 (1) 0 Jo — PP L SE S5 S Il A
LPCAT, W1l 4 Frow, 1§ (EC2. 3. 1. 23) # i A 1157 sn— BEARELIRGRIC sn—2 £ & b [#IXY
] BEE AT #e, LAIE R © -6 Fl o —3PUFA A6 o 1X Pl E 25 T- LA R 5T < (1) Stymne S. and
A. K. Stobart (Biochem J. 223(2) :305-14(1984)) , A 1{E € LPCAT 52 M Bt 3% —CoA 55 FlTik
NEEEIRAR (PC) 42 [AIAZH#H: ; (2) Domergue, F. etal. (J. Bio. Chem278 :35115(2003)) , &
IHE7R PCI sn—2 A7 B | GLA IR B AIABETE I B A 305 B ARA, 22 5B -CoA 24
KA PURA “E9)6 U SEAR D BRIG 25 5L, 1 A5 FIL A6 EARFID 3R 3= 22 R A2 4E PC 1) sn—2
frE s (3)Abbadi,A. et al. (The Plant Cell, 16 :2734-2748(2004)) , {13 T %) 5 5L A
FFHEA T PUFA R R 20 SR IR 73 A7, $&75 LPCAT A1 A 6 KA / A 6 (1 B4 1 il D F
AR ICEE R R (WO 2004/076617A2 (Renz, A. et al.), flAI 1324 T 4ahidk @B 75 0 BT
2 UKy LPCAT (TOGES. 1) FFEA], 1% LPCAT 225 gl T Ll b e BF rh izt AL 22 R NI A6 £
I / A6 JEAREIRAE T R EM AR . AR I ARERE Y LPCAT {515 Bef% R RE IR ATIHEEE —CoA
ER G TR 2O 32 0 6 P P T FU IR » 1 Ay 2 W R A A4 AL IR BB IR TR IR 7 R (sn—2 B
5 PC) FRXUEER) SN, 1 ZE (B L T )4k CoA MEAL AR AR (WEE —CoAs) HIZEMH.

[0350]  FH T EPA & R -t 25 2 A ilg 2k IR f B 5%

[0351] Pl T-AAARHE FCIEREH AR AL 7 18 PUFAs PR T 18:2 TR (AN Wi &2 18:3 Jii
g ), IR AT B8 =AM P 4005 GPAT. LPAAT ( Bl LPAATL 8%, LPAAT2) . DGAT1. DGAT2. PDAT FiI
LPCAT R ARFE R ME LA 204 et & 18:3 FIsE K (41 EPA) (IR TR IK) TAGs. Rk, fE 5
SRR, IR (BCCONIRY) BRI LL AR B .

[0352]  FEZ AP e TV 2R BEER, 3 A T A 4Lm LR scmk . 4
1, LU GenBank 3R EX 5 3 7 23 Ak 0] 43 21 T 18 BUAE S & B i B2 3 B R AL 1A
CQ891256, AY441057, AY360170, AY318749, AY093169, AJ422054, AJ311354, AF251795,
YOO0771, M77003 (GPATs) ;Q93841, Q22267, 099943, 015120, QINRZ7, QINRZ5, QINUQ2,
035083, QID1ES, Q924S1, Q59188, Q42670, P26647, P44848, QIZJNS, 025903042868, Q42870,
P26974, P33333, QIXFW4, CQ891252, CQ891250, CQ891260, CR8I1258, CQ891248, CQ891245,
CQ891241, CQ891238, CQ891254, CQ891235 (LPAATs) ;AY445635, BCOO3717, NM_ 010046,
NM_053437, NM_174693, AY116586, AY327327, AY327326, AF298815 Fll AF164434 (DGAT1s) ;
BL & NC 001147[ % & NP_014888], NM 012079, NM_127503, AF051849, AJ238008,
NM_026384, NM_010046, AB057816, AY093657, AB062762, AF221132, AF391089, AF391090,
AF129003, AF251794and AF164434 (DGAT2s) ;P40345, 094680, NP 596330, NP_190069 il
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AB006704[gi :2351069] (PDATs) o ZEMIHE, LARISCIRIZ 1L TIR 2 2 5 TAG 47 B BRI A
4 DNA J7 41 (F/ BROG T b S — 2B FR IR R JE 0 5 7 v i 40 45 ) [l U. S. 5, 210, 189,
WO 2003/025165 (GPATs) ;EP1144649 A2, EP1131438, U. S. 5, 968, 791, U. S. 6, 093, 568,
WO 2000/049156 F1 WO 2004/087902 (LPAATs) ;U.S. 6,100,077, U.S. 6,552, 250,
U.S. 6,344, 548, US 2004/0088759A1 #I US 20040078836A1 (DGATLs) ;US 2003/124126,
WO 2001/034814, US 2003/115632, US2003,/0028923 1 US 2004/0107459 (DGAT2s) ;WO
2000/060095 (PDATs) ;LA K WO 2004/076617A2 (LPCATS) »

[0353] b= SCIRYSIAT) AN A FR Al 14 1T 5 SR U AN [RI SRR 19 2 H B 4 DGAT1, DGAT2. PDAT,
GPAT. LPCAT I LPAAT 1) 2 R 38 T 5 A g I ECE BE R 481 4, WA NN &7 L 4t 1B 5
(SEQ ID NOs :96 #197) FHFEREMZE (SEQ ID NO :98) . EZ&ZR #4775 PH-1(SEQ ID NO :99) .
Magnaporthe grisea(SEQ ID NO :100) LI M52 (SEQ IDNO :101) %52 T Hr DGATL ;
I H M E S %2 T 91 DGAT2 (SEQ 1D NOs :108 1 109) « GPAT (SEQ 1D NOs :110 Fl
111) . LPAAT1 (SEQ ID NOs :80 F181) LAJ LPAAT2 (SEQ ID NOs :82 F1 83) .

[0354]  FHT EPA & EIARIE B B B L A

[0355] AT LU T 7EMA NG ER [C I BF b R A B R R A T 2 iIE R, B2, fEA
R 52 77 221, DGATL. DGAT2. PDAT. GPAT. LPAAT 1 LPCAT % [ 47 K &4 K-k
w -6 (W1 ARA) F1 / B o -3 (41 EPA.DHA) PUFAs [#12E4. BRI, R SO E ()2 UL RS ( B
D) -

[0356] % 8

[0357]  FH T-7F A B HIS FC I B v EPA 2B 77 R BR b 28 15 (AR 1k S R L L 4 A2 il

[0358]

ORF G| Z22% K SEQ ID
NOs
DGAT1 mlLgE | SLERRE SR E LR $iE 96,97
11/024544
DGAT2 LA LR R 32 H LA Hr i 108, 109
11/024545
GPAT =R E - 110,111

LPAAT1 mE LR E — 80, 81
LPAAT2 mEERE | FREARR R E SR il 82,83
60/689031
LPCAT FIFATE R [ fE TOBES. 1 ; 93
WO 2004/076617A2

[0359] VB ANECBRBR A R B, 1 48 vay Ll Al R R O S YR IR S 2 BRI 1 DL I8 SR U, R A
ZFRIRAED RS 4 R v T IR TS (TFAs) 1K) 50 % (19 ARA. LIAALLI 77 =X, 75 0 9 AT 2
i Be i A2 P B A H TRAs (6] 20-30 % ] EPA

[0360] 44K, 7EAS & BH AR Sty &2, B LUK 5 SEQ 1D NOs :80-83.93.96.,97 Al
108—111 it ) Bk L 46 7 Bl R A AR 5] i ' DNAs JH T it g BB EG e B Fh 3EAT S 8, LA
et TAG 2% 73 v EPA (2B = FIAR B o 7B SEARIE R St 7y 22 b, M T 4mh5 5 SEQ 1D NOs :
80-83.93.96.97 H1 108—111 FLAHH [F] [ BRI 4% 7 g 1) 25 A AR AL IR 2 1A o

[0361]  H TRIASMEERE M IEHRIERR . & B
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[0362] A TR SAMNEE AR E/KCERIERTRT A, W'e20mK-F A7 EPA B 74
I R IR RGN R IB AR AU ARN T2 A FNR) o IR AT 28 AR W] LU 44 7 2
BRI 1R 25 VORISR | S o B R I ik 2 B B IR Bk 5 6 8T o AR W] DL R AL 7 V5 441X 2 ik
G N IGHE FCIE R, LA g A R B Ry KPR A

[0363]  FH T Ak 340 M i 20 A BY DNA G2 ARSI A JI o MR PR AE 1) 8 51 ()R
TP T 77 B R 18 3 40 M R P ORI HY 1 20 S A A0 ) 40 i 5 R S A 4t i iy 7
o AHSE, MLAIHL, 2R B S5 A 18 T AH DG I DR AN 28 17 ) I B AR e R 15 B g 1
AT B EEHI RGOS P Bl B S i I SR ah M ZE R 1 57 i X8 (
JABNF) TG S 2 R DNA B 37 I DR 8 ( A8 ab+) o YAl X #k B HAL T
T 3= 40 M 1 25 (R i B LI 1, (ELA: , AR BRAR, BT IR 58 il X A — 8 b Ak H IR AR 716 &
[RE 2 ) R RARFE A

[0364] = M\ 73 1) 52 il 28 A 3 18 1 A B B 22 Rk DRI I, SELARL) 2 R ik oA AN [R] 1R Ik
P72, FF H N Z 5 e M AR 1 RS M DAYERR AR 8 10 2R I8 FF BB A k2 [R) oo
PR EEB A T o 5T DX IR BH R IR 8 e 8 VAR 3 N IR AR IR 35 B v ] DA SE B o » EH
DL 7K RIS A S AN RIZE R, FF BRI 53R ZE R o

[0365] W] DA i AR AT AR A A 5 BOGER  E PR A AR N i M X e R,
AL (INBEMR B AL [Methods in Enzymology, 194 :186-187(1991) 1) \ JR A= AR &
bolistic impact HLZE L hd S B (T H B B M R I PR 5 N g A i 777 1a H
T AT HI PR RE 1) SR ) (1) 3805 A 46 56 [ %R No. 4, 880, 741 AT No. 5, 071, 764 LA & Chen,
D.C.et al. (Appl Microbiol Biotechnol. 48(2) :232-235(1997))

[0366] 4 T J7fEC WL, b Al AR AT 7 VAR AR LASEN DNA 241 (o, RIs &) e
MM AEASCHHREFRAE " Befby " B " AR " o e ERE 20— IR EW
A, IF Hoal DURA A BRI AN BLEFE DL X B T Fr ik 2R R @ 35 AE T iR S R A | 1
P ERFEAFLE T BA 24048 DI Rt ootk b n] DLE I 2 Mok SR % e A 11 3=
40 g, W1 WO 2004/101757 FIWO 2005/003310 H IR .

[0367] b AN A HI D B8 7 V5 SR AR I8 45 35 L ) B 2= AU R I G418 [Ptk LA AE
/b PRIEIE S22 R 2 IR (o 2 IR B AL 2 IR I 35 75 2 AR KINRE ) e AR St Ty
FH, N T IR B B Ura— B4 th, fiTH 57 - MALIEIR (5- MIRMENE —6- RIR—KEW ;
“5-FOA”) . ZMEWA BAEEMRIgEILIG T 5" — — I N2l (OMP iRl ) 1) URA3
FEIR 2 BRAN i HoAA Sk IR L, 25 %8P, 5-FOA X T Ura 5878 I BERR [ 1 HEF1 4 e Ry
%A H (Bartel, P.L.and Fields, S., Yeast2-Hybrid System, Oxford University :New
York, v. 7, PP109-147, 1997) .

[0368] I Ah FH 381 1) — P AR I 3k 1k 45 07 VA MRS T i T B LG e B 1) S MR L AR DA = AR
i, ARG TR B . ZHEAE S G H T E TR A 5 AR R e A T
ToMb®EBRR . FTHE R T X T A TP BERR I 12 A% e AL R G iR A~ SRR A, S
PRI : (1) JLPAEAERINE FRB FatR, IF B il TIX R (£ MRS T B R B0E S 1E
FrER B AR PRI 43 B s A (2) PrAE = Hu bR B A AT BERR ) T B AR B RS b 3%, 3 A2 A
h AP AE R BT R RS A AS 5 1 A4 R TR PRl V7 Puig B8 A (J. Agric. Food
Chem. 46 :1689-1693 (1998) ) JT A 1 & T4 B PR 5 A A% A« e JIR 3K 48 PR 1 07 7% LA At
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FORE T PR TR 8 FR B, 3 BLBE S R T URAS FRCLLIE B R TR, (H A% SRS 4T3 9%
BN R 6 T W Ak i it T 2% Ay o

[0369]  1b Ak 28 FF 1A FH T 2 Ao i R HII B 1% 5 1100 3 1 Tl I AR 3 2 22 488 A 1 AN A AU AR st T
ANIREE R, WA T RAZ [ RARIE R . TR L, & AN 7 B8 FR B0 b, AN B EUE FR B, JF
HAVFREACEY AR g k. 58 L ARH, dRic 25 Bl (SEQ 1D NO :292) & —Ff R AR 1) L B2
4 (AHAS 8% 2 6 5L 18 4 B SE. C. 4. 1. 3. 18) , H FL 7 6k 1 Tk 1 R 192 35 300 e ke g A
FIETROAE (WA9TL) o AHAS 2 S HE S EE R (1M AL & O 12 P (0 56— Fhois WL, ‘& A2 TR It
IR I IDK: W o ] [ 0] F o A RELYES B PR RE PR HRTE T W497L €% (Falco, S.C., et al.,
Dev. Ind. Microbiol. 30 :187-194 (1989) ;Duggleby, R.G., et.al.Eur. J. Biochem. 270 :
2895 (2003)) o HIZ A 2 T BB ECEE RN X T B AR AR A B, X2 A
L) SRR FFRI R EA R BT ;2. ) AF7ERIR IR BLFAIB M B X 1) AHAS s H11/ B3.) F
T B30 KA BRI, IR S5 RE A% -5 AR T 9872 1) AHAS 25 B8l (SEQ 1D NO :292) fE
N IR T B

[0370]  — AR IEEERR LS T RO T i e R AR RS, W 522, AL
S EARGHNA TR - (1) HAFREYE DNA J#41 [ 40 LoxP] B LA s H (2)
PGB A AL S AEAR R DNA 235 [ 31 Cre] b DU 52 (R BE 42 AH 5] 7 11 52 £ I 45 S
SE4T DNA P40 9 HLAEAL DNA R4 2 (Rl CEIYDE]) B r. %57 A 1E ke
THEHE, B4 E R LA TG —XRIE MR bR, H e 7E 2 ka4 vh i A
[0371]  HLAAHl, EEN7 1 RS R AR, A W N IR DR R S R BT (2 25 T T
SEAHEE R AR R ) DL 3T S AT s S — B AR I (0 Ura3. 9155 22 B IR i R I8l
[HPT]) o {EFEALARI AL FIE R T, Tl 3 N5 88 I B bric (B R BiiE [AHASD)
I T R NS DRI A b AT R S T LA T T I A TR, M A TR AR —
EREAR L IEREAE A A Zhn il B A RIAIE B 2 — R B bR il s ERRAY T G, fEGk
PR A ATE EBGRE SR TR o 3K 42 T BEAAFAE S — bRic AN SE —FRid 4k
7, R, 283 8 BRIG B AR T DU T 9 — 5 b o ARATUSEAR A 7T LLER B, 207 VEAN KR
THFAR W 2 kB bR s EA RS

[0372]  A}JRSEERIE fE AR HI PG B ) i 3R ik

[0373]  IEMIEEARN BT T RERS, AUSCHZE R (dn e il ) N sl sk, Aaeif iR e g
W AE T BRI B IR IS . AT BE T B4R 2 P A R B8 A oo, IX 2818 4% Jo 4 il %
3, R, |ORREE, AR, LLNTE A k. B kb, T DUE R AR DR
J5 T8 B R 3R 0K AR G 3% 8 ) TR 2O T R A0 M 5 se B R 48 DUEE: s R R 2
JRORL 57 B R 3 4 B 40 )RR R 20 & i A8 B () R Rl I E AT o R
PO RE PR s SOl I EE DR 8 PR 40 M b B N FERR 8 T R0 S ) 6 IR P 3505 1 1
P, X B AR AR IR 208 A AR . RSO IR IR A E R A A
(28, IF HH T4 % B A 4k 76 g R HIS PG IR RE b 2 3 00 491) 4 2 VTG o S ol g A 7 2
MR

[0374]  JELAE BRI ES)F CAnE R sk Y ) S ECERERE N @ ik )\ mRNA 54065
(R 2/ s 2 R85 a0 Bl it 45 mRNA 38 nfa 2 41 (U. S. 4, 910, 141) , 7] LR #: 3%
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TR HE N7 B SRR R R A

[0375] W] HH 70 75 2210018 3= 40 B rh B Bl 25 v Rt o S e R TR S e R g 25 PR 3R TA 1
IEFE X 8BS )12 2 M 2 A, I HOARSURE RN T #dn. Skfr b, gefipdh ix s
2[RI LE A MG HIE G B 20K AT J3 3)) 1 B0 G A R BH o 7070 T 40 M b (1) 3R 18 B8 LA 1B
Iy Bl 1 7 AT o RN R A AT DLUIE ik 15 5 W] R 4 M 0 A BB R L AT B R
JA B 1 I PR SR 5 Bl E AR e AR IR T I i A A ] 4 M R R ) R AL I e 1 4
RAB)F ML BT, 975 3= 40 M2 W REIN, S 08 58 0% 70 I B 40 o 4 FH 1) e S R
PR, e 22K B 1E AR R ABLE . A, B S A 1R T X AT LU BA R SRIE SRS < 1. ) BEEE
s A A (R SE IR, O O S Y —3— B R I S 1% 1R v A T il SR IR I A
ity % TR T 260 B S A B R H YR R B  H T —-3- BEER O- BEIR G AR Bl 2.) MY
25 ER] 5 T PP s TR It  SPLORRE P 0 s 2 1 B Vi A Bl B 3R P [R5~ EF1—a (TEF) R
(U. S. 6, 265, 185) Z AT [ ST (U. S. 6, 265, 185) %%, T] LIS £ Fid 5 s P R —
Pt IR T2 T B A s B B SR I S 5 B B 5% L A B) AR R IR IR G KT ORF 7 111 R 24
PR TS bR S A AR PR A &2 B

[0376]  AHEFEI AN R T, 7T U 2 MOriE R Z R a3 7 G . X RS Hu s
A UL TR 1R 0 T4k (0 8 H e R B A 8 30 7 s A2, Herh — 418 3 -5 T
TA 06 -3 G RIMNEKGIEEELER, FIk, Teea HN &R THRIEE R R
& (RS B - MRS TR IE (GUS) BRIt W 2Rkl ) Xt ja 3l & Mgk AT )4 e &1 7
Fo LERARIISEIE T 2, A I A B 2 s e B 07 VA 8 B 10 AT o8 T RE A H .
— B IE 1 77 VA A8 SE I PCR (6 T SE IS PCR N I — MR Z53R, 2 0. Ginzinger, D. J.,
Experimental Hematology,30 :503-512(2002)) . =SZB} PCR 3t T %¢ Y6 R 18 43 1 B 4G I i
EfE. 55 MMS KM PCR =Y & IE . 80 R MG 50 R 5 &, 7 L
TEFR HOW IR I PCR B, 2L PCR 7= 4) & 1 28 — IR 2 38 B9 I 5 SR BEAR S S S AH ¢ A7
TEPFN A T e I 3 7 0008 A 32 - () A 2 6RER ;B0 (2) {FH DNA 45551 (4
SYBR-green [ IRALLEE ) o AT AHX A Rk LU R, A 06 A FH P Y50 BEAE g N 2
(g A Gmid i 16S rRNA FEEE ) , AR BN AEAS SEI PCR SR H ) & DNA & 1R 22 S adF
AThRAEA . T35 PCR I AR VEAE AU A 7873 d 2. 2 WU the Real Time PCR
Special Issue (Methods,25(4) :383-481(2001)) .

[0377]  FESEHS PCR NS5, FAc S I 5% 't i FE X TR 1) e R AT 8 &, IX R Il IR A < 1)
YRR T (T 2 PR HEYD, W RSMER R RNA (cRNA) ) 52. ) AHXTHRIED) 7
7 (CHAPTER 21 e vk AR CA R AL IR ) 58K 3. ) H TR IR IE AT A
XTE R AL Cigs (A AC,) (HLAERE A KA A &2 5 Ee AT 2 BT AR, &5
FAER T2 AL H ) o HAME CZae B e SEAFR AL I C 2 R ZE SR (AC) , H
o AC= C(FE) -C (FruEALS ) o A E0E BRI TR AZAE, JF B 20k £ — Pt
mVEA AT BRI S .t tE A A Ct AR RIRERIME ) A C IZEE N AC,
Z IR ZE SR, ARIGARIE A 20 27 A A DB IR SU{E S Ak ol 26 %

[0378] R R] LLE TAEME IR HR G RErP R A B A B A T 2 k£, 52, fE AR L
ESEHETT T, BBk BER 9 ProniiBee (s HATAED ) .

[0379] &9
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[0380]  AIEH] T7EAANRHR [/ L B R IA I KRR JE Bl 1
[0381]
B4 (hE” RIRFE T 22 3R SEQ
# ot 4y ID NO
U.S. 6, 265, 185
BN LE{ A T (Muller et al.) ;
TEF 181
EF1-« 1 GenBank ZH 5
— AF054508
~968bp & H B -3 W - i
GPD WO 2005/003310 173
+3bp B 2
-875bp &
GPM Tl T H ik A o7 g 1 WO 2005/003310 175
+3bp
[0382]
~1001bp %
FBA SWE - TR 4 WO 2005/049805 176
—1bp 4
-804bp &
+169bp ( A,
FBAIN #5 102bp BUWE — SR 4 WO 2005,/049805 177
7
N T [+64
% +165])
-804bp &
+169bp
FBATNm B - SRS WO 2005,/049805 178
BA B 5
*x X %
-973bp &
+201bp
(ELF5 146 HEE -3 W - it FEIR AR R E LA
GPDIN 174
bp & F S 3 H1i% No. 11/183664
[+49 2
+1941])
~1130 & Hy -3 #ER 0- Wi FEIR AR R 3 E LA
GPAT 179
+3bp R 5 H1i No. 11/225354
~718 & FEIR AR R 36 E LA
YAT1 B R A 6 180
~1bp HHi% No. 11/185301

47



CN 101111601 B OB B 46,145 T

~1000 %
EXP1 MHEA 6 389
—1bp
[0383]  “fir B RAEXS T RARIER, Horp ATG” BRI IAZL T ‘A LB RN +1,
[0384]  *** FBAINm Ji 3 f & A& M6 T X 1) FBAIN JH )1, Hop

[0385]  FBAINm 7F ATG FHVRAECAA250S 11 FBAIN FB5h 1IN & T2 10 B 52bp BRI (A
A ELHE N- Kl 22 D2 2R 1R ) 7 HEA WS F R e a et ry. st
JUE Y SR IA IR R K g5 X B4 s FBAIN 3 ) 17 A fit & 85 1, {H FBAINm 3 Bl A
XA TR A

[0386]  GPM [{1%% 1k K29 55 TEF #H[H, i GPD. FBA. FBAIN, FBAINm. GPDIN, GPAT. YAT1 F/I
EXP1 [R5 R #K T TEF (VMR TEFR A “VE PSR 1941 o DUAH N 7 08 2, Horp «1”
N T HA SACEERE 3+, 77 N T HA madE i Esh+) . XMeseikT
LO A 5, Aol BBl R Bl T A7 ik & 2R I 4 kA 25 R B A g b VR o HdE 4 1 1)
B - WA EER (GUS) KA ZER (Jefferson,R. A. Nature. 14 ;342 :837-838 (1989))
FHE FCEERE Xpr 25K/ 37 X 4 100bp, 8L H A 22FT / 8l o el & 43 7 (Jefferson,
R. A.Plant Mol.Biol. Reporter5 :387-405 (1987)) Fl / B3R H SZIN PCR, I & 55> 28 18 144
AR GUS 35 T

[0387]  YATL 35l 2 MURF (K], AR FRE A CH HERAE A 7 B PG Bk 265 58 IR 28 — R AE 25 vl
A CRRERRSED) Frlds SHES) 1. Bk, RS YATL 33 FAES R (WR2 24 0. 5%
M ) W3S FRIE A VG TR, H 8 E A AE BRI 4R Cande & 3R H AR AP 1 # sl
ZREIRE IR ) AR, BB FIRE G . PR, I R R S A D T 0. 1%
i R B A TS B R R IR IR . AR — P BEARIE I S 7 R, 2408 3 4 A E A Rk
R (B C:N) BIRSFRES, I8 KL 8-12% HIZETBERIR L 0. 1 % 5 5 2Dt FR B4 11 i ] 220 B
BrgRE (HOM) A AR, YATL B3 FE S . &t 29815 SR L& e tE (Wifdt s
HRECRERE ) A&t JET40 M dRBU K GUS WM, 24 40 i G A 15 9 5646 4% 3] HoM A
AR 24 /N JE, YATL J3 30 T I3E PEBE N2 73 i s7E HGM FRAE K 120 /MBS I 35 PR SRR AR
FEBRAC, S8R b & B ARG 7 5 b v 1k var 25 £ (SEHife) 1) .

[0388] 44K, 7EAN A BRI AR S 7 S b, HefinE B B30k 9 bk 13 3+ X L
‘B A BT DL TR A I HB EGPE B YR 18, DA TAG 4443+ EPA [ A TR 22 o L
P, b SCHEIA AEAT R 3+ K B SO v LR SR A A RS M R AL 8 3+, B E
WA TR S XL A PR At . A RARSE I 7 2, £ T FBAIN M1 GPDIN JH3) ¥
(RN PR3 s m] DU TR A 8 37, HoARX T RN ER IR B Ja 31+ A i
W (40, 249K GUS HRIE JE PR 5 HE IGRE B Xpr JEERIH) 37 X ({4 100bp — AR RIENT, ik
4 GPM: : FBAIN £ GPM: :GPDIN 3% (SEQ ID NOs :182 F1 183) AHXf T E Al K] GPM J& 5 1
BAREMEENE) o

[0389] £ L [X AR TIEEEI) 37 X (R 4h X A2 X IRAT 1K) B AN [F] 1 2k BT 3R
3. REZIEXE AP, IF HReE 2 MrE I CU7E S5 A ANT09AH [FLRIAS [R] 1 @ Fi e
AT ) RS N R IIER . 2 b DX TR S OCFE B AR A 5 PR
T AN UM AT TR R R P o DI (A 8 00 DX 1 I R AT, R ) 2 0 I B i L SR B R B
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Bz e REJE  HR IRRE R s e B iR REJE . [RIFE Cangtd v - T EM a -2 T30
R FLEI WAL 37 - RAEME B AR . kil e m] LR B AR fE 3 KA
HAM MR, Zabf fdn] DHEE 2 B0 A, R 2A, W sk, 8
ANECAR PR il A A B 23 FF A AT 0 260 X B 56 - AR B IR BE IR AM R (IR 37 XM
100bp (XPR ;GenBank 3REL ‘5 M17741) ;BEIE —coA EALEE (Aco3 :GenBank 3KEU S AJO01301
No. CAA04661 ;Pox3 :GenBank $REU'S XP_503244) 2 11 ;Pex20 (GenBank 3KEL 5 AF054613)
Z11-F ;Pex16 (GenBank 3£ H 5 U75433) £ 11: ¥ ;Lipl (GenBank 3K HY 5 750020) %1k ;
Lip2 (GenBank ZEEL 2 AJ012632) 2117l 3— 4 EEE —coA Wif#ME (OCT ;GenBank $RE{ 2
X69988) £ i1,

[0390] W] LIS ESCHEARENE DT CRE—N85 DILL B ) (R 2l e g / sk
BRI SRR ER FCRERE, A4 EPA AE P~ FAR 2. BAAH:, 0] DAAE B IR R E 1A
AN DURIZE R SR/ BlOnT DU o 8 0 mok: £ D1 el i ks v B I 2 IR 2 R 3|
SERI A B R DL SOl PSSR S N T 24l (SR 3C) » Bilan, fE—Fh st &4,
SR I HE B R AR (BRI Y2096 £% ) 3E4T TRk, DB ik &5 K S N EEA 2 HE K
P RS R A A i A2 7= KT 25 % 1) EPA, Bk & BRI AL -3 M5 LR A 12 LB AIRE .2 4
F5 UL A6 FHRIEE 3 A DU Cgoo IEHE EL1S 1 AN UL C gm0 IETHTE EL2S.5 445 DL
(1) AB A 3 A8 DI A 17 2R 2 A48 DU Cg s EMRG . SRALIME, 75— PP
RS 77 S 7, X g PR ER FCRE BEIY) Y2201 BRIEAT TFE4L, OB ¥k & 55 R 5§ AR5 3
HIS PG REFE R A0 Hh iy A2 7= KT 9% 19 BPA, PRI IR A R B 5 1 N5 DL A 12 220 FIE . 1
ANHE DU Cro oSBT 5 45 DL A9 SEARIEE 3 N5 DU A 8 LRI 4 45 DL A5 2%
VORI AT 2 A48 DU A 1T KA. BRAh, 78 o — P AR St 77 S b, A i HI TG BRI
L116 FRIAT TRk, DI b K fik A JE R 5 N FEEA I IR Rl BEE R A P i A2 7= 24 1. 3% 1
EPA, ik & 25 R B 6 N5 DL A 16 RAAIEG. 1 AN DU A 12 ZSHOFIEE . 2 /M98 DL
A9 JEAEG. 2 45 DLE) A8 RMURIBEAT 1 N85 DR ThEe A5/ A6 FHIFIEE

[0391]  —fiHl, — HIRTG T 1& A 76 & i EEBF h R A1 DNA (W4 & J3 3h - ORF FZ& b+
[Pk G 25 ) B BN B AE G 40 i rh B R SISOk AR b, B e EEEE A B
Fa R A . RIE GRS W LR E 32 3L R AL BEN LA T, 58 v DUE o
A 515 AR B S8 R YR DU e 1 32 28 R AR Py 9 2B 20 i DRI A i A e . RV AR
REIANTEATE T, 4 Prads A6 A e 52 T A U 566 AL JRR I, 2 SRl 3 1 7 X1 4 A Bl 3
T DI ok P I 2 R R R R

[0392]  FEA R EHHY, TEAR TG HE FCRE B Hh AR T PR Lk 5 5 2 1 ok 2 M DNA 2445 2175
FREEREA D ;FF B, UTHFEER R EKCERIEN, B4 2R AP 2B 2R A
(1. Ak, FFE e SR A L2 AN DU LER 741

[0393] Schmid-Berger Z& (J.Bact. 176 (9) :2477-2482(1994)) K IR T fi& Hg BE K &% £
(R — A S S BE R TOIE Y1t o 2R S 36 e 1 S IR AE T A AE K W K oty EE B P 41
(LTRs s B — M BE AR RE) T00bp) , HRRPE € X Y1t MM ¢ Joffs Bl /b 35
A5 UL/ FEERIZH A 50-60 A48 U1/ FEERIAH, A3 B 77 AP AE TR R AT s iX 4o
PEERAE A IR AL R E . B4, Juretzek %5 (Yeast18 :97-113(2001)) HIHF5TIEH
T IR FUR A E R REE A E R X h (AR A LTR ¢ X 4tk DNA) , 5 HK
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¥ DUTOR AL AR SRAT R IR AR LG, W DL IR R Rk . BRIk, @2 T ¢ M3EE1E A
PRt 22 A JBRE DNA 5 21 g IR I PG IR BEAP )T B BRARE, NI ARV R ZE R SR 1R . 4R
1M, ANZER A, FFAS 2 Al HR (G RE BRI BT AR B AT ¢ X (28 58 oy ATCC#20362 1) B
BE) o TRARERZ Ik DX ST, ] DK A0, 5 3R A 5 K JFURL DNA 35 2 AR 2 R JRe B
T8 B R IE G I FF L0045 DU o, ARk ) R AR IS AL R A4S <Ura3 JERI R (GenBank RH( 5
AJ306421) \Leu2 K& (GenBank 3REX 5 AF260230) \Lysb % [Al (GenBank 3REL 5 M34929) .
Aco2 FERIFE (GenBank 3KE 'S AJ001300)  Pox3 FE[KI & (Pox3 :GenBank 3KH{ 5 XP_ 503244 ;
g} Aco3 :GenBank ZRHX 5 AJ0O01301) « A 12 KM FIEERLRIZE R BE (SEQ 1D NO :23) . Lipl 2
PRI BE (GenBank 3KE(S 750020) 1/ 8% Lip2 £ E (GenBank $REL S AJ012632) .

[0394]  HAMAL, Urad JER A LAY 5-FOA M4 A, MR (S0 L) . % H ik,
A LR e R AR Urad 2R, A7 B Ura R BE KR, #2561 5-F0A Hitk k4
(K)o BRI, T LUEE— 5 2 A kA 55 IRURIUHT ) Uras J5 PR 324 S IS FG P RR RS DR 2 f AS 7] 255 PR R
o, I A B Urat REVRGHT MR . AR T ) Urad JERRIN, B RS54 A8 i
Ura3— WL ( R 5-FOA EREIAT ST ) o IXFE, W LLH Urad FEIK (5 5-FOA ZE#E415 )
FE Z 5 AL TR IR bR I, I IT 78 55 M Al 2 R DL 23 55 1) 7 X386 B PG RE R PR 4
H

[0395] X 28 H], B A R B R E 2 W TR 40 f s == (CAnBEEE —CoA B4 5% /lR
TEREARAE S ) KA . 8 T IR REIA R B 1, BPA W] DL LAY 25 B i IR sk AR 1k 712 2 5
SEH BRGSO TR OB IR TE A AFAE o TV AT LUK B SCHEIR FI 45 R 1F EPA 2406 it 22 Ik
(R A SE R — 20 TR, DLALFS A1 1 40 e P 52 P 41

[0396]  Juretzek % (Yeast, 18 :97-113(2001)) v 7= 2 fft fig BB FG % B vh 385 (1) JFoRz 5 D1
IR e MO T AN AR, B2 PR FIAS FH B~ 6 0 DRI, BOR N SR BEAR, 020
7 106 2 A Ee AL AR, LLIRTT 7R 7% B 1) R IE K FIBE A BRI iR o BTk 5 226 ] LUIE b DNA Ep
IE ) Southern 73 #7 (Southern, J.Mol. Biol. 98 :503(1975)) « mRNA 1A ] Northern 43 #
(Kroczek, J. Chromatogr. Biomed. Appl.,618(1-2) :133-145(1993)) . HFK 1L Western
A3 HT R4 BT ER PURA P=)1K) GC 43 BT 5230

[0397] S, WI LUK b SCHEIR A —Fh 7 vk A 1 18 I fdt M B Bl B ke e R R =4 (4
TR AE RS WL BN ) ERIE s IF B, B R RS I H R R S 75 5 Hh i
FVF BPA IS AP A A8 A A

[0398]  FH T4 n EPA /=g e T R4k

[0399] RV bSCHERM 7 vm LA + B &A F UL R 2R 1A, (E3 hn g AR HE PG BE
(%) EPA A2 BBk i 50 2 2%, F HAT RE 7 B2 2 MR I PR 4E . 1 SR id i PURA 424
H BB IR IERAE AR5 2 TAG ZEW6 OB 1R R TAG PR IR BB 1E .

[0400] {1 b SCHERI, 2577 (5 S 43 1 5% LA ¥ EPA, BB AL 7 B Im 43 161 10% LA
0 EPA, B2 SR S 4 1K) 15-20 % UL E IS EPA, BRI S 2R 43 1 25-30 %
UL F 1Ry EPA A IR BB G BERR K A 22 DR LU T3R8 A 6 MUl / A 6 ZE{H B iz
FRIEER : A6 ZMIFIEE Cog o BT AD RABAIBELL K A 17 RMAEES A 15 RIEAEE
(B A LT BAAEGHT A 15 RUFIRE M ) ;iR /DR E LU N T3R8 A9 il /A8 %
VOMIEEIRAR A - A9 SETRE. A 8 RAUANEE. A S RMOUFIBELL M A 1T KAURIBEEL A 15 %
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VORI (B A 17 BMAEEAT A 15 RUAIEEN ) o Ha, (R — RSty 29, v e
ARG MR AAMOSE A9 ARG, A 12 EHFNEE . C,, JEIRBEF] / BR C ) ps FEIH G

[0401]  ZE—HBfG00 R, AR BRI A 12 R FIBEACE RARME R ER (Gl BE A 12 R AR
A] BEAIE BH A2 R, PR A R 2Rl f A 12 R ATEEE b A e AL 1 23 LE (WO 2005/047485)
B pRHE, RS IR A 12 J MR ER A AL T BR G A g LA, 3 79 i 1) 5 ARy S PEAS [
C AT S M Bl R I A A A B ) o FRAE TS T B BRI AR A 12 Ul EL Adt i IS ST B
A 12 FRNE B S R LA a0 8 e e IR AR 1 sn—2 A0 8 FRE ) (A fid 2k b
JaiEid A6 FRMFNEGHATI RN ) o T 00, FRERRA A 12 AT I B R 1A TR I HIE
FERE A 12 KA FIBE R PR 4L & rT e S EU= W N, H T J5#646h EPA.

[0402]  7E-—&esijfi y S, AT TE EEERI LRI R AR DAG ATs 35 M mT BE 24 I, M 4
1S BENS BRI\ R B HI EC 2 BRTE = rh IR AT b PURAs BT 20 te o Bk, i T I & pl o
G ) 2 AL, W] Re gk D BOKTE VI — R el 2 ML Sl (40 PDAT F1 /8%,
DGATL A1/ BYDGAT2) v, AT k2D o A= 400 S ) G A4 T P, T ()R 3§ 048 N i TR 3t 4%
S PURAs T 43t (CAHGE T RUIR IR ) o X J2 BT R 2 ANHFIAL SE A R BT s 303
2 U, 38 I R 2 DAGATs IV 1, JH AR 6 ROFN 22 AN RN AL 2 0] 9 S 58 S i 2D
AR TR 2 A1l

[0403]  AHRIHEL AN G # HA BT U 1) dme D0 K1 B 4 20 R AR SR AT ik 410 il 75 222
(W55 BN, fE— Sk SEili 77 22, nl Be 7R B P S DAG AT [BI3E T ( Wig 7. DGATI
WS, MANEAE PDAT A1 DGAT2 (RGP ) o AERFARSEI T T, & A& B3 “n "R AR
DAG ATs, (&ML n—1" PRI RSB IE T, 5 B0 A A BT RS FRAR 1 76 4R R e 2
R IR B LB A A . AR — 2B IGO0, R AR R EAR O LR E i AR T B TR R
SR DAG ATs IS, AN IMTAE 2 ANV AL FE 77 T SE BRI AE 4 A 1) B L o

[0404]  DIAHABAR 7 3K, HIE AR E S it WL Tk i B Il 110) 2 12k 55 A 2 1) R AR i i HIS PG B
SRR I R 4 G RE S B e E A M b AR 1S EPA. BLRHE, i B SCRTER AR,
o C20 T 5 57 25 110 I 107 1 EL A e S 2 1) -9 GPAT . LPAAT. DGAT1. DGAT2. PDAT FI LPCAT T
SR LL R AR BN » DRI A i i HIS EG % B b AR AE 7~ 1¥) PUFAs R T 18:2 IR IR, I HoK
SRR BEANBEA AL 5 KBENRIT IR I R N o S5 T2 4500, IS NS08 T et = # 1l
¥ GPATLPAATDGAT1 F1 DGAT2 [fJ2E K], 3 HAE A/ EPA 1) TREALHP G REfE J R IA
TIXEEIL A, S PURA A& 3G N (AR ST SEEfe] 20-23) o B , 980 BlGa bR T fdTe
HE G R — BE R AR FEFERE I (40 DGAT1 T DGAT2) FRISE M, 4 Ry o/ RAR N 5 Y Bk e e
Rl 18] () ) 5a 5 (M T B

[0405]  HOA 20 7% FE IR 4 (AR AR Wi EPA A7 BS99 G, T8 e 289 n K e i
FURLFIHG B BR UNAF AR (16:0) AN PR AR (18:0) FIHT M m] RAG- 2 1 384 I 37t A\ PUFA
)G ORI BT A UK T C oy o B B 75 2 105 2 1A BUKH T C 161
SEEERTE M. TR, JARARARHR FCIE B C,yy o ZE1HAE (SEQ ID NOs 77 F178) HlHERKIE
BEEWEINT 16:0 A 16:1 BRI B EI A CAHXT T AT R BEAR R N 229 ) 28 BIHh, KRR R
R ECERE Co i BTG (SEQ 1D NOs :74 F11 75) WS FIAIEINT 18:0.18:1.18:2 F118:3

NERFER A A== (AR X BB R I 18% ) FFik b T Coo IR R A AR B CARX -5 e i

FRUR /> 22% ) o 248K, 4 AL 3iF B AT Inagaki, K. 2% (Biosci.Biotech. Biochem. 66 (3) :

ol
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613-621(2002)) FIAFFEIUE BT IR, 75 A K B () R0 S 7 2, FEARIK YR oo o IE1H I (40
K EAMHmK I [GenBank FRHL 5 AB071986 ;tAb+2 SEQ ID NOs :63 F1 641 F1 / Bk B &yl 4
#48% [SEQID NO :66 F167) Al REAA FHM. UL, KU 0 200 S /NS A i BB PG BR 1 5 B
PERIE (1) A6 LMUFIEEC g EMHEE A S ZMAFNEFLL A A 17 RMIFIEEEL A 15 KLFIEE
(B A 17 BAEAEEH A 15 ZUUFIBEM ) 8 (2) A9 ZEMFEE. A 8 FMIFIfE . A5 F Il
PLK. AT R AERE A 15 RBAIRE (8 A 17 RUFEEF A 15 RIBAEEHE ) H T EPA
A B ARAERE— DAL R S 7 S b, 18 E RN G LU 20 —Fh - A9 el
B A 12 EHAEG . Cyyy o EMPBEAT / B C 1)1 LEAHE o

[0406] 7 55— it S 77 8o, 75 A S BH IR A I IS K 1% B o 6 A 52 v T J 18 o At
TAG FEARIIIRAE, A TE40 B IR IE —CoA -G Bk TAG 405 TR &2 1¥) EPA HIRFfif /b . Ix b
IRAT 53 ) FH L —CoA S AL I 107 B 2 R AR o B0 B A4k, BEJE —CoA 4540 (ECL. 3. 3. 6)
AL SE AR B — Ak R N, H A BN IE A I B AR AT 7 AR L2k —CoA 43— R EL T 1D 12
AN B R T IR TR IR HR FCTRE BE P A7 AR 5 PP —CoA SALEE [F] T, HH POXL.
POX2. POX3. POX4 FlI POX5 JE Al ( B FRAE Acols Aco2. Aco3. Acod Fil Acob FER ) 4ihd, it
W BB 43 S AH Y. T GenBank 38 BX 5 AJ001299-AJ001303 ( 1 2% W AH ¥ [#] GenBank 3k HY ‘=5
XP_504703. XP_505264. XP_503244. XP_504475 F1 XP_502199) . 47 Tl B A A 1K
Yike e M s, POX3 ik PRl g i xR i 7 R HL AV MR B IR 2E —CoA %Ak, 1T POX2 JE [l
a0 B T U R LA 1S T TR JE —CoA 55 4L B (Wang H. J., et al. J.Bacteriol., 181 :
5140-5148(1999) ) o WA AT b3 F55 PR (1935 14 R wT LA sk 2D BIE v Bk » AT LK SR AL BT H 1)
AR 7 B A K B e S M b S SRR B - 4k BeJa, A T RERIRE,
N SCHER LI —CoA S AL BEFRAE POX FE R, (HARYE — L6240 FF SCHR, iZARTETT LS Aco
S Rl i 4 B AT H

[0407]  ZRALIHE, T ARG HE FCIE RER AT I 21 T — L8 i D (EC3. 1. 1. 3) , B HE4H U P
WIS 25 & 1 F 48 i 4 B (Choupina, A., et al. Curr. Genet. 35 :297 (1999) ;Pignede, G.,
et al.]J.Bacteriol. 182 :2802-2810(2000)) . ] 1, Lipl (GenBank 3k BX 5 750020) FlI
Lip3 (GenBank 3KELS AJ249751) 240 Ja py BRI 45 411, T Lip2 (GenBank 3KE( S AJ012632)
S A S TR U T o 3K G T D7 1 1 — Pl R DR R, DR DR 3K el R A s B, P e .
W TAG FZK B3 AR A DAG FIJR T BRBH 251

[0408]  7FH- B BARSL 7 S, AT LALE AN HE PG TR B DL AE T 3= AR P 3 — S8 i 0
(R TE o BRGNP A=) & R P RS OB E R o B8 HL A, RIE“ B IR lE” 24
BAKEH MR — DS AR R A R IR . E A B R A
NRVE NI, T — PRl B DI Rr e BRsk rIae . DRk, BENIRmA A 44 X 20 T %% e
I HRK T SRR T S R e . 0, BERREE A, (PLA) ZKREH B4 sn—1 {7 & I
1) T e 2 s B, 1 IR I A, (PLA,) BR251%4r + sn—2 & EIIRIIER . PLA, (EC3. 1. 1. 32)
A1 PLA, (EC3. 1. 1. 4) (14 F 23 0l 3 20 25 15 107 B2 A1 2— We 3k v ofm % g B0 1— W 266 v ot g T
IR R . B EEE C(PLC) (EC3. 1. 4. 3) /K ARG = 8E P B RE — MR8, JF HAOM T3 & 1R
SE IR, BT, B AR AR A B IR 98 S BENZ 55 (40 PLC 47 DT AR MY < 1- B IR IE —1D— UL
B 4,5- R +1,0 = 1D- JJLEE 1,4, 5 = IR +DAG ;1SC1 4 i LB 4% Rk 5 M i R 1
C[Sawai,H. ,et al. J.Biol. Chem. 275,39793-39798 (2000)]) . 4 /gHF D (PLD) (EC3. 1. 4. 4)
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PIENSE —ANR — Be B, 7 AL G B R T A Bl SR I, P IR A T390 S R IR 28 1Y i Ml il
B(PLB) HAkr2% sn—1 Al sn—2 Jg iR IIHE ), I BAEHA KNG (Hrhizmg WBEAE [PLB I
PE T A e e [ RS e ial v e 1 VIR IR DR, LIRS ISR DG B2 ) IV LR ety — e Wik
(A i 8 10 K Ui 2 R U PR B8 BNV B NIG b im ™= 2RI ) 3 MR T RE Y
WA S B IE B (1 , 88 B 3R 18 — P Bl 22 it B ik % I 8t T R A FH 1 DA I e 5 A 1y HR G 1
REE 240 MO S 2 23 TP BRI EPA WRE o e MRS 1)1 s i, (R A 1% TR s I 225 A PC R
JHE] CoA A, LLEMEEE AR H M =5 .

[0409] 7 5 — Bl & AR S it U7 S, At T DLAE A I HIS DG T BRI 0 2 1 = AR TP R AL
CDP— H G ad 42 47 S i I BENE AR (PC) ZE40 -6 R I, 16 9 388 I sk EPA 206 R 7 Bt
T gD BRI H i IR A i IR e R Bl (FC2.7,8. 2) MR IR ER Il RE CPT1 JE [ ()8 B £ 1A
HEB T B ARTEAR B A 9 A, AT 5 B FRAL 1 i D HIS EC T BF B PR 1¥) EPA 245 Rt
e ASUEARN R PC AEWE BRI H T L E A1 kLl .

[0410]  JREERYEE W ESCHR R E A AL IR AR I T VR AU AR N R A Jr), TR 30K
fiaf 318 FH 92 B B RARFE RV PR (1) — S8R R 25k o IX B AT DL T F 1 E ST (1)
FARFANGHR I RE A 12 J2 M FIBE . GPAT , LPAAT . DGAT1 . DGAT2. PDAT, LPCAT . k3L —CoA 484k
2 (Aco2 BY Pox2) \BEZE —CoA S ALRE 3 (Aco3 B Pox3) M / BIg I EEZRFHRIA .

[0411]  RUVE AU AR N TR 25 2 i 72 FH T8/ B0 B I AR JE DR T 1 A 5 18 I B2 AR,
{H—REc, W DLIE Ik 1) 2 AR T 2 ek B B e e BE DR KT Y RS 1 < L) T AR O BT
/ B 2R B I TR () 4 8 B0 23 T AR IR R TR 52, ) B L FH T s S 47 e 5 O i ERL R 2 s
M 3.) KRR EAIRDEA BA [ it sz m HARADSARA 1 Ree LK)
TR TE 40 4. ) R R FHEREAE W B AL (hereosubunit) (R, 7EA EFMASBZ A
ALV ), AT EE T S RS I D BEETE s 5. ) SR iRNA HER . fEH
SERE LT, AT DLIE R A AR e R (2 v AT IR, 4 UL S. 4, 778, 630 HREAR 1)
48 SEILAN T E R IR P

[0412] N T BEATZE B IR, B A0 DNA R Bt CJB 2 e FEprid R I, (BT R AE R
1K B I T 75 I R ) kA 2 DR B A 2R R AR ) HE N R I 5 M 2R IR, AR R e
F il 7 41, R L sh e v K AT iR Rl B AT iR BOOR S #eAb N s B4 i, S 30T 4
T8 o [ Y B ZH FH DG ) BE ) BB 1) 3 R AR S Re e RAR BB (49 r, 22 W, :Hamilton et
al. J.Bacteriol. 171 :4617-4622(1989) ;Balbas et al.Genel36 :211-213(1993) ;
Gueldener et al.Nucleic Acids Res. 24 :2519-2524(1996) ; fl Smith et al.Methods
Mol. Cell.Biol. 5 :270-277(1996)) .

[0413]  HERELERI 41 AN, ROCEEARE T YRR 5 — R 5. o TS —H Y,
SelER BT TR R b B, IF BT e 5 8 3 1% 88, UE RNA 1 Je SUREREE 4% 5% o
IR IS PR AR S NAE 240 M0, 3 HAES RNA 95 SUBE . [ S RNA B ik PH 114 A i Y
(12 ) mRNA [RJAR R, IR R R A o ARG AR 5 i) ABRAR IV 2 , e R 75 18 S50 %
SAEAAH K, DMEGR A FE PRI o a0, e SCEEERI I 24 7K (R R 18 AT e 77 Z2AE AN
(] ER gk i A, L rP R P AR U AR N 52 B 2 R AN [ )3 7 oo

[0414] & HJF41) AN, B8 E B2k RN e SCHEORSE AL T N IR B A 28007755 Mk
CH R T A5 TR0 HoAde e M SEAR I 53 (Blamidiad UV 5851 / A2 il n g T3 4L,
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BVATH AT R oo / B R 522 WL WO 04/101757)
[0415]  FERAREYSE 77 58, Wl DLE ik #0413 3R IR 4 e S0 AR o R ER KT Y
PRI T o QAR FNR, 5 G b e BUAR SC R e 91) B0 6 A S B 38 “ 1 ) A% B IR P 41
HAr Tombs s B G AEgmid) o)) JEAIN BRI (3T JEgmbEEA)) , IF H, SZumAHK
Y ht - B ) 5 5% RNA I T sRAS e Pk B BRI, R o2 JE L 1R 1 39 e 20 R B8 A mT AR IR
SR BT BT S NS IR G R I X R IR R AL R R A1) CRNA I A
RSN G5 N ZE — IREE R IR DRk, 4040, mT LA 2 BRI IR DAG AT KA 30+,
DLR i DAG AT [F3RIE, AT SEBITE SO A2 40)6 i iRd RE B A . 803, WAL B 3l + i 1
ELRAR A 3 TR 305 B 3 TEUCEK S DAG AT RIXHIRR BN 1. FH TG FFHK
TI R AN 722 FI o
[o416] T2, RAGAMREERIZCT, F AL & A vrE =4 4 B A re F 18R
SR /D2 5% 1) EPA, LIk by S TR B 2 /D20 10 % 19 EPA, BEALE & B IR /b4y 15%
1) EPA, SEALZE B G B 2270 2 20 % 1) EPA, B0k 7 S B8 it 22 /D 2 25-30 % [1) EPA, &
PRIk o5 S G PR 22 /b 2 30-35 % 1) EPA, BEALE IR BT 22 24 35-40 % ¥ EPA, SEARIE
BRI 2 /b 2 40-50 % [#) EPA.
[0417]  FF 47 EPA [ & I e
[0418] AL A E T 40 MR AEUAL A 25 R C angm b 21 Rl L A 1 Bl L BRI 4 B
BE2E ) RIRIE, F B Ai i KRR 255 1) BPA P= 3 & F R KA. — %, 7] AL B
FrIE S B FE YR (1) 2 AR & R () 2 AR = IR AU B AU AR IRLEE | pHL A2
AR AR BRI RS, DA A Al M SR I TR) o A T HR TG BEAE B R o 2 (A1)
an, R - A - A RERERE A (YPD) ) kD A=K B 75 1 29 IS s i) 15 B
FEERREERRERAREFER ) (HU1, Yeast Nitrogen Base (DIFCO Laboratories,
Detroit, MI)) 4K,
[0419] AR BH IR A B s 72 28 A AL 16 G a0 & 03 I B VS A0 38, (HAN R R T < SR 0
CAa0dn, 20 R0 ) 8E Cdn, SFURERERE ) R 20 (H0an, veR T 4ER= B e
REY ) BERE (0, Hy ) B0 SRR (lhn, FEFLIEE A TR R R R
F2F) WHREY. 546 il ] LR SEGE TR IR e 107 B I8 « H v — I8 H i — s Hl =
Wi B8 I, FETE I B 1) 25 b we L e, R AR A i (9, K&l ) FshWieli. Jo4h, kil
Al LB R — s (Blan, A Ak, B E . I R ER AN S i M % ) Mk CLUE SR 1 H R AL ok
B A AR AR S5 A . BRI, T30, T4 R B B s G046 ] DUALHE 2 Fh B 1)k
Jo RE LR PIra s LR GV U ERIE A A K, Lk i 28R / BRI IR .
PRIE I M A PR/ BUEH 10-22 MK IR ITIR -
[0420] AT LA EAL (2, (NH,),S0.) s ALk (Flan, KRRk m i) &4t
A T R B R BIR 2 A1, PR RS IR 0 L AU AL HE G I8 I 0 B A R SRR 4R
o, AR AR N 2 AN RIS G & W B, 1 HLASHE EPA AR 7= BT 75 2 Bl i 42 1) 5L
Moy Rl oS T a B E 7 (Hl, Mn™. Co™. Zn™. Mg™) , ‘B TREAL i3k i JFf1 PUFAs
K& )% (Nakahara, T.et al., Ind. Appl. SingleCell 0ils, D. J.Kyle and R.Colin, eds.
pp61-97(1992) ) .
[0421] A Y B D0 2 1) A A 5 7% 6 2 B WL 1R ol il £ 1 % 95 2, T YeastNitrogen
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Base (DIFCO Laboratories,Detroit,MI) o HARAHE K BA i A KB I 35w LIS A, JF
L B S T EIR PG B A A B 35 TR 2R 2 AR 7 BOR B R 2 S R R N D3 P 28 S
TR I 3 1Y) pH e B8 H O K4 pH4. 0—pHS. 0, Hoh pHb. 5-pHT7. 0 A2 iR 1 4 H
PILIE o ] AR FF A BURAEARAT T AT, Jorb, Tl 4 A AT = LR 1

[0422]  J'%, Ri/KF PUFAs 7525 i BEAR M A AR 22, 75 S AN B Bk 7, PR A 76 G
(AR ARG 1 / A A7 Z T R AREPIR A 02 7 P o BRI, SRR R, 7 22 TN B
R W A A AR IR S I B rh 427 EPA. 25 VERIR T WO 2004/101757, fEA K Feh A
HEZANEER KRR RIS L ENEL 3 RERESE ) 15 1 .

[0423]  EPA Fy&ifL AN T

[0424]  PUFAs, £ EPA, W] LAYE 43 85 i 07 IR 2 M IRAE T8 HRUE T, 5 DL an 2k
HvH BT Bt e BB T 1 e A X R AR TS A T, I HORT UGS I AR s A N i 2
FOTVENTE 40 ML F2 . M BRI BT PR B AR L it B A ATRT B 52 MEARHE ) — R £rih 72
7. Jacobs (Critical Reviews in Biotechnology12(5/6) :463-491(1992)) . < Ui T
) fa] BB SiaR iA m] L2 WL A, Singh i1 0. Ward (Adv. Appl. Microbiol. 45 :271-312(1997) ) »
[0425]  — i, 44k EPA FILE PUFAs (1) 77125 m] LLALEE A HLIE R AR B A5 i AL 2R i
I ST ARZEER (B, 45 AR )  BAL R 5 vk, G o, s I dL G . e gy
57 W0 2004/101757 HI#F .

[0426] R LAEAE A TR I / sRaifb i) EPA K13, A4S 2 H AT 2 Pl fd e 1t 5
T . 1R 2 2 I TR AG T, AL BB R UG A58 5 T 107 A& s o b S IR R, e
RN AR AL, IF HACCRT DU I SR S ek i A EE R P T A . X A L2
WAL S A S

[0427] Ak — Pl Ak 2% SRV, A 0 1 B 1 A 3510 4 B I 4 S0 N A L R G O TR AL
o S RAMNAFEEM. B2, B T ABRARITER S & rmeb, e i M.
FLUR, I A B JO A XA BRI 07 BRAG M 185 I 17 4 o, 8 B0l 1 45 380 - 3 M o £ T
95 o

[0428]  fETEVF 2 s S MY 170 &, LBl fo SO 28 = A i B0 FE Hs 0 VIR E VAL
TS B BE B SN 28 B B AR A 2 n] A R B E B K S0P I — 28, k4%
PSS PT LU XS T8 A AR R DT e i & e TS0 BRI AR i R . i FH AE
R R BRI BE AR I A RS e M. 13— 2D I SR VAR T A A kg A L [ A 1) R
197 o SRR FEE AR T X R 52 287 W v vk 1 B it PR BB AR A o FH T o) 28 O 7 it )
VR AAFS IR B T 1 Ml BRIk J08 45 1 T ] 44 I8 JU7 AR IR, LA R FH T 1 3 2 il PRIk S
eI ik ST 2 K 2 BT B B RUIR D77 R 28 SRS IR B T Al R ]
PLZ: DL Patterson, H. B. W. , Hydrogenation of Fats and 0Oils :Theory andPractice. The
American 0il Chemists’ Society, 1994,

[0420]  F TR )24 EPA A I HIS FQ I B 1 P

[0430] HuTKT ST ERKEBA o-3 /8 o-6 I5R (Rialsg ARAL EPA Fl DHA) (]
TR AVRDR ™ o 25 RS W AL 2 EPA IR BRI 400 I 4 A £ it el it 2 VR
WA T~ A i B FRy sl 510 1 i R 2 A

[0431]  HHULALRGA HIEE BFE B4 S o -3 M1/ 8L o -6 IR R KU AED S T2
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Ffgr st AR R, A FEEANER TR WD) P27 S A7 i R R PR AL
Tl o AR, A BT RISAE AT LLA 0500 b, AE AR B 2 g IR bt I A 7e ) B LI Ty
ZALEZTR Y0 VSEe g = e Y N .02 R O = el | B L = e B | R S E s NINBAR & 1 €a sk 7/ M
(BRI ZH e an A B s il b . IR BAEIPRAE A3 &, JF HAKRT £ 5 50
P AR 78 R R BRI A R B A IR T R A IE BA T BB AR UL
[0432] W] LA ARSI AR 53 B 7 4 B 2R 0 . mT LASE 3 1) 2 2R AU 1
A LR 5. AR T4 B A R & K & 8 A B S B e VR A A — S I R
57, VBRI AR R . IX L8 AR AT DAV VR 2R BT i B . TR, (ST RT BARLEAT
PRI & A R 7 AT A . ISR B S A FEAEANRR T« KRR SR SR B
BASES L7/

[0433] AR D BEFI AL AL , T LUK Er ) 2040 53 28 A A s 8R4 o 491, B4l 1%
PN FF BRI TR TE . A0, A4S Mrmmeg s FER T E R EER
[ P8 R 5 A2 AT T ) e /D AL T 22, A BB LRV AT o BRI, AT T 38 5 B 559D
I B 5 m R K, BT DU 4E A 2= A ) g AT oAk .

[0434]  FLARAAEHEFL S & AR EAR T BRI AEHEFLHIF A (AR SR/ BOK
TR E S AR )

[0435] PR A4S 2 B0 e FESRHE, N7 BLHE A RIS AL AT . BR TAL
AP SRS SRR AP U NI SN SN TS0 N BID WS § ey I e e L7/ I e d o A i SRt
RO T PRI it 5 0 1R R IR VR 1R DL S A 28 S8 K o 5 i A Bf 2 I T i Y
7 il R SEAR o BRI, E A FH B PR i B S AEAN PR T 0 K A

[0436] ABWE SRR TAYWM TR &R SYERERE~ETEHAY k) 5
ARHED TR . B WS K TR K e R TS TR M B/
F2 NPT AP B SE R AR EA R T A AR A K TR B R 25
R X /N RS W T g

[0437]  JbHEfr s ESCHER AR TS Y0 i, IF H CLREAS ALK, RIIE o P4 152 sl hsi £k,
(1) 77 HEE SO ek o s £ i i S B R AR AN R T« i Ak  VE T P 1B 4% KA
B AL U I P L NOEE LN ANEER IR i ESCHR R, AR % B
g3 A] AR —Ff R 43 o

[0438] PR ALHE B SCECR SCHER AR AT & i o

[0430]  RUNEfrhAFEEE BUVERT b oL SCHEIR AR £ o

[0440] YUK} AT L A s TR e

[0441] 4201, W] A& I RS2 FE AR BR UORE s BT BT 107 72 7R 1 (8 268 110 sk 4 Ok 5 1
A ) B3 T R FL OB . e AR B2 ) LB R I 7 s AR U A A ) 9 HLmT BAr Iy (ke B
Ross Products Division, AbbottLaboratories ] Similac @ Ensure @®. Jevity ® Fl
Alimentum ® ) »

[0442]  BE)LICTT A2 255U 4l LV & AR B RO Ko AL “ B2 LI TT 7 & R
T8 7%, FORT DAAEN FL AT )L P AR BEFL, OF HAl W B8 5K b 5 e & 4 B
[k KA G PR IR A I BT i B 23 EE g (el an2: L U, S. 4, 670, 285) » 2 T 5
10 [ 20 Bt 98 LR T AL R 17K, S 2 B FL R 35 250, 20 % —0. 40 % (154 Jig s
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M (B K450 % ARk AREN ) sJF H, DHA 5 ARA [ LUl @ & 2 K4 1:1-1:2( 5
W45 41 Enfamil LIPTL™[Mead Johnson&Company] 1 Similac Advance™[Ross Products
Division, AbbottLaboratories] HJECTT ) o %2JLACTT /B2 VK& TR REIERBRTER, BN
AT 22 ) U FR 9 S ME— RIS  JF HUVAE BEFLIR IR & 2L e 78 9%, (2 LIRS 7 2
gz, RIS ) LA IS HPH K

[0443] L o2 YR T LI it o LRI s A L) AU T BRFLLASM R KU, 9t
TSR Z FL e XL AR AR T o230 IR T R EEFL ™ R W 5K 5 L
(L I N e IR P 1 L ST ES 7 N 1L 2 R (SN 77 S

[0444] W] LA AW I EPA FRIIHT A e b B 68, 0« 1 00 Ol SR OB 7R\ DI
FOAT T AR A0 SR R SR DB B AT S BRDR) RS R R A AR 2R, DL TR
RED.

[0445] i Fefr A2

[0446] e fr il 2 MR T {8 He an AL AR £ i, B AR DhRe M B 2 B 2 R i A
EAN ) o BEAL, AR A AT U TFrE 54 -S4 o A5 EPA A K BT L
FEAL B it MR HR PG BF TR AR s R HE 25 BB AE Dl T LA Sy B N IR AT b, AT AR
P U T REME B S 2 Ao AN, A1 ARA B EPA P SE U 4 (A 50 LR KR Ry R L R B
RIS B G VBRI 4 ALV, AT TRT EAHAE N BN DA B SRS F7 4 7840 o
[0447] I T-3h¥ ik}

[0448]  ZhWIAIRHE I — R E SO BARF AR BR N 2 A1 B Bh A i 1R k) 7R & T bk A e 7
ite AR EEALE EPA AT LIRS B sh i ek b i) R o) o

[0440]  BHH {AMh, RS AUEAT IR, FvH A& W E ] LA T B & fh o A sh e
Kt LUK IR . A R B AR A [ W A 52K TRAT B )
MR SRBNY) 1 K7 i 1K 28 S ALEE - SCPTIR A A B i, DAS AT R EI OR
BE S ERT R (UGS 18 B R B 22 5 i ) « RABIII & 23
VB A R ARV A 25 0 G KX XS AR R e 2T ESCITIR I B, X e i
FEAF WA b SCH) H R4 R B K S8 7 RRT R I o DSR2 e K 5%
BB CBLCCOKP=FRIE R ) R EARH Tk FRBA 7, B oK = FR 5880 Joig /K Bltg 7K
HKAAYIR /) BRSBTS IR AR SR

[0450] DA AR BH I AR 7= ik B ARAVEPA T/ 85 DHA 119 T FE A1 i i HIS EG T B B8 AR )
AL TBANRZ SRR T e B TIRIEDER o -3 F / 8 © —-6PUFAs, B REA B
A HREAALEE YR (AR YRR B2 oK G055 ) kiR,
HLRERE AR T S AWl e RS 75, FF H G INEC 77 (2GR BRI, DA I AL 35 AR % B
VR A 18 R RERRAE Y & K A2 sh k7 B Al A A M RS F7 ) ok . 5
Bk, AR IR HR [ RE (ATCCH20362) HA LU KLY 224l (AHAT T4 j S &1 5 5
Et ) :35% 840 % HE)F . 10 % iR KA &5 % R 5 Y% K70l 5% Ko IEAN, ZERR KA &
Wy, B - R KL 45. 6mg/g, H B BE &KL 11, dmg/g, JL T Bl K4 52. 6mg/
g (1 BaRE 2 /DI s [ R0 0. Tme/gl) .

[0451] K RISCERICE: T B — M 2RME  H 8 BAEAL T B S i /E A o B 78 70 Mot
G T G PR AN L B A MO BE A ) B - e SRR R TR e e CRR“ A e PR L) A

57



CN 101111601 B OB B 56,/145 T

117 Gk 7K 7= FRTE Al e A B M sh ) LA S N A e ) 07 2, SRt R LT i H 2
R R o0 . BARRE, (EH] B — 81 2R T LASRAT S 15 25 IS RS 5, R R 3%
48 B -1, 3-D- FRA A 2> 5 LLARNR S R O R0 g s e e b 40 R SR
AUNE ) B A, AN R INE 22 Pl B0 5T I BB RS ORI IR AR e ) o SR IAH, F
ZHFFCIEN T B - A ME R T 1Y 5 AP B 0B BT AN AT A HUR GRS
4 5P A A A, e e L s 3G ai A L S AR A R S BRI (5
SRR IR YT B N B R R SRR IR S (4538 T Raa, J. et al., Norwegian
Beta Glucan Research, Clinical Applications of Natural Medicine. Immune :Dep
ressionsDysfunction&Deficiency (1990)) ., 0% T EE B-# B . HE B ML T
JRAEAL BB W) 5% MUK = 28 58 T VR B SCER B9 4] 1 E9 4% <L A. White et al. (J.
Anim. Sci. 80 :2619-2628 (2002) ) , supplementationin weanling pigs ;K. S. Swanson et
al. (J. Nutr. 132 :980-989 (2002) ), supplementation in dogs;J.Ortugo et al. (Vet.
Tmmunol. Tmmonopath. 85 :41-50(2002) ) ,whole Saccharomyces cerevisiae administered
togilthead seabream ;A. Rodriguez et al. (Fish Shell. Tmmuno. 16 :241-249 (2004)),
whole Mucor circinelloides administered to giltheadseabream ;M. Bagni et
al. (Fish Shell. Immuno. 18 :311-325(2005)), supplementation of sea bass with a
yeast extract containingB —glucans ;J.Raa(In :Cruz—Sudrez, L.E., Ricque-Marie,
D., Tapia—Salazar, M. , Olvera—Novoa, M. A. y Civera—Cerecedo, R., (Eds. ). Avances
en Nutricién Acuicola V.Memorias del V Simposiumlnternacional de Nutricidn
Acuicola. 19-22Noviembre, 2000. Mérida, Yucatdn, Mexico), a review of the use of
immune—-stimulants in fish andshellfish feeds.

[0452] LTI HR IR BRI 1« TR 0T - B/KAL S AR, BLACRS ) 52 et /K AL
G CHFETHERERAE « B WIERAE « LT BRRZ) 1:4:4. 6 BIELE) ) , A AR BT 2]
TR B BRA0 . (S5 ) 23 RS I B S ngn) CRandE 2 se 3 [T
()] P REAH B A R Ak ) 48 o RE A Ry A IR I RERR K AL A I BRAE 2 Bl B 40 43 B 7
XD

[0453]  FEK ™ FRFE M. T [, X % Aft 0 S Ml K17 97 55 B2 10 17 AR 15 I R0 ) Ak o) 3 ) B AR
Bk, AL G BN AR RE (R ERRE ) I R R4 F e 8% b 78 s R 2K 7= IR L Y
FARTARE o AEE, — L, A0 55 75 0 SRR 7K ™ FR T AR} o B 25 A R 40 o i) — i L A B 465
(LT E 4 b RoR ) :32-45% B A 4-28% IRl (b2 1-2% 2 -3 fil / 8¢
@ —6PUFAS) \10-30 % B K AL A4 1. 0-2. 5% 0 M AR 1. 0-2. 5% 4 A 25, A AT K K
EHE A AR T o XL s A dE - (1) B85 D3R, 2 T S 2R MO0 5
PER KGR 0.2, LA 3 79l B8 2R S IR B2 IR, (2) 550, et kA SR (AR E 1, O
B g g2 st @& 27K b (=0 JE R £ 4E 2= RIS BB Bl AP B I S v AR 2 L 35
NE A EEEIRE ) 5 (3) B, tnHiid VI BT AR, LLSE A 1 Rk i Ok
A, 3 Bl b B 07 B R R CndE AR 2R BT EEAL R ER A P BE T IR R IR R O
FEE R IR 25 IR sl L AL PR I A ER A 2 ) 5 () AR5 B R BR ), LU 5 tal kL i)
TR S f (5) Foetalkle Pk e bkl my DL 5 1 i 2T YRR K O IR RE (9
o] FEAE SERE DA B A5 R B8 B SRV ) A A W) Rl /st sl £t ) Qi B9 v R ) BT
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BRI AR R e S TR s ) 5 LS SRR B8 R (8 1S In 4R 2R 0 B 2
P, NutrientRequirements of Fish(National ResearchCouncil, NationalAcademy :
Washington D. C.,1993) $&45 T 828 (W 0UE FR W) TR & A0 Rl 73 )78 77 & B B PR R oA
[0454] il d& 7K 7™ FRIE G 77 75 5 1 K& 3R, PR 8 50 3 10 ARk A A0 2 78 7% P 4 1)
FEUR LK AR E 1, IF B G 0@ 0 KNS e 8 T 7K 7 R B R 8 9% 2 R
n L % #% Handbook on Ingredients forAquaculture Feeds (Hertrampf, J.W.and
F. Piedad-Pascual. KluwerAcademic :Dordrecht, TheNetherlands,2000) F1 Standard
Methodsfor the Nutrition and Feeding of Farmed Fish and Shrimp (Tacon,
A.G. J. Argent Laboratories :Redmond, 1990) . —f%H:, faELECHI AT 1) (Al HRZE/KEEE
6-10% ) IR CRIZKE & 35-40% ) BURA (HIKE &2 50-70% ) o THkHa 5L,
TIXLE T TR BB VRS (B BlCORDRY 7)) s FR S /N R S BOR0RL 5 DA &
M RN IR T, W LA DU K R BB B /NE o R AR R 2 A ERAN B
RE TG (e i AR e 528 ) 4, I BT DUSGE A DRIR SRR .

[0455]  SKJ5 AT LABH A, AR BH I A2 mrik FE EPA (1) TR Ak 1) At JI HIS DG B B AR ARE Jall ] LA
M TSR ZHOK > IR . BT3B © -3 M / 80 « -6PUFAs, B EEH & 2
AT LLSEANEC 7 B SE AR TE A B R . AR S 7 S, Hh AR Uk B TR g i H EG R B
BRPR A 7= 190 AT LAAE A0 AR BRI 2640 5, B 0 N K = R B R E 7

[0456] M\ EPA JHIh 783545 ) M AR fd e 7 Ak

[0457] VB CLAUER] T EPA RYARE b 78 A] H 3 PR ALK I 97 A o R0 H b =%, JF HAE11)
TR o7 « e ML P PSR RE (A 2 DA SR 28 ) A S . 1T B8 PR IEJHE L 35t )
PEGE W A L vl B AR I IR ERE VR VB R R VE RS TR I Z /) 2B 4
g S A RORS olopg (ks a2y 20 ) AR RIEH (2 W4 LT 4838 McColl,
J.» NutraCos2(4) :35-40(2003) ;Sinclair, A., et al.In HealthfulLipids ;C. C. Akoh
and0. -M. Lai, Eds ;AOCS :Champaign, I1.(2005) , 55 16 % ) , {EIX 2215 AR W 82 45 SR ({44 1
AN A R B . B35, 1R 2 DURT R 8 R B S K iE o -3 IRIIER (
EPA 1 DHA) {EACE AN BE A tbAN ], BRI, 5 — Fi i HA e e AR BE D Re o XA Y
HAAPE B = AR KRR S8 T8 M A oy PUPAs (SRR, AN & K548 EPA sk 4l DHA F T 11
PRIFSTA [ A6, e B e | 65 60 fHE L 70T 60 R0 XUR €010 1 59 16 105 IR 45 A 1) EPA : DHA LE 431
ERZ10.9:1-1.6:1 (BT The Lipid Handbook, 2™ ed. ;F.D.Gunstone, J. L. Harwood and
F. B. Padley,Eds ;Chapman and Hall, 1994 F 5 ) 1. SR, IRAC R EZE Ml T % 31 EPA
KB P EEN] o-3 B B, IALTIE AR BT & 5 EPA RIME AR 2 Rty NV
AR R R, BT va T N R A A0 5E | LR R DTSR N I g e K 7R
AT, FF R AL IR T IR AR ELHE R O = LS 98 PR E S T O PR ot iz M 45
% FUIE B~ PR PE IR B0 Ve B R R VE R R B Bz / 28 R AR
Iz E

[0458] VBT SUEF R A8 I R AR (1) 45 S JE TR _Er NEAT A 9T, IX AN P ARRE A
PRI A A B 5 Bk, BRGNP & & EPA iR sT 2 Mshy) (. R 48y &
R ) HIAHAME B R B

[0459]  EPA FIZNE : L84 th T IR 2 AL, DU R M 7 Pt R e k. H AT, AT
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FINLEE BoR, © =3 SRR /D AN IRIE Y -6 Jr IR I &, JF HINHI1S 5e % & ok
H o-6 TITBREIERAN T (W12 RAVWATHIR R 4 RO E =4 ) 1 o -6 TR
o BEAh, © -3 NRIHER = A A MM RAEN R (1 3 RIVMATFINRZE R 5 BRI E =H) . 2
JE 5 AT TS T T R LT R A LS, BRAE resolvins ( “or B HIAHEAE =97
I AR N E 7R ] ) AR A0 T 2 B e AT AR AR o A8 S S A4S EPA SR
i) resolvins ( Bl E &4 ] resolvins 8% “RvEs”) A1 DHA K5 [¥] resolvins ( B D & 41 [
resolvins 8¢ “RvDs”) ( Z5iA T Serhan, C. N. , Pharma. &Therapeutics, 105 :7-21 (2005) ) »
7F Arita, M. et al. (PNAS, 102(21) :7671-7676 (2005)) HilF B [¥] RvEL (5S, 12R, 18R- =3
% 67, 8E, 10E, 14Z, 16E-EPA) FRtURe 45 FH $& AL 1 ATLEE MR IESE , 3X 7T LU R EPA 78 A 24
FREFN 598 7 1) — 254 234 FH 9 56t

[0460] X BT EMIHLIE R TR T & & EPA 17 ShAE JRE b 2 (1078 72 R0 = 25 428 1l P 11 98
eI BeAh, BT RAEVE R MO S BB (AR &R G AE XL JRRE B PR ) BIpPE
ARG (BT /RSB ) BIR 28590, Tk & & EPA (¥l (WA R B R Le ) i B
R, PHX R E 2R IR T RER B (1) A BPA 8% RvEs 15 B 24 i R I A s 1
Y)JT s R0/ B (2) B EPA IINAEAL 7 5804 7 25, A N GTT . & Ja, EPA W LLAAES R
RvEs FRTARTEE 22 EARAK 34k 25 S 4k

[0461]  EPA FLr ML « DL UERH T fa il 2 HAR ¢ o =3 TR BRAE — vl ( B, Horp
ZARE CAAFAE O MU ER B DT IO MU AR B o0 ) A 78O I 1 4 ol P 1) (8 2%
O ERAE o AHR, BARIX LIS AT s 1, (R AR B TV 22 AR MR ) OG5 i
W E M, EPA 55 DHA FRAH X B B2 PR R 48 i 77 R A0 — 2 P31 ot 0 vk [,/ R
DU IRGE A 3 - (1) Joo0 JUURE 28 B0 S0/ 0 5L, IF HA M BUE AR / 38R %e,
WA OIS s F (2) ToO Lo I R KRB0 I 55 T,

[0462] A< EPA lig i 1ihf 5 ( “JELIS”) B TAERH >98% IK4ifl, EPA- ZHEHE 54
il 25 ) LA 1) R RRASE Bl AT XS R 36 A e dX 22 ] T (Yokoyama, M. and H. Origasa, Amer.
Heart J.,146 :613-620(2003)) . JE47E 2005 4F K 2 BT AN 68 Tl B 25 5 160 5% X 40 b7, 1
PN 52 EPA+ 1l 22 16 A 1R 0 0028 S A A 6 T B 52 M 3R 1) BB R b K
25% o JLAL, W AAZH 0 A PO 25 3, X4 45 EPA A 5 HA O A8 (R E SR L5 )
[IRESE , AT T FF & & BPA IR I T 3. & AT REFR LK EPA/resolvin BYVR-G- 45 3]
ZHA, W/ B A R I BRI AR 4R 7 EPA- RS2 16 s 4k P SRR (Bl Ss , Pk 24
0 B an s UL oA SRR 4K (4 Mochida Pharmaceutical Co., Ltd., Tokyo, Japan ]
EPADEL) »

[0463]  ©—3PUFAs MIFERIZRIAFIE TR ACSUH A H, KBE o -3PUFAs 1R AR KL 73 kR4
EAER, Be T T « (1) MRS IR R & e, SEABESURE AT S0 (2) IR RR & H i =i
8 HENEA . PN E 7 B R SR N Hih = BRIk D, 7R 3L Rbeh, 2 BB T
TP D o AELETORER 2 (R 24U 3R I e KB w —3PUFAs Jili e AT AR 6 18 FH 1 4
TR 5 2 Ph LA 1 SR 7 AR ELVE FH R 4 21, I Bl i i T 2R R R IA .

[0464] 324y k-, JIa U B 0T 255 O8] A S R R TS BT 2 bR T 22 /b 4 A B SR BT SR e T B
= B 0AE PPAR (i S84 40 B A 68 B A0 S () 52 A ) « LXR CFFIIE x 5244 ) « HNF-4 @ ( JiF
W #% PRl 5~ 4) F1 SREBP ( [E B 5 oo fth 45 & & 8 (20 Clarke, S.D., J Nutr.,131(4) :
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1129-1132(2001) andCurr. Opin. Lipidology, 15 :13-18(2004) ;Pégorier, J.-P.et al.,
INutr. , 134 :24445-24495 (2004) ) o AE A ZAH B AR BS540, IA A EPA 3l i i PPAR a
P PR AR ALY I =5 s Pt RS M B — 28 (R AR AEM AR ) rl LLlshik e
5 40 0 7R 1) PPAR ZE0 A5

[0465] 3% fii J e 42 i) ie o 2 DR R IR LB () 1 i ] CABR AL T AHT ¥ T SR 1 2%
UAAGE 5 ot 42 S0 A A 1 Mg A Qo R s i) 0L v = P R e o7 %) e oo L
BRI RER ) Ko FIFE, TR R A0/ B A% EPA 55 DHA V478 9% - ZEIAH
A PR S R e N A e R 4 R Rk b A [ VE A

[0466]  © —3PUFAs FIIMAG 75 A il (9 FR N0 5 SRS e 82 (1 (LDL) JIH [3] F 1 s ok 4
BOAH IR, 3K A2 — PR 5 0 s I B A R F44 . &dx Theobald, H. E. ¢ A (Amer.
J.Clinical Nutrition,79 :558-563(2004)) [IAF573EH, LDL H [ B vy Fhs hn scfr b2
T DHA ( i AN72 EPA) o Eo AR, 78 3 > H HrBerb & H 3R A2 0. 7g DHA, i LDL JiH [#]
TER A SR L M 38 0 7% sAH I, T 240 ) EPA BCE 7 EPA [THIEAT B 50385 i oA i
T8 LDL fIH [ B f AR 4L 38 0 (Harris, W.S. Amer. J. Clinical Nutrition,65 (Supplement) :
16455-1654S (1997) ) » RS — DU T B AR TR &= DHA 205 LDL JH [ B3 i)
Ji ERL A 0 B ), AEAS R B IR s 7 EPA (13 R AN G 46 7T 8 B 82 1 PR 23 AL 1) DHA
[0467] & R] Re T B A AL AR B IR AR i, 19 8L B AR 4K EPA TR, 7R A SE
W5 %, B & 2 BPA FIZ /b— Pl PURA (155 28377 N, T RE BEAS W02 B 55 . 5 4,
PR B, #h 78 EPA F1 GLA B4 & T et s s s A A R g . HoARH, 4 M. Laidlaw
FIB. J. Holub (Amer. J. Clinical Nutrition,77 :37-42(2003)) [{J3R14 , 494 EPA F1 DHA ( ja
3L 4g) FHRAYA GLA (2g) BIHE H AN SWIAE 28 RS (8] Bt H A R ML 502 T 8 R Lo Pk )
M ARFA G DT R 1S « 724552 EPADHA FITGLA () &5, B 748 A8 (%) LDL IR & B3 11, 3%,
ALV ZE R 10 SFE G TER/D T 43% o R, I\ GLA K314 T EPA I DHA S LDL fH
[ s kT B I ) (Theobald et al., supra) . ZE&icsi, Laidlaw&Holub Fi1 Theobald
2 N HIBFST AT LA B & & EPA I GLA (AN /& DHA) AT AT K PR 25 AL o

[0468]  GLA A1 EPA #h 78 20 & WA th C &8 )32 % K, A N i /b AR B g ok 28 0 1) F
Bt B e 5 08 W T 28 0 PR s AL I 995 160 %% 5 4B ¢ (F. Chilton and L. Tucker,
InflammationNation :The First ClinicallyProven Eating Plan to End Our Nation’ s
Secret Epidemic.FiresideBooks). H &M, & LIRTE UL T GLA #b 789D R IERI R
SR B AR HsRE M R e (WS R DT 28 ) B ARAE R, (Al 2 b 78 X e
AH R TG U7 IR T BUIMF ARA 7K P (1) 2 25 18 00, 32 — Pl e A HR A E . X2 =53
FEREEA TR T A5 ORI S A7 7R, EATIF AT o -6 JRITIR LA 5824k
M ARA (2 0 —-6A6 XM /A6 LB &4 H @ GLA F1 DGLA Hr el £& ) , 1 an
T 20 1 2 0E 40 B = B DGLA #5464 ARA [RAC T BE 1. BRI, 18 5 FH EPA HE4T I 3L ]
Fh 7S BEL T FHEIE P ARA (5 i T 3715 BE 8 4 Al DGLA.  H . B. Barham %& A (J. Nutr. 130 :
1925-1931(2000) ) 75N FAFFEAEE S 1 i R BRI R UESE , SLrP ik B T 4E%F GLA b
JEA B (i A 2 ARA ZKCFTH ) IBE ) A 78 SRS 75 E2N 0 EPA . TR, 1X 26 5 %8
HEAH S I IT 30— 25 SRR A GLA AT EPA ()3l (TTZEBRZ EPA 4% 0F T F ] GLA 7] R

RN ) o
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[0469]  TEA B, HIE AR 7 — 284 EPA (AR NG HE FCRE BER AR, A1 A ™ a
JIg B S 25 LE A ) GLA (B GLA:EPA EL 2 0.89-2. 1:1[ Z W3 10]) . EETIHAKIE S, Tt
R TR © -3/ « =6 B 1R A=) i 47 A M) H FR) A Aol 2, 2Rl R0 S o g 14 26
K, W] CAEE B M A AE 7 EPA (1) A5 HIS CC IV BE BAR rh ™ AR 5 IR i , () I AR R il IR
WFFT 425 T GLA AT EPA AL B FR 72

[0470]  DLIE ST S HIHAR

[0471] AU BHUERH T o 7 v REAR TG HIE LG R 0 IR T L I 5 %2 28 %% 1) EPA 116 o
WK 5 JT 7w, 380 1 22 AN S5k BRI 4 31 B A2 78 ATCC#20362 iR GBI IR BErh, 2257 T W 2 fd g
HE PG RE B R, A B P AL IR PR A BB A5 A2 7 AN [R] &2 1) PUFAs (( 4% EPA) » RIE © -6 A6 %
VOFNEG / A 6 SEBERA I — SRR ML A e B IR T /s T 1 3R 10, RIIR %2 A
16:0.16:1.18:0.18: 1 ( J#1f& ) .18:2(LA) .GLA.DGLAARA.ETA Fl EPA ; 3 H.A5—F AT ik I iy
TR 2 R 7 A S IR I R K 2T 2 Bl e “IIR IR % dew 72 71 88 o 40 1 28 00 2 F 400 i o g 3 )
EE

[0472]

62



CN 101111601 B OB B 61/145 T
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[0473] I LR PR, RKIE 0646 KM /A6 WEAHEERIEI ALK 24 EPA 1R R
T At Ji IS E P B 1Y) FE 2 BRTAR Y2096 5 Az ESRAG I 6C il 7R T 6. T 3CHiE T widk
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Y2096 A4 25 2k MG Ui 1 SE PR ARG (T Se i 4n A SR A TSt b )

[0474] (1) 2445 DU AR ER BRI A 12 ZURIBE RIS, 76 FBA: :F. A 12::LIP2 F1 TEF: :F.
A 12::PEX16 k&R A

[0475] ()1 A~ ¥ U 1 & W # 0 & A2 X M » {E FBAIN: :M.
D12: : PEX20 Hx A ZE K H 5

[0476]  (3) RIS Tyl BE R A6 LUUFIERR 2045 D& B A 6 RFIEEE R (CTERE
NEHE GRS B rh RE AT T 365 70Uk ) 3RIK, 7E TEF: : A6S: :LIP1 FIFBAIN: : A6S::LIP1
kG ZEET

[0477] (D2 A~ # U W & W # M F A5 X M 1 I V.
FBAIN: :MA A 5S: :PEX20 Fl TEF: :MA A 5S: :LIP1 #t & 5L

[0478]  (5) >RIET N A5 EWIFIEGH) 2 N5 VI-E K A S ZHAIEEEE R (CATERENRHR IC
P RE P AT T 20804k ) B84, 78 TEF: :H. D5S: :PEX16 #1 GPAT: :H. D5S: : PEX20 #%
A

[0479]  (6) >RUF TEREEHIGEE A5 EWUHERR 1 N8 DIE R A5 M FEgRE (AR
fiR e HB ECRE RE P RIS AT T 2 AL ) [13RIE, 78 TEF: : 1. D5S: : PEX20 ik &5 H 5
[0480]  (7) SRR T 7 227K B A 17T U FIEG I 3 445 DL A B A 17 22 1 R0 g 25 A
(K] 18 (R 75 I HR G 3% B rp RIS AT 7 %5 63 v Y4k ), 78 FBAIN: : A 17S::LIP2,
TEF:: A 17S: :PEX20 F1 FBAINm: : A 17S: :PEX16 &5 H

[0481]  (8) oK ¥ T° Ryl 4 8 %5 11 25 1 ) CogpooSE 1 B 1R 3 A 5 UL & BRI R 2R
7 Crpoodi A 5 PR (0 70 fif G HE EC % BErp R K UEAT T2 05 70 4L) R, 18
FBAIN: :EL1S: :PEX20. GPAT: :EL1S: : XPR #1 GPDIN: :EL1S: : LIP2 fix &R A ;

[0482]  (9) U5 TGP (M L 0 BT Cpa o IE TR 1 A5 DA K C g no REATEEEE R (O
TEARNEHR [QEE BE b RIS AT T80 7046 ) 3Rk, 78 TEF: :EL2S: :XPR IR A ZE I 5
[0483]  (10) ¥ TH 5 Bl rELO ZEPRI) 2 A48 DU G R Cye s REMR IR PR (A 7EAR TR HE [
P B RIA AT T30S AL ) (381K, #F TEF: : rELO2S: : PEX20 R A5 ZE F 5

[0484]  (11) b A 12 FVAIRBE I AR RN HIS CCIE REES R IR

[0485]  (12) 4mhdlidk —CoA SAALEE 3 IR ARER PG BE Pox3 ZE R IR A1

[o486]  (13) Suhd g/l 1 (JRARMAENEHR QI BE Lipl ZERIAAR

[0487]  AHMUML, KIE © -6 A9 FE(HEE / A 8 ZMIFIR IR I HA = K2 ZEPA (BRI 9% ) 1)
BRI HIS PG RERO B 4H B AR Y2201 RSO HE T RR 1 Se BT s, LR IR i e %5 2
7 16:0.16:1.18:0.18:1 ( JHIfE ) . 18:2(LA) . 20:2 (EDA)  DGLA. ARA, ETA I EPA ( i fg—
P2 4 CLE IR BRI B 43 B ) o

[0488] F 11
[0480]  fAJSHL SR REFRE Y2201 (¥ 18 it
[0490]
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fE b A F
16:0 | 16:1 | 18:0 | 18:1 | 18:2 | 20:2 | DGLA | ARA | ETA | EPA
g 7 8 11.0 { 16.1 | 0.7 | 18.4 | 27.0 | 3.3 3.3 1.0 3.8 9.0
Y2201

[0491]  "FOCHEIR T R Y2201 HhAs & I ZE RS AR MRS (L rb Se B 10 407 R 4L 1 S g
EFI) H

[0492] (1)1 A8 DD OB Zk Bk Lo A12 il oM [f) 2K 1K, {E FBAIN::F.
D12S: :Pex20 Bk &Ik

[0493]  (2) ﬂ%ﬁﬂ%%%ﬁ rELO FERI 1 A2 DU A 5 Co o JIE TR BEEE R ( R AERR AR HR K
W BErp RA AT T2 AL ) IERIE, 78 GPM/FBAintron: :vELO2S: :Oct k& IER T ;
[0494]  (3) RUF T BERAFHE G A9 MR JE K I 5 45 DL & Al A9 %E i i 2k
(AR HR IS RErp R B AT T8 65 104k ) B3R 1K, 76 GPAT: : TgD9e: :Pex20,
TEF: :1gD9e: :Lipl F1 FBATINm: : IgD9e: : OCT ik & & K

[0495]  (4) SRYE T4 AR L A8 =M Rl JL R 1 3 45 DL & /e A8 2218 Fi il 5%
(R e AR G B G B T R IK AT T %S 14k ) B3R IE, 78 FBAIN: :D8SF: :Pex16 Fil
GPD: :DSSF: :Pex16 ik &I AH ;

[0496]  (5)2 /™45 DU (i g U 8% A5 KW R 1) K &, £F FBAIN: :MA A 5: :Pex20 Fll
GPAT: :MA A 5: :Pex20 ik &R AH ;

[0497] (&) SRUE TIREEMEGEE A5 RUUHERHT 2 18 D& Rk A5 M EgEEE (A 7E
it N HR CC R BErp R AR AT T 2 04k ) 3K IA, 4E GPM/FBAIN: : 1. A5S::0ct MIYATL: : 1.
D5S: :Lipl ALK P

[0498]  (7) RIS T 722 /K% A 17 EWURIBEI 2045 DIGG e A 17 BRI R ChAEfE
NRHE [CEE B rh RE AT T %68 7004k ) B3Rk, 76 YAT1::D17S: :Lip2 F1 GPD: :D17S: : Lip2
kG

[0499]  (8) YmhdMEIE —CoA SEALME 2 (W RARMRE TR HE ECI BF Pox2 JE R AR 5

[0500]  (9) 4wt LG 1 -5 — BEER MR B B R AR MR NEHE FCP BE Ura3 2k R R AEDR 25T %
E s G i B2 R N S () R AR A I HR EGIE B Ly sb JE R IR 5 A

[0501]  (10) % fidh 3 R 1R S TAT i It S 1663 1) R AR A I HIS [P BE Leu2 J5E BR] (1) il DA R B 37 3%

I
| o

[0502]  FJi, RIE © -3 A9 SEHEE / A 8 ARG IR A= K2 2 EPA (B 1. 3% ) B
PRAE MR TR HE FCEE BER S BAR L1116 1B AR 1 50 B0 B M I 58 B I T P {3t - s i 491
18 s F3CHEIR T BAE L116 535 RS U LS -
[os03] ()5 A~ # U [ & F Pk M Al15 X M M f) X I8, 1E
FBAIN: :FmD15:Lip2 1 GPD: : FmD15: XPR fix &3 K
[os04]  (2)1 A~ # U & EH Pk M Al12 X M M [f) X I, 1E
FBAIN: :FmD12: :Lip2 k& FE K
[0505]  (3) SRy TIREEMEGEE A9 WEMPBEAER 2 N5 DG e A9 JEMEEIEEE (AR
it g HR ECRE BE P RIS BEAT T Z M A0AL ) [193RIE, 75 GPAT: :D9E: :Lipl BxGZEH T 5
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[0506]  (4) >kUs T-LT4lR de A8 ZUIFNEGIERI 2 85 VUG e A 8 ZUIFIREEER (4
TEARNRER G B R RIS BEAT T80 704k ) IR, 75 FBAIN: :D8:Pex16 k&AL ;A
[0507]  (5) Kk EBEL 4 A5/ A6 UM 1 M5 DUKI& BRI X EIRE A5/ A6 TNy
FEIR 12235, 48 FBAIN: :DrD6 :Pex20 ik &3k A Y

[0508] A8 HHAE A3 AAIE ] T 763X 28Ry i 1) At I HB FC % BE B ZH iRk h AR 7 T 280 1%
EPA.9% EPA il 1. 3% EPA, {HARYE AL 22 PRI AR B, 1 E 40 BPA f R B2 m] LA i 400
AMPIEE R R B e Ak, FE T LA A 1 05 R0 5 ST DL 2 AR Sk AN 51K
H o-6A6 ZFIEE /A6 LEMEEEISH /Bl 0 -3A6 LA /A6 WE{h iR / B
©-6A9 GEMEF /A8 EMIFIFGIZAH /B © -3 A9 WEANEG / A 8 FFEEERSS, TH & i
BHEN A1 & B AT AR M 3%

[0500] St

[0510]  7ELL RSz rhdt— DR e A K B . B BRIV 2, fEIX 2 )y b, RS TR
TR R BRI S 77 58 AH A, a2 AU T AR b i Tl b SO AR 48 S 31
AR AN G AT LA E A R W ) S BT EAIE S IF L, A6 AN H A S I 1 A) JEURH Y BB T
FEN, AT DI AR R BH AT 25 Pl R et , DA IS N - B G 251

[0511]  —f&JTik

[0512]  HJ T~ 5 Jil 48] o ) b 78 B2 ZH DNA 153 - v [ R hy A sl i s e i), O L 95 R
T PLF 3@k & 1. ) Sambrook, J., Fritsch, E.F. andManiatis, T.Molecular Cloning :A
Laboratory Manual ;Cold SpringHarbor Laboratory :Cold Spring Harbor, NY (1989)
(Maniatis) ;2.)T.J.Silhavy, M. L. Bennan, and L.W.Enquist, Experiments with
GeneFusions ;Cold Spring Harbor Laboratory :Cold Spring Harbor, NY (1984) ;fi1 3.)
Ausubel, F.M. et al., Current Protocols in MolecularBiology, F Greene Publishing
Assoc. and Wiley—Interscience (1987) Hifift.

[0513] 1 & Tkl 25 9 855 92 W 4k ¢ 0 A2 A B9 A R R 7 R O AR ST o Ane 1E A AE
PLR sE e ) A AF B R B BL 2 W BLR SC#R :Manual of Methodsfor General
Bacteriology (Phillipp Gerhardt, R.G. E. Murray, RalphN. Costilow, Fugene W.Nester,
Willis A.Wood, Noel R.Krieg and G.Briggs Phillips, Eds), American Society for
Microbiology :Washington, D.C. (1994)) ; 8k 2 . Thomas D.Brock in Biotechnology :
A Textbook of Industrial Microbiology,2™ ed., Sinauer Associates :Sunderland,
MA (1989) o FH T+ A=+ B0 4 5 1l 26 4 4 B 1 P A 1K 70, B ol Bl R A4 L 4 & M Aldrich
Chemicals (Milwaukee, WI) , DIFCOLaboratories (Detroit,MI), GIBCO/BRL (Gaithersburg,
MD) , 8% Sigma Chemical Company (St. Louis, MO) 313, BAF A A Vil .

[0514]  KzHFE (XL1-Blue) B2 A4 M2 M Stratagene 247) (SanDiego, CA) WSZH o
K AR 2 E 37°C N AE Luria Bertani (LB) P FAKK.

[0515]  f% M br ¥ J7 V% (Sambrook 5%, [ 1) 4T — o + w . F % 7% 2 H
Sigma—Genosys (Spring, TX) & %M. 7501 1 MR k4T & A PCR 4718 e 3, Hird 4,
F& :PCR 2% Py (& 10mM KC1.10mM (NH,),S0,.20mM Tris—HCI (pHS8. 75) .2mM MgS0,.0. 1 %
Triton X-100) 100w g/mL BSA( £ ) EEM =ML i 2B A% 17 IR 75 200 1 ML BEA 5|
W4 10pmole A1 1 u 1Pfu DNA ¥ & B4 (Stratagene, San Diego, CA), [FIdEAH i H. H
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Stratagene’ sQuickChange™5Z s AR AT &, 2 AR 7 B (9 U0 AT 2 048 . 24 PCR
BT RE R 2 5 e B, TR R AR AT I Y, MEUIE SER A R R = RAFTIR A .
PCR F=4 va % 2] Promega’ s pGEM-T—easy #{f& (Madison, WI) H,

[o516]  FH#ZAFIHR AN Fr Befe R PRSI A &, R A QLR 260k T+ R (U S. 5, 366, 860 ;
EP272,007) {E ABT H &Il 74 742 DNA J7 4o £EI7{X (Gene Codes Corporation,Ann
Arbor,MI) AT FFA 9. BT SRR T7 10 8 55 2 /D X . HI DNASTAR A (DNA
Star, Inc.) SERGERFHRIELE . B, ZEE7 20 B4R VE A FH AT LA GeneticsComputer
Group Inc. (Wisconsin Package Version9. 0, GeneticsComputer Group (GCG), Madison,
WD) RIGFIOFE P ALIEAT o AEH T Tk GOG B3 Pileup” , WAL R GBAE R 12, 4 (i
BRAMN 4. AFH T GCG” Gap” BK” Bestfit” F&J¥, S48 WAL Bt 73 4 50, 48 14
REIEMRET 30 3o BRAESSA UL, TR A HAhIn &, #ATH GCG BRI P S5

[0517] 3 47T BLAST(Basic Local Alignment Search Tool ;Altschul, S.F., etal.,
J.Mol.Biol. 215 :403-410(1993) FlNucleic Acids Res. 25 :3389-3402(1997)) #5 &, LLE
SE- 58578 BLAST “nr 3R E )74 (AR ra9ETUAR T GenBank CDS FPERIE T —
“E 25K Brookhaven Protein ¥ ZEH 741 SWISS-PROT 2 H 7415445 7 . EMBL A1 DDBJ %%
W) AR 2 S0 o 42 A v e 3741, 3 H R A NCBT $241L ) BLASTX
BvE (Gish, W. andStates, D. J. Nature Genetics3 :266-272(1993)) Lb#5 “nr” $¥5 &
LB IR A AR RIS R B 5 AR ABL I

[0518] M4 [F]— 1k 7 9 b AR UM T 23 EE AN P 4R 45 7 BLAST BLACIK 45 R , i% 45 A%
17 SR e 5 HAT e 2 AP 20 o IR 43 B 708 SO AR A 2 TR AH [R] 1 2
FEBR I 3 EU o “HRABAE ¥ J3r BU 7 XA AE PR PR R 1 22 TR AH [R] B PR ST I 2 26 BRI 73 BL o “ Tl
WA AT T IRBC RIS B T i B M R R 2 VR e R UL ECER B R R AEXT K
/NSO AT AR 2R T RO Y, 3P T 56 4 A B AL

[0519]  FEEHE XUIE 7 sec” FoaxFr, " min” FKIRTEP, " h" KR/, 7 d”

KRR, " wL” Koo, " ol ®on=F, " L RaaFt, 7 v RRMEEREK
fE, " mM” RORREIRKEE, 7 M RORBERIKEE, 7 mmol” ZE/R, " umole” KR
TR, " g” Konsl, " wg” FoRMOE, 7 ng” KoR#hne, " U FoREBAL, " bp”

FRIEFEEXS, 7 kB F#on T s,

[0520]  fit I HIS I BRI A A RN 3G

[0521] A\ 36 [ it &Y 3% 7% &) fr 58 P 0 (Rockville, MD) W9 3K fi# g HE [C M BF & BR
ATCC#20362.#76982 F1 #90812. IR AR [ BEE AR AL 28°C T AE YPD ZlR (1% I RHER,
2% M HE AR, 2% @20, 2% 5 ) BAEK., B0, “SD"ERIEAE S AMBRE mA
FTRFEIRIN 0. 67 % IIFERFEFEF 2% M4 8 o

[0522]  #R¥E Chen, D. C. et al. (Appl.Microbiol Biotechnol. 48(2) :232-235(1997)) [{]
JEIAT R IR HR FCEE BRI 264k, BRAE S AR . T8 5 2, B HB IREE RERIZe 21 YPD ~P#R b, 7E
30°CTFAEK KA 18 /Mt o MAPAR EFITT LA KIS 48, & T Iml 2 ALZ2 P, %
ZEMVR ST 2. 25mL50 % PEG, 37 1 & 3350 ;0. 125mL2M S EE £ , pHE. 0 ;0. 125mL2M DTT
M50 1 g BIUI A i RS 1 DNA. SR, 5 K20 500ng e PEAL BTk DNA 7 100 1 1 8 4 i
PR E S LA 15 A RPIRIRE IR IE T AE 39°CYERE 1 /NI o Fr 4 M Bl AR B e e85 72 AR b, 75 30°C
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T YERF 2-3 Ko

[0523]  hy T I FEALA AR, — AT A SD RE R I sl EE AT L ( “MM”) sMM A Rl F
NG BR B IE R 0. 17 % B BEE L (DIFCOLaboratories, Detroit, MI) 2% % 2 4 .
0. 1% %R, pH6. 1o A I& M OL T ARG (L2 IR 2 B A/ BR WERE #h 7840) , 1K 3]
0. 01 % HIZWAE ( NI “MMA ™, “MMLe 7\ “MMLy ” FT“MMU” S35 75 2k, RRFP AR 2 A 208/
L BIEHI 11 )

[0524] B3, 7E 65— M FLIG MR ( “FOA” ; AR A 5 TR MERE —6 RIR — KA ) e
BRI gk IR R AR, i R R AT AT IR B B LR 1Y 0. 17 % BE REAZE (DIFCO
Laboratories) 2% #iZi 4 .0. 1 % % % . 75mg/L JRMENE . 75mg/L R 1F.900mg/L FOA (Zymo
ResearchCorp. , Orange, CA) Fl1 20g/L FJIg o

[0525] )i, & T vt A T3k 2 Pk B 45 R “ I B AR AR 1R, 4 BT o) 2% 5 i
AR gREE (“HGM”) :14g/L KH,PO,.4g/LK,HPO,.2g/L MgSO, «7H,0.80g/L %% #E (pH6. 5) .
RYELUT 77 %, 76 “ I Be A K4 R IR <5 28, 30°C TR 250rpm/min % 55 1F T K
ALV AR WM P AR K 48 /NI, BT B I EE AN A, $E L E VR BT AN i E R
F-HGM 77, 30°CF 250rpm/min #E3% 4c1F A 72 /N8R 96 /8B o T I B 0o B VR R 40
PR EIE R

[0526]  FH T “ et M I B B AR A 4 A7 1) et i 5 R 25 A2 “ SDHAA” 35 97 28, i35 7R JE T
PLUR B 4 - AN & B R R E SR 10 6. Tg BERFRIE . 20g 2T HER IX RIS Y
(20mg/mL % PR I NE A | 20mg/mL JRIENE . 20mg/mL L— (4% /8  20mg/mL L— 20 2 & —HCL. 20mg/
mL L-¥5%2 R -HCL.20mg/mL L- A2 MR . 30mg/mL L- %% %\ 30mg/mL L- =2 &  30mg/mL
L- 722 /R . 30mg/mL L— #iZ % —HC1.50mg/mL L— Z575 2 fR .\ 100mg/mL. L- 24 %« 100mg/
ml L- RAZ R 150mg/mL L- 4% 8 .200mg/ml. L- FR2 BRA 400mg/mL L- 2258 ) .
[0527] it g IS CG I B8 (1) I JU 12 70 B

[0528] Ay AT i U R 43 B, Ak 0 0 B 4 L, O HL 9 R ER T LA SR P g vk
2 HY g %t :Bligh, E.G. &Dyer, W. J. (Can. J. Biochem. Physiol. 37 :911-917(1959)) . J&
9 1% PR PG 2 38 Ot I S R B A 5 R T ) IR A 4 S R i) % 1) (Roughan, G. , and Nishida
I. Arch BiochemBiophys. 276 (1) :38-46 (1990)) , Jf H.Bf j5 I %445 30-m X0. 25mm ( 7% )
HP-TNNOWAX (Hewlett—-Packard) #F ] Hewlett—-Packard6890GC 3 4T 7> #1. Ht 45 V5 & UL
3.5°C / /BB 170°C (25 2 BMREFIN [A] ) $2 /=13 185°C.

[0520] 24 T MFAT BB KB EE AT H, W AR HE [GEE B 754 (3mL) , 7R 28 R/K Pk —Ix, 18
Speed-Vac TV E T4 5-10 4380 F FEEES (1001 1, 1% ) IOAFEM, SR G iR e JH i Bl it
i 20 Z38Pe N 3 3% IM NaCl F1 400 1 1 Okt ), we Rl B L. B B2, 3% B30
Rt GC AT AT

[0530] St 1

[0531] %58 H T-7Efg e HI [C e BE b S R IS 1 S 3+

[0532] AT T HLEeAFST, B 5T TEE. GPD. GPDIN. GPM. GPAT. FBA. FBAIN FI YAT1 J3 %) F 1K
JA BTGP, AU A R R S B A D i 3 2 AL PR G B B I R I8 (GUS)
FR) K T AT T 35k TR P R AR TG 134T Y (Jefferson, R. A. Nature. 14 (342) :837-838(1989)) .
SR Ja, ook H R Ak R o W E (Jefferson, R.A.Plant Mol.Biol. Reporter5 :
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387-405 (1987)) A1 / sl i {# A S PCR 4T mRNA %2 &1l & GUS ¥& 1.

67/145 1T

[0533]  AEREL SR A A BN :GUS: : XPR & A 1 5Tk
[0534]  J5iki pY5—30 ( & 7A ;SEQ 1D NO :126) A4  HP EC/EBF 3 3= & )5 %1 (ARS18) ;

ColE1 JRURL & i il s FH A6 KA B o b AT IE R M 20 R 75 85 =P e AR (Amp"®) s T4
HIS PG B rp B AT e FE (R HE IGRE B LEU2 ZER Rk & TEF: :GUS: : XPR ZE K. 2 T ik, 2
ST — B A JORL, S F 2 A e R AR AR R HE FC I B A 3 AU TEF B3+

[0535]  Jfid PCR A HGHEE K8 2+ X, § 3 b K A R 38 12 P 5 |49 Ak BRI 1 i I HR (e
DNA VE A8 , B & A i Bl pGEM-T-easyvector (Promega, Madison, WI) &4k & 4&
DNA [X [rJFE PRI ZH DNA 19 )7 BL o

[0536] % 12
[0537]  HLEHRA BT 1 :GUS: : XPR FE A R TR R4
[0538]
BT |51 A=Y RE A5 |RLAFR
GPD YL211, gpd FEFK ATG” BT ELE Sall #1  |pYZGDG
YL212 {57 55 ~968bp Neol
(SEQ ID (SEQ ID NO :173)
NOs :184 #lI
185)
GPDIN YL376, YL377 gpd A JE [H 11 PstI/Nc [pDMW22
(SEQ ID -973bp & +201 bp ol 2
NOs : ( TELHE 146bp (HT
186 A1 187) WeEF, iz Er BshT)
f7F +49bp & +194bp M PstI/
AR E ) Sall( H
(SEQ ID NO :174) F
#Hox)
GPM Y1203, YL204 gpm FE[RI ) CATG” BHiFE Neol F1 |pYZGMG
(SEQ 1D iG] Sall
NOs : {57 55 —875bp
188 H1 189) (SEQ ID NO :175)
GPAT GPAT-5-1, gpat FERIH) ATG” BHVEE UG Sall #1  |pYGPAT
GPAT-5-2 fi7. 55 ~1130bp Neol ~GUS
(SEQ ID (SEQ ID NO :179)
NOs :
190 1 191)
FBA ODMW314, Fba K] & ) Neol I [pDMW21
YL341 ~1001bp & ~1bp Sall 2
(SEQ ID (SEQ ID NO :176)
NOs :
192 1 193)
[0539]
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FBAIN  [ODMW320, Fba F [K] & [F ) Neol #1 [pDMW21
ODMW341 ~804bp % +169bp Sall |4
(SEQ ID ( AT 102bp & T
NOs : HhNE T T

194 1 195) +62bp & +165bp KA E )
(SEQ 1D NO :177)

YAT1 27203-F, yat 1 &[5 & i HindIIT [pYAT-
27203-R ~778bp % —1bp A GUS
(SEQ ID (SEQ ID NO :180) Sall ;
NOs : 42
196 F1 197) Ncol Fl
HindIII

[0540] & : ‘ATG’ FHPRELLAZIS T ‘A AZAFERRRIE +1
[0541] 3% — 7P IR, 76 50 v 1 S AKFR F 134T GPD. GPDIN. GPM. FBA F1 FBAIN [#]
FAPCRY MG N o AIEIESAFBE A 35 MEFFE 95°CF 1 4348p.56°C T 30 FpH1 72°C
1A, e JE, T2°C T IMT A GE R 10 438
[0542] HHTISLIR A 2X PCR & (TaKaRa Bio Inc., Otsu, Shiga,520-2193, Japan)
)11 MRV, AE 500 1 SRR b AT GPAT JA 3 F I PCR Y 1. A WA EW S H
25mM TAPS (pH9. 3) \50mM KC1.2mM MgCl, lmM2— 3%k 20 F . B b = R 6 It 8 K M A% 1 R %
200 0 M. FEFf 54 % 10pmole 50ng BEAR I 1. 25U TaKaRa Ex Taq" DNA B 4§ (Takara
Mirus Bio, Madison, WI) . #AEIEAFERE R 30 MEMK 94°CH 2.5 434P.55°CF 30
ORI T2°CTR 2.5 43%P, & Ja, 72°C N AT I A e 6 438
[0543]  7EY5 30K GPAT $I8 AL & 1EAT YATL J3 8711 PCR Y1 1 56K OV,
REVIMIAE] 94°CHREEE 150 70 HGEAT 30 NMEFREI 94°C R 30 #8.55°CF 30 441 72°C
L areh, B, T2°C N AT R AR T B
[0544] | Qiagen PCR ZlifbifF) &G alifb B Fl PCR =4, 2855 FH IR B E AL (HREE B3&, A
FRUESRAE ) 7E 1% (w/v) Tl vh i AT SR v vk s 2iAb TH AL 7= o SR 5 45 W AL 1) PCR =
V) CER=KE YATL F9ARLE ) SR BIARRITHAL R pYs—30 #ifkrh . AR Kk B B4 I B IR %
[*) DNA ] 43 e AL KA B Top 10 K AT B DHLOB BIOK I 1 DHS o o fE A2 N5 5%
% (100 1 g/mL) 1) LB 3l FikFeebik.
[0545]  YAT1 7E5efZ 2 pY5-30 W 2 1, T EAAMOERAE. B Ak, FH HindITT F1 SalT #fk
YATIPCR /=415, 132 T 9 600bp )7 Bt sH Neol A1 HindITT y§4L )5, 153 T 24 200bp )
Bto B iX A = . SR 05, A Sall F Neol WAL JFRL pYGPAT-GUS, 43 B fl4fifk £
9. 5kB [ Bto 4 —Ff DNA v BoERedr—iig, 13 3 pYAT-GUS.
[0546]  J3Afrok B BN AL SN IR BORE, GE B T PO B BORL A7 AR . IXEE TR a4 TR
pYZGDG ( £, & GPD: :GUS: : XPR k& A ) » pDMW222 ( 45, 2 GPDIN: :GUS: : XPR k& 2 ) »
pYZGMG ( F0,7 GPM: :GUS: : XPR ik & 2L Al ) , pYGPAT-GUS (44,7 GPAT: :GUS: : XPR Hx & 3L ) ,
pDMW212 (49,7 FBA: :GUS: : XPR k& JEEA ) , pDMW214 (49,77 FBAIN: :GUS: : XPR Wi & JE A ) F1l
pYAT-GUS (f4,% YATL: :GUS: : XPR Bt 3EHA ) .
[0547] 4% M — & 7 vE 0 &, K bk SR, DL B Ah 1 R pY5-30 (L A
TEF: :GUS: :XPR fk G 2R ) F3 il Ak BIAA g HIS CC TR BE o At i HIS QI B 32 2 A M HIS QI
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ATCC#76982 BIUAF i HI [GIE BE ATCC#20362, B AR Y2034 ( F 3¢ [ SEjtifsl 4], el it 21
MG /A6 FEMBERARAET 10% ARA) o R FITA 56 Ak B 40 M B Al 381 ik =2 e 2 R R R AN B R
W, 7E 30°C R 4ERE 2-3 Ko

[0548]  JHiik GUS FRAKFJAL 2L 7 53 i 6) BB EGIE BE IS 201 UEAT 1 EL Ao iy

[0549] i & 4 J5i KL pY5-30. pYZGDG. pYZGMG. pDMW212 F pDMW214 [ fif g HE IS %
ATCC#76982 TR £ 30°C F7E 3mL MM H AR B 74 AL A B ODgoo WZT 1. 00 2RJ, a8 I B Lo B
100 1 1 40, B8 T 100 v 1 HA GBI , 30°C FIRE o 1 dmgb— ¥R —4— 2 —3- 1|
WEILHIHE IR (X—Gluc) WA T 50 u 1 — R B, SR 5 i 5mL50mM NaPo,, pH7. 0, LA
A Yt ZE PV . AU Y S5 R (18] TB) I, A 4AK pY5-30 T () TEF JE3hF 44
K pYZGDG (1) GDP JH BT M EE K pYZGMG I GPM J3 311 7 M & pDMW212 w1 i) FBA /5
B R pDMW214 A 1) FBAIN J3 3 T # 2B v M« FBA Rl FBAIN j& 3 Tl 7 # b e
BB RIS, FBAIN Ja 3 T B SR i A sh sk

[0550]  7F— AL SEE b, 48 5 FORL pY5-30. pYGPAT-GUS. pYAT-GUS F1 pDMW214 1]
FENEHE FCEE BE Y2034 B AR 30°C T 7E 5mLSD 57228 i B B 7R A2 K 21 0Dgoo N2 8. 0. 2RSS
WO L A, B0 TR AR BT, FHOHGM BRI, 43 il BT bml HGM H, 7
30°C FHE—B K, 24 F1120 /NET i, B4 0. 25mL (1 RFFRES FR40), WCAE AN . K5 41 e
PR BT 100w 1 AL 2R St (S0 E30) e FERAFE R T I TH f G
20T (51 1, lmg/mL ;ICN Biomedicals, Costa Mesa, CA),30C N BRE

[0551]  ZHALZE YA &5 R BoR, 97E SD 857 Eh AR 24 /N, B A pYGPAT-GUS
[ GPAT JA Bl 12 AW HERY, M 244 pYAT-GUS ) YATL B3l 72 A s R (B 7C, “4E
SD ¥5 7R 24hr”) o LRI, GPAT A 2 FBLT- Lk TEF 5 3 T3 £ , 3 HAHX T FBAIN /5
IS ECD o [FIRE, A4 HUAE SD Bi R rh A 24 /NI, YATL B 3)) 7B F- LE TEF j8 30+
513 %, (HEL FBAIN J3 87 H1 GPAT JA 3 BB 3055 . 2R, SA RN A2, ARIRAE HOM Hh AR K
24 /NI 4B, YATL JE3))¥ B GPAT JA 315, JF H- 5 FBAIN J3 3 F4HL (& 7C, “4F HG
BEFRFE T 24 /M) o AE HOM A 120 /NI AR Witk (18] 7C, “4E HG B5R5EH 120 /MES”) o
PRI, YATL 3 30 F7E HOM Hr P45 15 5, HOM 2 i 1 20 R il A2 12F & 2B KA R R R 26
[0552]  1H ik GUS RIA 195 Y6l e o) it N BB EC R B A 3 13- AT 1 B3 73 Bt

[0553] 18 ik %¢ 6 I 2 AH M. IR ) B - R B T IR XS 4- B AR EE (4-MU) 1 A
(Jefferson, R. A. Plant Mol.Biol. Reporterd :387-405(1987)) , il 5E T GUS ¥& .
[0554] {8 2 & J5 B pY5—30. pYZGDG. pYZGMG. pDMW212 Fl pDMW214 [ fi& g HE [ B
ATCC#76982 K 30°C T 4E 3mL MM A MBR R 75 A5 K B ODgoo A 24 1. 0 (428 ESCHIHEIR )
SR H 3ml B IR INN S A 50mL MM ¥ 500mL B, fEIRG I B 2% 1 30°C FAEK Y
24 /NI o B B O UCEELD Y, B T Promega 4l i 2R G2 Y Y, H BI0O101Biopulverizer
system(Vista, CA) Zf#. B.OJG, RE LG, iEwk L.

[0555] KA, H4 & Bk pY5-30. pYAT-GUS pYGPAT-GUS FI pDMW214 4 28 fA [r1 izt HE HE IX:
W% BERE Y203430°C F7E 10mL SD B FedEr 2L K 48 /NI, A SR B 762 KB 0Dy B2 5. 0.
AR AR REFR) 45 2mL, B 4% BT SCHTIRUEAT GUS 3G PRI 32 , Mk BRI RS F2 445 HML e 46t
| HGM 1,

(05561  HL &M, iE i B LU 8RR B bmL 555000040 M, A mL HGM Pk — Ik, AT HoM
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Ho SRJE B HOM (35 R AR IR G I B 25 Hh 30°C R AR 24 /I o AR BRFD HOM K5 724
7% 2mL FH T GUS 35 PR & , A8 42 I35 220 F AR CBA M 96 /DI, SR R SR B R s 75 )
(AN T 2mL T 52

[0557] % & 47 2mL SD % 7 Z& b (19 15 7% 4% W EE R T IMLO. 5X 4f A 1 77 4 2 i ik 5
(Promega) 1o o Bk X 41 B AE L A5 A5 g O TE AT 2. OmL BEMEHA/E 1 5 0. 6mL 3382k (0. 5mm
EHE) IBE. SRJ54E Biospec minibeadbeater (Bartlesville, OK) H, DL& & B B 41
Ma5)3 90 #5014, 000rpm T 5 3IR-EAE Eppendo YLV 1 B0 2 38, LURR 25 40 i
JEFIERT-o B L3S T GUS I Fa (il e

[0558] A THHATREASIEIE, B 100 0 1 FEECH IO 700 1 1 GUS W2 22yl (2mM4— FF
FEATEHIES - B -D-HET IR (“MUG”) , ¥ THEI G b ) B0fF 200 v 1T HZEUA M 800 1 1
GUS M B il . FIREWE T 37TC . SRIGAE 0.30 AT 60 8 [a] sSELHE 1001 1
HIZE04), i\ 900 b 1 2122l (IM Na,CO,) » H CytoFluor Series4000Fluorescence
Multi-Well AR 25028 (PerSeptive Biosystems, Framingham, MA) %f&EANI 6] A 34T 8
B TR SRR B N ORI A 360nm, 1RSI 465nm. T 10w 1 FREUIAT 200 1 1
BioRadBradford IRk 20 u 1 $EEUF1 980 1 1 BioRad Bradford i & & E N ) 4
T AW (Bradford, M. M. Anal. Biochem. 72 :248-254 (1976)) . GUS ¥ 1K 7= Jy -4 Bh 4
mg & [ (K] 4-MU 448 /R 58

[0559] & P46 1K L858 S I 1 45 S T LU s g T BB EC IR B ATCC#76982 B AR H ) TEF,
GPD.GPM.FBA I FBAIN &2l +, 4n & 8A fizn. HAKHE, FBA J& 3l F7E A IR HR [ R P EE GPD
W 2.2 £, ULAN, FBAIN 3N T GUS 35 EEL GPD B 8h T-3R 4 6. 6 .

[0560] XKLLV v H T HO B i HI I 9% BE B AR Y2034 ) TEF \GPAT . YAT1 H1 FBAIN JH 3+
[R5 6 i ) 45 R R R TR o

[0561] % 13

[0562] %% FhA: K- 4fFF TEF. FBAIN. YAT1 F1 GPAT & 2h i Mk 1) b 43¢
[0563]

BT
BEHREH TEF FBAIN YAT1 GPAT
48 hr, SD 0.401 43.333 0.536 5.252
24 hr, HGM 0.942 30.694 19.154 2.969
120 hr HGM 0.466 17.200 13.400 3.050

[0564]  JET BIRZLHE (FHAXt YATL JG 30 s M e B2 58 T 40 2B ) GUS v ) ,
MM SD B FREEH B HOM o HAE K 24 /NS, YATL B 8 FI0yE PRI 37 5. #F
HGM 1 120 7N S5, 35 P — s FEFE gk, (TS AR LUAE SD 8572 rh 5 1k iy 25 i o AHIR, 24
M SD B FRELE ) HOM 1 24 /NI i, FBAIN JE Bl GPAT Ji5 31 I35 1tk 73 Jll 8 /b 30 %6 il
40% . TEF JAZ)F G PELE HOM A0 24 /NI fE 380 2. 3 £ . Rltk, YATL B3 FES et T

ENE S,
[0565] 1 it GUS KK [ 5E & PCR 43 76 HE GRS 2 1 JEAT I LL A 4 A
[0566] it & PCR 40 HT, B2 24 pY5h—30. pYZGDG. pDMW222 pDMW212 F1 pDMW214 F4) %
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Py Mg HE EG I BE A TEF \GPDGPDIN\FBA Fi FBAIN Ji5 Bl 1 I Sk i Mk o X 223K 73 25 RNA Al
S RT-PCR.

[0567] B FLAAHE, {85 pY5-30. pYZGDG. pDMW222 ., pDMW212 F pDMW214 H4 F2 44 () i i HE
PG RE ATCC#T6982 1 FRAE 25mLEr lenmeyer R ) 6mL MM 1 30°C F MR % 1K 16
N o BRI BRI 6mL RGBS TR NN AN B A 140mL HGM 19 500mL K8, 30°C R
BB 4 K. UL 24 NN ERAN RIS, RS BERECH SRS FR %5 ImL, DA RO R, HUH
27mL, T HHT 268 Can ESCRIHER ) , BURPRAS 1. 5mL 1955 739, BT RNA 43 . %
RNA 73 B BB AT B 0 5 7 AR 40 BUTTTE o

[0568]  ARHECLUER) Qiagen RNeasy mini /7% (Qiagen, San Diego, CA), MHP G EE H
PEOM 5 RNA. 8 5 2 FEREARE L B[R] 55, 340w L Qiagen” s Z29h¥ RLT B W
Fham M pivE R — P ok B IANIRE 19— MRE S RUT/ 4 L B2 R & Y1
BT HiHEEE (BiolOl, San Diego, CA) HiRE . ¥ 0. 5mL BEHEEBEH K2 500 1 L AR
Erh il Ei E b5 BioPulverizer, Biol01Company, SanDiego, CA) FEATER T4k 2 4r4h,
MRS . ARG IELELE 14, 000rpm S0 1 BP0 UTTE AL RE 40 AL, K 350 1 1 G ER
FIF M EE OB T, BLEE (3500 L70% ) IMANFRAIRNRMEY . BRBHG, B
AMFESOMN 2mL B E T [ Rneasy THAAE . G FE LA 10, 000rpm B0 156 #0o K42 ik
RW1 (350 b L) M Rneasy $ 4T, #4455 LL 10, 000rpm 2.0 15 75, PAVEGR4E. 5725 pEM
M. ¥ Qiagen” s DNasel fiy (10 L) JOA 701 1 22/ RDD, RRIE S . FH52 3£/ DNA
BEAS NN Rneasy P84T, il TELE 16 408h. IE P BIG, 14 350 u L 20 RWL A
TOMAE, B RE L 10, 000rpm B0y 15 #bo #AE T 700 1 L 229K RWL PRI IR. BAS
RNA B #7K (50w L) MIAKEF. BL 10, 000rpm FEAEF S0 1 4380, LSRN RNA,

[0569]  RAI M2 RT-PCR J7 52, Horb i Se HE IRIWE BE AL RNA 34464 ¢DNA, R Ji5 F S PCR
M1 cDNA. FH Applied Biosystems’ HighCapacity cDNA Archive {7 (PN#4322171
Foster City,CA) F15K [ MediaTech, Inc. (PN#46-000—Con ;Holly Hill,FL) 14 4%
JKIBEAT 7] cDNA 4k o 183t 5 10 w IRT 289 .4 1 125X dNTPs.10 B 110X Random Hexamer
1.5 1 Multiscribe W% 3%EEAT 0. 005 u IRNA BIR 4, IF HAHACKE b i NARFURN 78 4
100 1 1, 42K 5 BP EGEZ BER AL RNA (100ng) #5464 cDNA. ZERVRM IR E M, 25°C R 10
S8R SRIG A 3T°CR 2 /NI H4 cDNA 7E —20°CHi#ATE, SR S5 HEAT SEI 437 o

[0570]  FH3k 1 Applied Biosystems (PN#4309155) [ SYBR Green PCR F=VR-& 44T SEit
S HT. IS RN (20 1) I 10 1 12X SYBRPCR JE&44.0. 21 1100 1 M 41 %F URA ( B
2| 4) YL-URA-16F 1 YL-URA-7T8R[SEQ ID NOs :198 #1 199]) 8% GUS ( Bl 5| 4 GUS-767F Il
GUS—891R[SEQ ID NO :200 F1 201]) MIE R [ 5I4F 7. 210 1 7K. AF S NAE 95°C R A
R 10 43%h, SR JG4E ABI7900Sequence DetectionSystem [ #% 91347 40 MR 95°C F 5
FEFI 60°CF 1 408, 7ERFAN R, 78 60°C 2Bl 72 A e S8 5 i 92 S 5

(05711 M H /P 7 #2 :“Relative Quantitation of Gene Expression”, Applied
Biosystems, 2001 4F 10 H, Hl A ACT JiiEiHATAHA @ /. o URA ZEPR ] T4 GUS Rk ik
AThRUEAL o 4 THIE SR URA FHAERRHEALIER, L GUS T URA [#) PCR 350%, RILE A5 7l 2
1.04 F10.99 ( Hrh 1. 00 Z5F 100 % %% ) » T PCR AR A LT T 100% , E5E T % URA
YER GUS RIEMIFRAEAL Y, LA A ACT ik TRIEEE . WL ERIE ACT,
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[0572] A4 BpRh AR AE (BIEH pYZGDG. pDMW222. pDMW212 FH pDMW214 Fa) E2 44 (1) i g HE
PG BE ATCC#76982 AL ) 17 ) GUSmRNA 72 5 3| &H pY5-30 (TEF: :GUS) [ B FA ] mRNA 7K
o PRI, B & TEF: :GUS F T FE Y mRNA KT AE O 23 BEFE Y, VHEL RIS A X & F
GPD: :GUS. GPDIN: :GUS. FBA: :GUS F FBAIN: : GUS [RbRHEALKIE 55 TEF: : GUS 2 M bRtk
(TR . IXPHEFRME A ACT. REFA AKX 2 A AT ¥ A ACT (HHEAL LN, IX
WUl R IRAL S kA GPD: :GUS.GPDIN: :GUS.FBA: : GUS F11 FBAIN: : GUS & [Al i) B ARAR R T4 25
{4 TEF: : GUS 2[RI B BE A 1) GUS B9 mRNA ZKF B 38 s 4. SR A& 51, w] LALL &S TEF
JA BT K 5 GPDL GPDIN, FBA A FBAIN & 8h +HI3G 1 o

[0573] Al GUS ik A& 2E RIK) mRNA RAHA E 45 /s T 8B, 5 B4k, %I BoR, 78
HGM A 24 /N J5 , FBA FH FBAIN Ji3 2 T~ [0 %% 3% 38 M 23 7 LE TEF 3 3 T3 K4 3. 3 fil 6 5. K
ALLHh, GPD F11 GPDIN J&3 5 F- [l S35 1t 43 S LG TEF B 8l Tt K2 2 i 4. 4 4%, )45 FBA: : GUS,
FBATIN: : GUSGPD: : GUS F1 GPDIN: : GUS J2 [Rl Bl & 1R [ 4 S vE MEAE 4 R I 9256 B ek /b , FBATN
FTGPDIN JA Bl T~ 1% e PELE S8 1 B fa — RATBR B TEF J3 3 T3 K40 3 Fl 2. 6 fi%.
[0574]  SCjEfe) 2

[0575] %52 F T35 It g HIS EQIE% BF mp 1 226 [R5 5% IR B i 1

[0576]  ZEF FBAIN Fl GPDIN {158 A 2 F-id i (b k20 7 K+ FBA 1 GPD B3l 7 1¥E
) PN AT NN & T 0%, 347 T BT L, Ui e BN & 72 m A7
TEHETR T

[0577]  H4AKH, 4 T H GPM: :FBAIN j& 3l fil& /A F0 GPM: : GPDIN & 3)) ¥ fili & 1A 2 B 1)
PR A B 81, LLERS) GUS BRI RIE . IAE3F (& “Ba 17 f sy 2”)
AT & 14,

[0578] % 14

[0579] AL &R A IEEN T :GUS: : XPR FE Rl Y (KR A JE Bl 1 10 JBORE IR )

[0580]

W®EET |1 Ry 2 S5 ki 42 Fx

GPM: :FBAIN  [GPM [¥ FBAIN ff] +1bp & +171bp X [pDMW224

(SEQ ID NO: |-1bp & HWETT

182) ~843bp [X |+62bp % +165bp HIHE

GPM: :GPDIN  [GPM [ GPDIN [f] +1bp & +198bp X  [pDMW225

(SEQ ID NO: |-1bp & HNET T

183) ~843bp X |+49bp & +194bp KT E
[0581]  Hk & A B FIIAL BBk & 8 3 #F K3l SURE pDMW224 Fl pDMW225 H1#) GUS
B R RRIE.

[0582] @i ZE TR e (Wrseitfsl | AR ) LA 7 pDMW224 FI pDMW225 1K)
it i HB ECRE RE B AR P I GUS 3 M 587 pY5-30. pYZGDG- pYZGMG I pDMW214 #4) A4 1) fid i
HI EG 8% BF B BK T A GUS 35 M, % GPM: :FBAIN J& ) 1 F11 GPM: :GPDIN J2 & 1 B3 1 &5 TEF.
FBAIN.GPDIN 1 GPM Ji &) 1 [3G PE R T EL e o 21 b SCATHA 7 1K), FBAIN J3 3 12 S 1K) ) 31
Fo {HAE, k& GPM: :FBAIN JH ) F Ak & GPM: :GPDIN JH ) F#BLL GPM 3 F 315 2, H .
P35 5 GPDIN a8 FAH[E . BRI, SiER] T 5 GPDIN A FBAIN J& 8+ 1 &R AL G 58 1

[0583]  AHMIEFL AN I BEUE 2 ) M H GPDIN N 25 1 81 FBAIN P & - #a) AR ALK ik 5 )5 51
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T

[0584]  sZjffs] 3

[0585] Tt R IL %

[0586] i Tk = A i& M AEPLAE Rk B AR i, BHAG T B [ BRI B idE o ARSI Jitifs1)
A T 3 T REABEIR BT R 2R 5 8 T HR EC I REE DT A b id, Hotb vl L& E AT T
NP RE B, X L8 BARTT LU B IR AR AR A AR B 5 1 o

[0587] BSR4 AR ME ik

[0588]  LWEFRMR AW (AHAS) J2/EW)& BB R IR IR 42 P 5 WL . & R TR e IR
FRHIDK A A [ BRI RO B o LI, ZEBCAE Py RIAR ) 38 T TR R o S o ek o A1) 4, 1
WBEEERE T, AHAS H R BRAS WHS6L S AR IR T X IR EEHR & S5 it (Falco, S.C., et al.,
Dev. Ind. Microbiol. 30 :187-194 (1989) ;Duggleby, R.G., et. al.Eur. J. Biochem. 270 :
2895 (2003)) .

[0589] =YX BF A= Y AHAS fi# g HE [ % £ (GenBank 3K HY 5 XP_501277) i1 WL 7§ [5% &)
(GenBank 3RHX 5 P07342) B2 /R T AU HEAT L AT IR, P BE % BERE K] 586 A7) Trp 2 2%
PR IR FE 5 AR IR HE [C R BFRE IR 497 AL R Trp FREEAHR o PRLH, G RBP4 R 40 g B B 0T s B DR
RO, WA A i i I G BRI (1) WA9TL 5878 ] BEMR TR R B s bk o SR AN Sdet b
RN AFIR TV, i 2 FEAR B R IL P E A 100 v g/mL FIEEENR (chlorimuron ethyl)
2 T A R A G B G % BE B AR ATCCH20362 FIT ATCCHI0812 A=K,

[0590]  SE7AF[H) WA9TL AHAS ZLEEI 4 Ak

[0591]  FEWZD e 3 TSR 2H DNA J8E N7 A 2 WA9TL S87% I fdt JIig HE PGP R AHAS ZE Rl (SEQ
ID NO :292) . 15 4%, H Pfu Ultra™ High-FidelityDNA 4 (Stratagene, H 35 600380)
FI5 |4 410 F1 411 [SEQ IDNOs :396 1 3971 MILEIZH DNA § 15 AHAS JEEF) 57 #43 s b
514 412 F1413[SEQ 1D NOs :398 F1 399] 4§ H4FL R 37 H 5o WX 5|2 EE, {F 15
HEEX A WATL 548 (Hr iz s g CT U 167 ) .

[0592] X K/NIEFAIR) 57 F1 3”7 PCR =9 diAT R 2ii4k, JF H A VRS — %8 PCR [ BIAR , HL
WS4 414 11415 (SEQ 1D NOs :400 F1401) LI K3k H A =% PCR NP~ YD TR &
Yy G SE R SR B R . X A SR SR IR A L B B I RAR A B TR . BRI
ali b BLAT IE B RN S 56 PCR 724, FHIG Sal1/BsiWl W4k 5, 18 1A P fil 4 1 R 7
B 5k pY35 [ & k4 TEF: : HEREETE A 12 EMUFIEE (Fm2) JEPH. KW FF B A .
MEH R T HEFRDUEIE B KB R Leu2 5 RUFNHR 2B B £ R #1745 (ARS) s H & 4h
72 W, W02005/047485] [ E AR FHET . HE N ElE K NIRA W) F AL B TOP10 B2 74541 i
(Invitrogen, H x5 C4040-10) "o 7E LB/Amp “V#R Bt 1 KT, @ id DNA Tl i 25 4 #r
J\(8) MRV . BT R HIREHE AL, R 7 AR IES . b B
FHLEU R B sa a4 “pYs7” (B “pYh7. Y1. AHAS. w4971 ;& 3B) .

[0593] i@ i by i B B2 41 5 3 ] pYS7 A <557 LEU %5 Ak B A= R % Jig HE IC B B B8 Bk
ATCC#90812 F1 #20362, HAH T L7 ‘No-DNA” [RIEE AN o K e AL AR BHAR 21 MM+ T IR
(SU ;100 1 g/mL) BJIRFAR b, 42K 4 K5 VPG 2 5 A7 AE

[0594] 15

[0595]  fif /i HI LG BE A () AHAS 4%
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[0596]
ATCC #90812 ATCC #20362
TR ¥ MM MM + SU MM MM + SU
(100 pg/mL) (100 pg/mL)
pYS7 H % R % A% H%
Len 4R (A% A% W% |AEBE
NoDNAR | AE%E |AB% AA%E | AAE

[0597] T k455, AHAS WA97L @ ig HE [GIEBE ATCC#90812 F1 #20362 i B 4FdAEPHT
IR, BT, ISR T 150 u g/mL TEEEIRIRZ « IXPOB A bRIC T TR AL AR
NEHE [CEE BRI, A B AR T AR 2E ], 2 (O T R RN, IF HEA T
LUE TG, WA FECE IR G BREFHI T AN L E .

[0598] 15 LAZRALL AL Fv ik () 77 5 3 N 5 AR 1K) AHAS Wi, TR 1% 16 8 T v ] DL 3 1
TG TR BB AR, EATH] Be 2 AR R A58 A E R AR R Bl 5 1

[0599]  sLjffs) 4

[0600] ©-6A6 LA /A6 MAMBERE fil# BA Ura— KN Y2067U B HE, LLAE =
EIE R Z) 14% 1¥) EPA

[0601]  ASSE WA T A Y5 T A5 HI QI LE ATCC#20362 I TRIFR Y2067U A4, 1% B AR
Ret A 5 SRR 14% 1 EPA (1] 5) o i mARZ I TR, RIE o -6 A6 KAl /A6
EHEEIRE . AEIXFHAFE EPA IR AR, BT TAG & B / SRR 20, K036 T il a9t
7 LPAAT2.DGAT1 1 DGAT2 LA A fift fig BB FG I BF CPT 1 PRI R & 3R 8 I E L, 40 3l s 5] 20
21,22 F1 27 fdid (SR 3C) .

[0602] [ Kk Y2067U [ JT % T 2 A4y 7 B Bk M4 ( 42 7% 8 % DGLA) « B #K Y2034 ( 47 10 %
ARA) VB FE E (4277 10% EPA) VB #E EU (427 10% EPA) FIBEAR Y2067 ( ZE7= 15% EPA) .
[0603] il £ A (B IR ZY 8% 1 DGLA 1) M4 Bk

[0604] 4 H4E2 A& pKUNF12T6E ( 8] 9A ;SEQ 1D NO :128) , % 4 Pk &L (8 A 12 %
VRN A 6 LAFIRERI A C g ZE(HEE ) BEA 0 87 A2 AU HE PG BF 18 K ATCC#20362 [¥] Ura3
FE R, AT BERS 427 DGLA. pKUNF12T6E Juki & LA T sy

[0605] % 16
[0606]  J5Uki pKUNF12T6E (SEQ ID NO :128) i ix Bl
[0607]
SEQ ID NO:128 [ BtAmik A 25 43 i B
IR RE A7 s
AL
AscI/BsiWI HE G2 EE Ura3 2518 (GenBank 3KHUS AJ306421) f¥) 784
(9420-8629) bp5” 53
SphI/Pacl HE (2 £ Uras 58 (GenBank 3RHUS AJ306421) f¥] 516bp
(12128-1) 3" oy

[0608]
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Swal/BsiWI FBAIN: :EL1S: : Pex20, A5
(6380-8629) @ FBAIN :FBAIN 2311 (SEQ ID NO :177)

@ EL1S 00O L 1 FEBE (SEQ ID NO -
19), KT =L AE (GenBank $RHS AX464731)

@ Pex20 :Pex20 &\ T 74, S IET HR KL Pex20 FE
(GenBank ZKH{ 5 AF054613)

Bgl111/Swal TEF:: A6S::Lipl, % ;
(4221-6380) ® TEF :TEF J55) T (GenBank 3fH{ S AF054508)

@ A6S EM T A6 RMEAIBEREA (SEQ 1D NO :
3), KIET = LB HEF (GenBank FRHU 5 AF465281)

® Lipl :Lipl ZIbF )55, KIE THRICEERE Lipl 2 A
(GenBank ZRE{ 5 750020)

PmeI/Clal FBA::F. A12::Lip2, 0% :

(4207-1459) @ FBA :FBA JE71F (SEQ ID NO :176)

® F. AL2 HREREEIE A 12 BIBRIBEEA (SEQ 1D NO :27)
® Lip2 :Lip2 Z b1 540, kI8 T HF [REERE Lip2 FEH
(GenBank 3R 5 AJ012632)

Clal/Pacl TEF: :EL2S: :XPR, £ 2 :
(1459-1) ® TEF :TEF JBZ)F (GenBank ZREYS AF054508)

@ EL2S F SO LE B RE R (SEQ 1D NO :22),
KIE TR EOMEETE (U.S. 6,677, 145)

@ XPR :HB[GEEEE Xpr JEH (GenBank 3RH( 5 M17741)
) 37 X £y 100bp

[0609] ] AscI/Sphl JH4k pKUNF12T6E Bk, 2R fa H TARYE — B 155 A B A AR A IR HR I
P RE ATCCH20362, 55540 It 40 o AR B FOA 1B £ RF 255 ARk b, #F 30°C 4 FrE 2-3 K. #k
5 FOA HUiE B 7%, RI 2 31 MM AT MMU JE BT Lo BEBEAE MMU “PAR b AR AR SR AN REAE MM P
W FAE KR TR L Ura- WFE. 2R)5 30°C ¥ Ura— BAR K 5 B V%R0 20 74 MMU 1, L
250rpm/min 3% M4 N REFE 2 Ko Il B Lo HE 40 S, BT o, T8 ok A 8 i) 4% i s PR
FRTE, B J5 H Hewlett—-Packard6890GC HEAT 4347 o

[0610]  GC 73T &7 DGLA f74E T3 pKUNF12T6E [1) 4 Fiik & 55 R A A o, (HR AN
A6 T BF AR R G BEGE PR B RR AP o JE PR 32 4 Ura B AR K 28046 5 RUIB RN 6%
[¥) DGLA . AFLEPIRR= 42 by R T4 8% 1) DGLA HI B bR (BRI EAR M4 Fl 13-8) o

[o611]  fill&& A= i SR 10% 1 ARA 1] Y2034 1R FE

[0612] 4 H %44 pDMW232 ( & 9B ;SEQ 1D NO :129) , Kl A 5 k-4 2k PR 524 B HE [
BEBAR M4 1¥) Leu2 JERE. JBURE pDMW232 343 LU 653, Wik 17 4R -

[0613] £ 17

[0614]  JFHi pDMW232 (SEQ ID NO :129) (i B

[0615]
SEQ ID NO:129  [F BAERA 2 A Aoy 113t B
P ) RE A7 s F0
A
AscI/BsiWI HR G B Leu2 JE[A (GenBank 3RH( 5 AF260230) ) 788bp
(5550-4755) 5" #oy
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SphI/Pacl HR G B Leu2 JEA (GenBank 3RH( 5 AF260230) ) 703bp
(8258-8967) 3" #or

Swal/BsiWI FBAIN: :MA A 5: :Pex20, £ 755 :

(2114-4755) @® FBAIN :FBAIN JH3)¥ (SEQ ID NO :177)

@ VA AS RS A5 EMIRIEEEEA (SEQ 1D NO :6)
(GenBank 3kEX 5 AF067654)

@ Pex20 BRI RE Pex20 3:[H (GenBank 3REL 5
AF054613) [¥] Pex20 #&1F 1 JF41

Swal/Clal TEF::MAA5::Lipl, % :
(2114-17) ® TEF :TEF JEZ)F (GenBank 3REX S AF054508)

@ MAA5:SEQ ID NO:6( &0, )

® Lipl :HFGEERE Lipl KK (GenBank ZREL 5 250020) [
Lipl Z1bE¥ /34

Pmel/Clal HR (G2 AL Ura3 JE[A] (GenBank 31H{ 5 AJ306421)
(5550-4755)

[0616]  FH Ascl/Sphl HAk Tk pDMW232, 2K J5 H THR4E — TG AL Btk M4, ik )a, %
0 MO AR AR ) MMLe AR b, 78 30°CHEdr 2-3 K. Phikdr MMLe b A4 KAk B Bk EEAL )
BB TE, RIZEE] MM AT MMLe PR _E o B84 MMLe “FAR AR KABZASBELE MM PR B A K
P& LN Leu2 WHE. 2RJ5 30°C ¥ Leu2 BRPEM B B V& H: 00 20 4K MMLe 1, LL 2501pm/
min PR3 I AF T REFR 2 Ko I B oA 40 I, B EUIR 0T, A Ik JR A #6025 i 07 R 1 s, i
J5 FH Hewlett—Packard6890GC AT 73 #7 o

[0617]  GC 43 #7 7 pDMW232 FEAL AR A7 45 ARA, (H2EA M4 BEAR T AFEAE . HARHE, 75 48
ANEPE I B AT pDMW232 1) Leu2 #:AL AR, 34 D ERRA S o TREAL K BE B/ BE AP SR B
(1 5% LL R I ARA, 11 N ERRAZF= 6-8 % (1] ARA, 3 ANBIFE A4 10% £ ARA. 4277 10% ARA
[FIRIPR 2 — i 4 “Y20347,

[o618] il &AL i IR 2 10% ¥ EPA ¥ E BIRE

[0619] & FF A& pZP3L37 (& 9C ;SEQ 1D NO :130) , ¥ =& it A 17 LMFIET k&
SERIHEE ) Y2034 BRRIITESE —CoA AL 3 ZEK . TR pZP3L3T A LL T sy -

[0620] % 18

[0621]  Jiiki pZP3L37 (SEQ ID NO :130) ¥ Bl

[0622]
SEQ 1D NO :130  [F BARA ZE A Aoy 135t B
P ) RE A7 s 0
B
AscI/BsiWI HR G £F Pox3 JE[A (GenBank 3RH{ 'S AJ001301) f) 763bp
(6813-6043) 5" #r
SphI/Pacl HR BB £ Pox3 JE[A (GenBank 3RH{ 'S AJ001301) f) 818bp
(9521-10345) 37 # Ay
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Clal/BsiWI TEF:: A17S: :Pex20, £%; :
(4233-6043) ® TEF :TEF JE5) T (GenBank 3£HU 5 AF054508)

@ A17S BN A 17 ZFNEGIEE (SEQ ID
NO :16) , KJF T 7 22 /K (US2003/0196217A1)

@ Pex20 HRCEEE} Pex20 KA (GenBank 3KHL 5
AF054613) [¥] Pex20 & 17541

Clal/Pmel FBAIN:: A 17S::Lip2, % :
(4233-1811) @ FBAIN :FBAIN 25+ (SEQ ID NO :177)

® A17S:SEQ ID NO:16( &, E30)
® Lip2 HRCEEL) Lip2 25K (GenBank 3RH{ 5 AJ012632)

) Lip2 Z1E /751
Pmel/Swal BRGEERE Leu2 #5[A (GenBank 3REY 5 AF260230)
(1811-1)
PacI/Swal FBAINm:: A 17S: :Pex16, 8%
(10345-1) @ FBAINm :FBAINm JE3)F (SEQ ID NO :178)

® A17S:SEQ ID NO:16( &I, F30)

® Pex16 HRGIEEE Pex16 LA (GenBank 3RHY 5 U75433)
¥ Pex16 41 FJF51

[0623] ] AscI/Sphl JHALBURL pZP3L37, 2K Ja Hl TARYE — 7 1AL R IR Y2034 2640 )5,
W 20 Ff AR B MM SRR, 7F 30°C 4R 2-3 K. PRk AE MR AR KR R 3t 48 MLk, &
FrRIZE 2R MM PR o — HAEK, 30°C TR R IX LU B R SR B A 21 146 WM o, B 2501pm/
min PR3% I AF T RE9% 2 Ko I B oS AR 40 i, B EUIR 0T, A ik IR A #2507 1R 1 s, i
J5 A Hewlett—Packard6890GC AT 73 #7 o

[0624]  GC r#T B7n KZE AT pZP3L3T AL AL A TR A7 4E EPA, HEE AR #E (R Y2034)
AAFAE o E A8 ML FEM A pZP3L3T WAL AR, 18 ANBFRAE ™ o TR AL I HIE FC IR B A5
NEJFRIG 2% LA ¥ EPA, 14 DN EREAE S 2-3% [#] EPA, 1 DNEIREA 2 7% [#] EPA.

[0625]  FE4% M — M7 v A A FH “ PR B AE K451 (R 48hrs MM, 72hrs HGM) "5 374E
7 7% EPA [IBRGS , B TR . GC 40 MT BoR TREAL I B ARAE P B AR K s AR 7
HRERIZ) 10% ) EPA. %R FEAT 42 0 “E” Hkk.

[0626] il & B Ura— KA i BRI 10% 1) EPA (1) EU B

[0627]  IE i % e HA 5-FOA HLMER AR E 5S4 M, il & T B AR EU (Ura—) o EL &M, 44
L BREIHE [GRE B E RPR4E b 2] 3mL YPD 5773591, 30°C R BL 250rpm $R3% 4 14F T 4B K
24 /NI o H YPD 35 FE MR R ODgoo hy 0. 4, XSG FHELE 4 /DI o K35 75 Rftk (100w 1/
SEARC) B MMAFOA ~FAi |, 30°C T 4ERE 2-3 Ko SALPRIE T 16 4> FOA Pk w 7%, LIl 4 21 MM
HTMMAFOA SR o MR FEIEH 10 NAE FOA SR EA K, R AAE MM AR AR K
(R 7, IEAE R BRI Ura B R

[0628] HHIXLLRRPEZ —HIAE pY37/F15 #ALMIME 32, pY3T/F15 AL &k & GPD: @ AR BRERI
A 15: : XPR2 ZERRIAME R B bR I Urad Z5E8 (18] 9D sSEQ ID NO :131) o 7E MM PAR bk
3 K e » BUA A BEVEAE AR LA K, ASHAE FORL A AL X IR B W7 AR K. 1% 5-FOA Btk
[0620] 4R Ji5 ¥ EU BRIBE (1) B2 B V5 422 PP BIBA 57 0. 1g/L R H7 BI¥AA MMU 1, 30°C T LA
250rpm PG (M4 T AE 2 Ko 18 Ik B O 40 Mg, B EDUTG o, 168 k75 6 48k i) 5 JIg ffy 1R P
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fi&, B J5 i Hewlett-Packard6890GC BE4T 73 Mo GC 23 H1 on BU AR A 7= 5 BB R4 10%
) EPA,

[0630] il &A™ BRI 15 % [#) EPA [ Y2067 Bk

[0631] 1|4 5k pKO2UF2PE ( 8] 9E ;SEQ ID NO :132), ¥ &G W Rl ik & JE Rl (f05E U5
A 12 FABFNEERI Cyg o fEMHEE ) FN Urad JE R ARG B BRPR BU FRSR R ICEERE A 12 Lif
FIBgEER b o BURL pKO2UF2PE &7 LR 47

[0632] % 19
[0633]  JFuki pKO2UF2PE (SEQ ID NO :132) ik
[0634]
SEQ ID NO:132 [ BCRIR A 2 R B2 1 5 B
P B RE 47 s 0
A
AscI/BsiWI HREGEERE A 12 M MIEERER (SEQ ID NO :23) F) 730bp5’
(3382-2645) HB Y
SphT/EcoRT HREGEERE A 12 M MIEERER (SEQ ID NO :23) ff) 556bp3’
(6090-6646) HB 7Y
Swal/BsiWI/ FBAINm: :F. A 12DS: :Pex20, B2 :
(1-2645) @® FBATNm :FBAINm f3 %)+ (SEQ ID NO :178)
@ F. A2 HERERM A 12 ZEFEGEIA (SEQ 1D NO :27)
@ Pex20 HR K RE Pex20 3E[A (GenBank 3EL 5
AF054613) ff] Pex20 £ 1F T 5%
Swal/Pmel GPAT: :EL1S::0CT, % :
(1-8525) @® GPAT :GPAT J53))¥ (SEQ ID NO:179)
@ EL1S 00O L 1 FEEE (SEQ ID NO :19),
KIET @=L # 5 (GenBank RHU 5 AX464731)
@ OCT :HE[CPELE OCT ZEK (GenBank FRHL 5 X69988)
[ OCT #1577 51
EcoRI/Pacl HE EG 2B Ura3 K] (GenBank 3REUS AJ306421)
(6646-8163)

[0635]  FH Ascl/Sphl JH 4Lk pKO2UF2PE, #A Ji5 A TR $is — M 7 v 56 AL B AR EU (ECKE B8
PE EU RN 3 YPD “FAR b JF HAE K KL 36 /i [ i ASA2 18 /i 1, SR I B RAE AL AL 2 P
o) o BALE KA AR AR R MW SRR I, 78 30°C 4EdE 2-3 . Bk e MM AR AR K Rt
72 ANEEAAR, ST I EH RIZR BT A MM AR . — HARK, 30°C TR I B B KR SR Rl A
AR MM 1, DL 250rpm/min #2357 K4 0F T35 9R 2 R Gl B ol AR 40 i, $2BUIR o, d it i
AT 4 il 24 M T R FR 5, Bl 5 A Hewlet t-Packard6890GC AT 7307 .

[0636]  GC 43T 2or JL-F BT I H A pKO2UF2PE (K144 AL AR #5475 EPA. BF HAAHK, 71 72
ANEBER AR, 17 A BERRAE ™ o TARAL RO HR Bl B S I8 BT 8-9. 9% 1Y EPA, 27 A&
FRAEFZ 10-10. 9% EPA, 16 DB FRA 11-11. 9% EPA, 7 DR 12-12. 7% EPA, 128 —
W7 IR, P BUAE R4 (B 48hrs MM, 72hrs HGM) 7 iF— 2B 3 i A2 12. 7%
EPA [ FE o GC 730 AT 7R TR EARAE P Be AR A2 o S IR B 29 15 % 1K EPA. 1%
ER AT 44 4 “Y2067” BEEK.

[0637] il & AT Ura— KA A & BRI LT 14 % ) EPA (] Y2067U B FR
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[0638] & T HEER Y2067 BEkET I Urad FEA, 4% T #7%1K pZKUT16 ( & 10A ;SEQ ID NO :
133), 4 TEF: : vELO2S: : Pex20 ik &L N B & BIRIFR Y2067 (¥ Urad LI, rELO2S A& A5
TR rELO A, HEgmAgols 16:0 G4 18:0 K FUIFEE (B Croig i) o JFURL pZKUT16
EH LN -

[0639] K 20
[0640]  JFURL pZKUT16 (SEQ ID NO :133) i HH
[0641]
SEQ ID NO:133  [F BtFmik A 2k K23 133t B
P RE A7 53 0
B
BsiWI/Pacl HR ECE2 B} Ura3 E[A (GenBank 3KEL S AJ306421) FJ 721bp
(1-721) 5 Fhor
Sall/Clal HEECE%2 B Uras E[A (GenBank 3REL S AJ306421) FJ 724bp
(3565-4289) 3" 4y
Clal/BsiWI TEF: :rEL02S: : Pex20, A4 ;
(4289-1) @ TEF :TEF 53T (GenBank 3KH( 5 AF054508)

@ rFL02S M ALY rELO2 FEMPEEIER (SEQ 1D
NO :65) , KIFE T K (GenBank FKHX ‘5 ABO71986)

@ Pex20 BB KFERE Pex20 3E[H (GenBank 3EL 5
AF054613) [ Pex20 X 1T 241

[0642]  HI Sall/Pacl VHALJFRL pZKUT16, S8 Ja HI TR — M7 L8440 Y2067 kR, Hetk
Jei > P 40 B A AR B MM+5-FOA M PR L, 75 30°CHEHF 2-3 K.

[0643] kit T 3t 24 A LE MMH5-FOA P-4l A K HIHEAL K, 3 501 =058 Rl 4 1) MM~ B A
MMA+5-FOA AR b BEA%TE MM+5-FOA PR A, (2 AN BE AR MM P4 b A 0 T bk 2 £
Ura— B#K. 30°C R EIE 10 A Ura— BAK SRR 20K MMU 355525, 78 250rpm/min 3
DA N AR LR BB O AN, SR IBUIR 50, 3 MR AT He i) 4 i 10 12 P B s P
Hewlett-Packard6890GC HE4T 4347 o

[0644]  GC 73 7 7R 46 MMU 575 36 b A2 G L R, Ty BT pZKUTL6 AL A4 b #8547 £
5-7% EPA. FIIIBUZE K40 (B 48hrs MM, 96hrs HGM) #E—35 /3 #7427 6. 2% EPA ({7
P o GC oM W TRRAL B TR RR A2 7 o5 SR B 2 14 % 1 EPA . A B RR Ay 44 A BRIAR “ Y2067U 7,
[0645] 1% B Kk AH XS T+ B A= B A JIG AR I W% BF ATCC#20362 1 fx 5 55 PR B 52 Ura3-,
Pox3—, Y. A12—, FBA::F. A12::Lip2, FBAINm: :F. A 12::Pex20, TEF:: A6S::Lipl,
FBAIN::E1S::Pex20, GPAT::E1S::0ct, TEF::E2S: :Xpr, FBAIN:: A5::Pex20,
TEF:: A5::Lipl, FBAIN:: A17S::Lip2, FBAINm:: A 17S::Pex16, TEF:: A 17S Hl
TEF: : rELO2S: :Pex20,

[o646]  SIjitifhl] 5

[0647]  ©-6A6 LA /A6 BRI Hl4 A i RIR A 18% i EPA K Y2102
[ZER7S

[0648]  ASLJE iR T ok T AR HE FCIRERE ATCC#20362 B FR Y2102 (A4 2 , 1 R PR BE
fig A o IR B 18 %6 1) EPA (1] 5) o xR TR, ik o -6 A6 LA /A6 i
IR AL
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[0649]  BIFK Y2102 [T & 75 TR B R ik M4 (2E 7 8% DGLA, I HL#d& T 52 o) 4) L Bk

Y2034 (427 10% ARA, Ff HA# TS0t 4) AR E (4E7™ 10% EPA, IF HA IR TS 5] 4)
PR EU(AE7= 10% EPA, JF HAf b 525 4) FIRAE Y2065U (457 13% EPA) »

CN 101111601 B b

[0650] i8¢ A (SRR AT 14% f¥) EPA 1) Y2065 B £
[0651] il 2% T A% & pKO2UM25E ( & 10B ;SEQ 1D NO :134) , ¥&H =Pk &5 K (BFE

CuaroEMIE A 12 ZHANBERT A5 MR ) A Ura3 J AR R385 BB IR EU (SEHER) 4)

RIRIRHR G BE A 12 RUOMIEEEIR o JFORE pKO2UM25E 547 LR s

[0652] % 21
[0653]  JFuki pKO2UM25E (SEQ ID NO :134) ik
[0654]
SEQ ID NO:134  [J BCRIR A 2R B i 5t Be
P B RE A7 s
A%
HindIII/AscI HREGEERE A 12 M MIEERER (SEQ ID NO :23) f) 728bp5’
(1-728) HB Y
Sph1/EcoRI HEECEEEE A 12 EMFNEFRER (SEQ ID NO :23) [ 556bp3’
(3436-3992) HB 7Y
BsiWI/HindIIT  |GPAT::EL1S::XPR, % :
(10437-1) @ GPAT :GPAT /55 F (SEQ ID NO :179)
® ELIS PO fb I ZEff g 1 25K (SEQ ID NO :19),
KIFET LB fEE (GenBank 3RHX 5 AX464731)
@ XPR :HB[GEEEE Xpr ZEA (GenBank 3RH( 5 M17741)
#7137 X A%y 100bp
BglII/BsiWI FBAIN: :M. A 12::Pex20, f4 5 :
(7920-10437) @® FBAIN :FBAIN J3zh¥ (SEQ ID NO :177)
O M AL2 JRIEWAE A 12 HMAEFRE (GenBank 3k
05 AF417245 ;SEQ ID NO :25)
M Pex20 BRI RE Pex20 3E[H (GenBank 3REL 5
AF054613) f¥] Pex20 £ 1FF 5%
Sall/Pacl HR (G Uras JEK] (GeneBank 3iH( 5 AJ306421)
(6046-7544)
EcoRI/Sall TEF::1. A5S::Pex20, L4 ;
(3992-6046) @ TEF :TEF JE35 T (GenBank 3KH{ 5 AF054508)
® 1. ASS T A b EMEFNEGIE (SEQ ID NO :
10) , SRYE T ER S HES 3 (W02002/081668)
@ Pex20 BRI RE Pex20 3E[H (GenBank 3EL 5
AF054613) [f] Pex20 £ 1F T 53]
[0655]  H] SphI/Ascl yHALFURL pKO2UM25E, X 5 F TR #s — M 7 V245 40 EU WAk ( SEitifs)

4) o HEALSS , G40 AR AR 2 MM SERR |, 78 30°C 4EHF 2-3 K.

[0656]

PRIE T RIL 48 ANAE WA BRI AL AR, OB R R 20T ) MM P AR B — BLAE

1, 30°C T RFIX L B PR B AR R BV AR MM P, BL 250rpm/min PRI I 4AF FE59E 2 Ko T
SR g e, $EEUIR I, 8 5 AT ) 45 IR U R B I, B S FH Hewlet t—Packard6890GC i3
T HT.
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[0657]  GC AT W ndE MR TR AR 1 KRG, JLF A A pKO2UM25E [ #Ak 7R #A2
7= EPA. £E 48 AN IR EAL A, 8 AN BARAE S 7 TREAL IO BR [CEE R B IR B 4% UL R
[¥) EPA, 12 AR 4-5% [ EPA, 24 SRR ™ 5-6 % (1) EPA. 1EFE4E 7™ 5. 7% EPA {14
B, F T B BEE KFEE (B 48hrs MM, 96hrs HOM) #3540 #7. GC 40HT s THFML Y
BRRAE P 5 SR B4 14. 3% 18] EPA. ZBFE A 44 h BIRE “Y20657,

[0o658] il & AA Ura— KA AL i BRI 13% 1) EPA ) Y2065U B #

[0659] ¥4 K % 1k pZKUT16 ( K& 10A ;52 3 %) 4) B F ¥ TEF::rELO2S: :Pex20 %
G REEE BB PR Y2065 (1) Urad LK H . BRI, B Sall/Pacl yHAL Bk pZKUT16, 2R J5 FH
TRYE— TV HAL AR Y2065, 540 )5, 4 40 B AR 21 MM+5-FOA JE PR b, 75 30°C 4t #f
2-3 Ko

[o660]  Pkik T S 48 ANFE MM+5-FOA “F-Hi b A= K5 AL A, 43 1) 258 X 45 31 MM ST AR R
MM+5-FOA “F 4% Lo BE%7E MM+5-FOA AR A K, (E2 A BEAE MM P BRI A K 1 R e 1
Ura— B K . 30 C PR IX L8 Ura— B FE (R 3L 484N ) PR AR R MK MMU B3 55550, 7 250rpm/
min PR A T AEK 1R, BB O S 40 i, PR IUTR L, 28 i WA #0457 R P I B
J5 FHH Hewlett—Packard6890GC 4T 73 #7 o

[0661]  GC 73 #fT o n7E MMU B5 R R AR K 1 R, 13 AN IR 22 7= o5 s IR B 5-6. 9 % 11
EPA, 11 NRBRA ™ 7-8% EPA. FIMB BUAER S5 (B 48hrs MM, 96hrs HGM) HE—20 347
A= 7.3% EPA 1) 11 ‘S WIFE. GC i Brn TARAL I Bk AL 7= B IR B2 13. 1% 1) EPA.
%P R A 44 O B RR “Y206507,

[o662] il A by S TR B2 18 %6 1) EPA 1) Y2102 BRI #k

[0663] il #% J F4 % fA& pDMW302T16 ( & 10C ;SEQ 1D NO :135) , & A PUSim & 2 (4
F8 Cios emms~ Cromo XEMHEE A6 FSHUFNEEFN A 12 KYURIEE ) T Ura3d LK1 IR HE5 I R PR
Y2065U B AR HE ECEE BRI T 2RI fh o JFORE pDMW302T16 5743 L B -

[0664] K 22

[0665]  JFiki pDMW302T16 (SEQ ID NO :135) [f1ijiBH

[0666]
SEQ ID NO:135 [ BRI A 25 K B2 1 5 R
P F RE o7 500
A
BsiWI/AscI HE 2 BERE RS 1 FE N (GenBank 3REL S 750020) f] 817
(1-817) bp5” HR4Y
SphI/Pacl HR G B | BRI (GenBank FREUS Z250020) {] 769
3525-4294
bp3” F 55
EcoRI/BsiWI TEF: : ELO2S: : Pex20, 07 :
(13328-1) @ TEF :TEF 53T (GenBank 3£H{ 5 AF054508)
@ EL02S 560 TG rELO2 ZEMEGFEE (SEQ ID
NO :65) , SR T KB (GenBank 3KHL 5 ABO71986)
@ Pex20 BB KFERE Pex20 3E[A (GenBank 3REL 5
AF054613) ff] Pex20 £ 1FF 7%
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BglII/EcoRI FBAIN: :D6S: :Lipl, £ % :

(10599-13306) | @ FBAIN :FBAIN J3hF (SEQ ID NO :177)

@ A6S I FOALE A6 ZABAREGEEA (SEQ ID NO :
3), RIE T = LB E (GenBank FRIN 5 AF465281)

W Lipl >k B EBREEEE Lipl K5 (GenBank RIS
750020) [ Lipl &4

[0667]

Clal/Pmel GPDIN::EL1S::Lip2, % :

(8078-10555) B GPDIN :GPDIN /8% ¥ (SEQ ID NO :174)
@ ELIS PO FIREfhEE 1 ZEA (SEQ ID NO :
19), k¥E T = L& (GenBank $EHL S AX464731)
® Lip2 R [CFERHIGNI A 2 2514 (GenBank $REL =
AJ012632) Y Lip2 ik 71

EcoRI/Clal HR (G2 HE Uras JE K] (GeneBank 31H{ 5 AJ306421)

(6450-8078)

PacI/EcoRI TEF::F. A12::Pex16, % ;

(4294-6450) @ TEF :TEF JE35) T (GenBank 3XH{ 5 AF054508)
@ F. A2 HEREEM A 12 ZEFEERIA (SEQ 1D NO :27)
W Pex16 :BR [CEER] Pex16 5[] (GenBank 3REX 5 U75433)
) Pex16 2% F7

[o668]  HJ Sphl/Ascl VHALJTURL pDMW302T16, 2K 5 HI TS — B 7y VLR AL Y2065 Btk #
S5 T 4l A AR 21 MM P AR L, 7E 30°CHERF 2-3 K. Bkik T Bt 48 AN7E MM PAR EAE K
AR, BT RIZ B0 MY AR B — BLAEAG, 30°C TR X L8 R SR MU P B R MM
LA 250rpm/min i B4 A0 T 85 2 Ko I B OSSR i i, SRR 5, A 1 e A # ) 4 IR
i 8 FR S, BE S5 Hewlett—Packard6890GC AT 430 #7 o
[0669]  GC 73 M7 7 AE MM B FRFE Fp ARG 2 K, JLF BT (9 AT pDMW302T 16 (1) Y2065U (1]
HALPRE A= EPA. 1E 48 MNEFEM LA A, 12 DN BRR AR b TREAL O HB FCEE B b s IR T
[ 10% LA R ) EPA, 22 SR ARAEFS 10-12. 9% I BPA, 12 N B FEA = 13-15% 1) EPA, — AN
Fr (BRI 29 %) A7~ 15. 8 (Y BPA. 1E4% 29 Stk Hl THIMBrBUAE KRS (HD 48hrs MM,
96hrs HGM) #E—53#7. GC 73 M1 Bon TR BB R A o SR 2Y 18. 3% [ EPA. %
PR AR A 44 A PR “Y21027,
[0670] 1% B MK AH XF T~ B A= Y i Jlig HB I W% BF ATCC#20362 1 5 £¢ Fk P Y 72 :Pox3-,
LIP1-, Y. A12—, FBA::F. A12::Lip2, TEF::F. A12::Pex16, FBAIN: :MD12: :Pex20,
TEF:: A6S::Lipl, FBAIN: :D6S::Lipl, FBAIN: :E1S::Pex20, GPAT::E1S::0ct,
GPDIN::E1S::Lip2, TEF::E2S::Xpr, FBAIN: :MAA5::Pex20, TEF::MAAb5::Lipl,
TEF::1D5S: :Pex20, FBAIN:: A17S::Lip2, FBAINm: : A 17S: :Pex16, TEF:: A 17S 1 2X
TEF: : rELO2S: :Pex20.,
[0671]  SEJEf) 6
[0672]  ©—6A6 KU / A6 WEAHMERLE 24 B R TTIZY 20 % (¥ EPA [#) Y2088
[ZER7S
[0673] AR T AR T JIg HIE [G I BF ATCC#20362 [ TR R Y2088 HIMA 2, X IR HE
fig A2 T BUIR U 20 % ) EPA (] 5) o ZBARAE T TRL, Rik © -6 A6 KAUMIEE /A6 &
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R 2 o

[0674]  BEAK Y2088 (¥ I e B A4 B Ak M4 ( A4E 7 8% DGLA, I HAM IR TS5 f5) 4)  wi bk
Y2034 (4£77 10% ARA, FF HLR T 5255 4) KR E (4277 10 % EPA, 3 B IR T 52t 4) |
BIPE EU (A2 10% EPA, 3 HAA T 52591 4) « B bk Y2065 (47 14 % EPA, $iiR T~ 52 i1
5) FIEFE Y2065U ( 2™ 13% EPA, #iik T-52jifs) 5) .

[0675] #4427 5 MR IR 2 20 % [¥] EPA [ Y2088 Bk

[0676] il 4% T A4 % & pDWW303 ( & 10D ;SEQ ID NO :136), 44 & 4 VU Rtk & JL Rl (f0 4%
Cua/oo FETRE . A 6 LHOFNE . A 5 FHUFIBEAT A 12 F2HRIBE ) T Uras 3L PRI #5544 3] Y2065U
BRIPE (SEHt) 5) FRTHR EGRE RENR D25 R s b o JBURE pDWW303 5 LU By

[0677] % 23

[0678]  J5Uki pDMW303 (SEQ ID NO :136) i B

[0679]
SEQ ID NO:136  [F BtAmik A 2 oy it B
P RE £37 g0
[l
BsiWI/Ascl HE R EERE G 1 8 (GenBank 3REL S 750020) f] 817
(1-819) bp5” HE4Y
SphI/Pacl R EEE 5BE 1 3518 (GenBank 3RHL 'S 750020) ) 769
(35278-4297) bp3” HE4Y
[0680]
Swal/BsiWI GPAT::HABS: :Pex20, £ 7 :
(13300-1) @® GPAT :GPAT /55 ¥ (SEQ ID NO :179)

@ HAS5S ALK A ZMRNEFELA (SEQ ID NO :
13), SkJETF A (GenBank FKE{E NP 037534)
@ Pex20 :HR A B Pex20 A (GenBank 3REL 5

AF054613) f¥] Pex20 £ 111 ¢4
BglII/Swal FBAIN: :D6S::Lipl, £ % .

(10602-13300)  |@ FBAIN :FBAIN 53T (SEQ ID NO :177)

® A6S R THALN A6 KMANEEELA (SEQ D NO -
3)» R T mLEE (GenBank FREUS AF465281)

® Lipl R HHPICEER) Lipl ZE[A (GenBank ZRHUS

750020) [ Lipl Z&1b-F 54
Clal/Pmel GPDIN: :EL1S::Lip2, B2 :

(8081-10558) @ GPDIN :GPDIN /E3IF (SEQ 1D NO :174)

® EL1S F PO A fEg 1 R (SEQ ID NO :19),
KE T =L #E & (GenBank FRE{ 5 AX464731)

©® Lip2 HBCEEELIE g 2 258 (GenBank 3RH(5
AJ012632)

@11 Lip2 Z&\ETF 75

EcoRI/Clal HE G2 AL Uras K28 (GenBank 3RE( 'S AJ306421)
(6453-8081)
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PacI/EcoRT TEF::F. A12: :Pex16, % .
(4297-6453) ® TEF :TEF JBZ)F (GenBank 3REYS AF054508)

@ F. AL2 HRERERIE A 12 RIBERIBEEEA (SEQ 1D NO :27)
® Pex16 HE G EE Pex16 FE[Al (GenBank 3RHY 5 U75433)
@ 1] Pex16 & 1

[o681]  HI SphI/AscI VAL FURL pDMW303, 2R f5 H TR — 7 156 AL BRI PE Y2065U (S i)
5) o HEALJE, Bl oA AR ) MM SR b, £E 30°CHERE 2-3 K.

[0682]  Hkik T LIk 48 ANTE MM PR b A B4R AL AR, TH R4 208 19 MM AR o — B AR
£, 30°C N BT B KRR (B 48hrs MM, 96hrs HOM) B5FRiXSEpqbk. IHid B LUl 4t
M, $EEIR 5T, 28 ok R AT #0244 I i 1R AR R Bt 5 A Hewlett—Packard6890GC AT 43 #7 o
[0683]  GC 73 M W on fE M B B AE K, JL-F i B9 H A pDMW303 ) 4% 16 14 &R 4 7 EPA.
TE A8 AN IR FE I B A Ak T, 25 A B AR AL 7 o IR BTG 11, 6-14. 9 % [#) EPA, 17 > B BR A2
77 15-17. 9 % [ EPA, 2 1 B4R 7= 18-18. 7% [ EPA, — P FE (B 38 5 ) 44y 20%
[¥) EPA. 38 5 B KA 4 0 B AR “Y20887, 12 B AR AR X T 57 A ALt g 1S [ P BE ATCC#20362
K B 2 5 B &Y 2 :Pox3—, Lipl—, Y. A12—, FBA::F. A12::Lip2, TEF::F. A 12::Pex16,
FBAIN: :MA12::Pex20, TEF:: A6S::Lipl, FBAIN::D6S::Lipl, FBAIN::E1S::Pex20,
GPAT::E1S::0ct, GPDIN: :E1S::Lip2, TEF::E2S::Xpr, FBAIN::MAA5::Pex20,
TEF::MAA5::Lipl, TEF::ID5S::Pex20, GPT: :HD5S::Lipl, FBAIN:: A17S::Lip2,
FBAINm: : A 17S::Pex16, TEF:: A 17S 1 TEF: : rELO2S: :Pex20,

[o684]  SZJfH) 7

[0685] @ —6A6 RUUAIEE /A6 MEMEEGEE & E = 5 BT RIMZ) 18% ¥ EPA [ Y2089
PRI PR

[0686]  ASLtE B HIA T R UE TR AR HE PG RE ATCC#20362 [ B FE Y2089 (142 , 1% 14 PR BE
g 7 by IR TR 18% 1K) EPA (] 5) o LR Z I TRML, KL o -6 A6 KA /A6 4L
THBEIRIE

[0687] TR FK Y2089 [ FF Jk s B A4 3 1 K M4 ( 7™ 8 % DGLA, 3 HLA# & T~ SEitife] 4) « i
FE 2047 (4£77 11 % ARA) L T #K Y2048 ( 4277 11 % EPA) L B £E Y2060 ( 427~ 13% EPA) B #E
Y2072 (4E77 15% EPA) FIEEFK Y2072U1 ( 4277 14% EPA) .

[o688] il & AL i IR 10% 1 ARA 1] Y2047 1R FE

[0689] % T KJEEAA pDMW271 ( B 10E ;SEQ 1D NO :137), ¥ =Ff A5 ik & FE K L4 FIHR
PG I B BRE M4 ( SEHEM] 4) 1) Leu2 JERITh. Bk pDMW271 &4 LT B -

[0690] K 24

[0691]  JFURL pDMW271 (SEQ ID NO :137) HIiiHH

[0692]
SEQ ID NO :137  [F B & 2 K B2 1t B
P ) RE A7 s FH
MR
AscT/BsiWI HR G2 EE Leu2 JEA (GenBank 3RHU 'S AF260230) ) 788bp
(5520-6315) 5" # oy
SphI/Pacl HR G EE Leu2 JEA] (GenBank 3RH( 5 AF260230) ] 703bp
(2820-2109) 3" #or
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Swal/BsiWI FBAIN::MA A 5: :Pex20, {5 :
(8960-6315) @ FBAIN :FBAIN 33 (SEQ ID NO :177)

® VAAS S ILIBEE A5 EMWAIEESEA (SEQ 1D NO .
6) (GenBank 3RH{ 5 AF067654)
@ Pex20 HRGEE R Pex20 JE[A (GenBank 3kHL 5

AF054613) [ Pex20 2 1541
Swal/Clal TEF::MAA5::Lipl, % ;

(8960-11055) ® TEF :TEF J55)F (GenBank 3KHU 5 AF054508)
® MAAS5:SEQ 1D NO:6( &L E30)
@ Lipl HRECEHEE) Lipl 25K (GenBank $KEL 5 250020)

HJ Lipl £¢ 1574
PmeI/Clal HR [CE R Ura3 JE[A] (GenBank 31H( 5 AJ306421)
(12690-11055)
Clal/Pacl TEF::HA5S: :Pex16, {7
(1-2109) @ TEF :TEF 53T (GenBank 3KH{ 5 AF054508)

@ HASS LR A5 REAEFREE (SEQ ID NO .
13), k¥ T A (GenBank ZKE{ = NP037534)
@ Pex16 :HRECHERE Pex16 KA (GenBank 3RE 5 U75433)

¥ Pex16 21 FIF 51
[0693]  FH AscI/SphI J§ AUk pDMW271, S8 f5 H TR 4R — M7 46 A wi bk M4, #6405,
W 40 H AR ) MMLe AR b, 76 30°C4ERE 2-3 K. BRkfE MMLe “FAR B4 K& A HTE, R
£ 3 MM AT MMLe AR Lo BEUSLE MMLe TR 2B KAH R ASBEAE MM ST B A2 K B 78 3 4
Leu2 AR, A5G 30°C N4 Leu2 1R MR I 5L 1R V& B2 71 2 W /& MMLe 1, L 250rpm/min 9<%
4 T REFE 2 Ko I B 0o WA At B, R EDUTR J5, 38 Ik R A2 48 o) 2% T U R TP R, B S P
Hewlett-Packard6890GC HEAT 4347 o

[0694]  GC 43 M7 27N pDMW2T1 FAL AR AETE ARA, (HIEA M4 BAR P ANFAE. BARHE, 7F 48
AN EPE)BAT pDMW271 1) Leu2 %40 AR TR, 35 DB RRAZ R 5 TREAL R BE I ws B b i s I8 5t
(%1 5% LT 19 ARA, 12 DN EFEAF= 6-8% [ ARA, 1 AN BFRZEF=20 11% 11 ARA. ZE7 11% ARA
B AR AT 4 R “Y2047 7,

[0695] il A= by S TR B2 11 % 1) EPA ) Y2048 BR#k

[0696] A Sphl/Ascl JH AL Bk pZP3L37 ( SEH ] 4) , 4R J5 H T AR 4 — M 77 vh 6 4k B bk
Y2047 FEAL )T, P 4l Mo AR 31 MM TR |, 76 30°C 4idr 2-3 Ko Hhit T 83 96 AS7E MM AR
AR REEALAR, BRI B MM AR B — AR K, 30°C TR SE T B SR A B
WM A, BL250rpm/min 9% 44 R R FR 2 K. 8 S0 AN i, 3R EUI L i BE A2
it i) £ N 5 IR B 5 » Bt 5 A Hewlett—Packard6890GC AT 437

[0697]  GC 3 #T Brn K2 EAA pZP3L3T WAL AR TP 2 7E EPA, (H2E AR Y2047 BARH ANAF
1E o 1F 96 MEFE BA pZP3L3T BIEFAL AR, 20 AN BARAD ™ b TREAL Y HR FGEE RE b S TR T
(K] 2% LR [#) EPA, 23 AN B ARAE P 2-3% (1) EPA, 5 N BEA ™ 3-4% (1] EPA, 2 M E#E (B 71
SRR 94 S ERR ) ErTZ 6% 11 BPA. ZERE T1 S REE (427 6% EPA) , i LA BLAE
K45 (Bl 48hrs MM, 72hrs HGM) 3G FRimdt— 8. 6CafriEn 71 SErAr™ b o lg
JZ) 11% (1) EPA. 1B R 2 4 AR “Y20487,

[0698] 4% HAT Ura— F B4R b MG R IKI4) 13 % %] EPA (1) Y2060 Bk
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[0699] ¥ ) % 1K pZKUT16( & 10A;SEQ 1D NO:133, & W s ji %1 4 H T %
TEF: : vELO2S: : Pex20 Hix & FE K34 3] Y2048 BAKIT Urad FEK . HAKH, A Sall/Pacl ¥H
A JiekE pZKUT 16, 28 i FH TR — MR AL B bR Y2048, B6AK S , 1 40 i i A 31) MM+5-FOA
WP b, AE 30°CHERE 2-3 K.

[0700]  $kik T S IL 40 ASFE MM+5-FOA Pk b A K 1 A A A, 3 J3t) B85 I 28 31 MM ~F~ A5 A
MM+5-FOA AR I o BEASAE MM+5-FO0A “F-ii b AE K, (H R ASRELE MM P i b 2B K 1 B AR 1
Ura- R 30°C KX 40 A Ura— BIPE I B — > BB R0 21098 8 MMU 357555, 78 250rpm/
min PR I T AR 2 Ko I B oS AR 40 B, B EUTR 0T, A0 Ik PR A 8 i) 2% i 7 R Y s, i
J5 FH Hewlett—Packard6890GC 34T 707

[0701]  GC 73 #fr EnAE MMU 53558 Hp 2B K 2 KRG, 14 DR RRAE = b SR 5% LA 11
EPA, 9 A B AR 5-5. 9% [ EPA, 15 4N B AR AL 6-6. 9% R EPA, 7 AN AR 2E 7= 7-8 % ) EPA.
P BAE K4t (Bl 48hrs MM, 96hrs HGM) #E— 73457 7-8% EPA I #K. GC 23 H7
BRI R AR AR S O SUIRRAY 10 % A BPA o 2 — A 7= 4 13% 1) BPA. &%
PR 44 N B R “Y2060 7,

[0702] #4477ty MU BN 2 15 % %] EPA [f] Y2072 Hikk

[0703]  FH#JEE 4K pKO2UM25E ( [&] 10B ;SEQ ID NO :134, 2 W] 5) #&H =Mik &%
(ELFE Crapno EHHE A 12 LVANEEFN A 5 JMURING ) FH Ura3d ZE DA 324 B R FR Y2060
[FIRARHR G RE A 12 LU0 FNEIE R . HAAH, B Sphl/Ascl JHAL TR pKO2UM25E, 4R J5
THRYE— R TT R AL RR Y2060, FEAL ST, R 4 Mo A 21 MM ~PAi L, 75 30°C4EFF 2-3 Ko
[0704]  Pkik T 3L 63 NFE MW PR EAE KA, R RIZ 208 W PR B — B4R
1, 30°C R IX LU TR PR S SR FP BV AR MM P, BL 250rpm/min R 454 R 3E9E 2 K. it
Lo T B At L, B ERUTR 5, 2 Ik PR A ) % IR T R PR, B S Hewlett—Packard6890GC ik
T8

[0705]  GC 73 #7 sy AE MM 5 7R rh 2B K 2 K, JLF A 19 B A pKO2UM25E [ 4k i
HRAEAE EPA. 7E 63 MNMIEFEI AR AR, 26 AN BRR A 6-8. 9% 1) EPA, 46 M RIFEAE ™ 9% LA
R EPA. EFEA S 9% LL (¥ EPA (B RR, I T I BE A KR (B 48hrs MM, 96hrs
HGM) HE—20 00 #1 . GC 73 #T WnfEP I B AE K 5 46 N IERER B R A 1) 45 DN BRRAE ™ o A2
JEJF I 11-14. 5% [ EPA, 1] 2 ‘55535477 15. 1% ) EPA. % EFE (BRI 2 5 ) frds A Bikk
“Y20727,

[0706] 44 B Ura— RAAEF 5 BARUKIZ) 14% ¥ EPA ) Y2072U1 FI1 Y2072U2 B #E
[0707]  FES7AFRAR pZKUGPISS (& 11A ;SEQ ID NO :138, 2 W52t 4) , H T-F GPAT: : 1.
A5S: :Pex20 Hr A FE A3 Y2072 HAERY Urad JEKI A, 55 BLAKHE, Bk pZKUGPI5S 448
PR ey

[0708] % 25
[0709] 5k pZKUGPI5S (SEQ ID NO :138) ik
[0710]
SEQ ID NO :138 |} Bk & 2k R B o0 1 it Bl
P RE A7 500
AR
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BsiWI/Pacl HE EC %2 6] Uras A (GenBank 3REUS AJ306421) f] 721bp
(318-1038) 5 #B4y

Sall/Clal HE EC %6} Uras FE[A] (GenBank 3REUS AJ306421) ff] 724bp
(3882-4606) 3" Hor

Clal/BsiWI GPAT::1. A5S::Pex20, £ % :

(4606-318) @ GPAT :GPAT JE3/)¥ (SEQ 1D NO:179)

® [. ASS HR PO A5 ZRMANEFEE (SEQ 1D NO -
10), SRYETER %44 (W02002/081668)

@ Pex20 BRI RE Pex20 3E[H (GenBank 3REL 5
AF054613) [¥] Pex20 £11 T /541

[0711]1  H Sall/Pacl y§4bJivki pZKUGPT5S, 2R Jo F TARYE — M i AL B AR Y2072, 4k
J5 » 40 f AR B MM+5-FOA 1B B AR I, 7 30 CHEHF 3-4 K.

[0712]  $kik T BIL 24 ASFE MHH-FOA Ak b AR 3 A 4, 3 il B85 I 26 21 MM ~F- A5 A
MM+5-FOA 4R b o REAELE MM+5-FOA ~PAR 2B K, (H2 A RELE MM P AR b AR K 1 B PR 1B 1
Ura— B Ko 431X 24 4> Ura— WAE B BRF— SRR 209 A4 MMU 357225, 30°C R 7E 250rpm/
min PR I T AR 2 R o I B Lol AR 40 B, B UG 0T, A0 Ik PR A i) 2% i 07 1R Y s, i
J5 FHH Hewlett—Packard6890GC 4T 73 #7 o

[0713]  GC 43 #r W48 MMU A 2 RJE, 8 DRIFRA ™ by IR B 7. 3-8. 9% ] EPA, 14
AR 9-9. 9% [#] EPA, 1 DMEFEA 10. 5% I EPACRI 15 ), 1 MEFEA 10. 7% 1
EPACHI 23 5 ) o FHMIr B A K 4eE (B 48hrs MM, 96hrs HGM) #E—B40#7 1 51 23 S &
Fio GC 7 #f o E M BUAE K G XA AR A A ™ o SR B2 14% 1K EPA. 1 5 B RR
K ORBERR“Y2072U17, 23 SEERAT & AL “Y2072027,

[0714] &A= 5 BRI 2 18 % [#) EPA [ Y2089 Bk

[0715] #4724 pDMW302T16 ( & 10C ;SEQ 1D NO :135, 25 WS it 5) #4243 VU R ik & 5
(ELHE C/is s~ Cra/mo ETHEE . A 6 FSUUFNFERT A 12 FAURIEE ) T Ura3 R R34 2
Y2072U1 BEAR I HE FGREE BEAR 7 a5 RS2 5504 . Sph1/Ascl y84L Uk pDMW302T16, 2R J5 H
TR — TR AL RR Y2072UL oS40 )5, 1 40 B Ai 21 MM P4 |, 78 30° CHERF 3-4 K.
[0716]  kik T EIL 48 ANTE WM PR b A AR AL AR, EF R 208 19 MM AR B — B AR
o, F IK B B R SRR 2 R MM 1, 30°C TR AE 250rpm/min #RG I 4F T ALK 2 R, it
B WA M, RGBT, 8 I R AT il £ R T R TP R, Bl JS A Hew et t—Packard6890GC 1f
AT T

[0717]  GC o #H7 BrndE MM 5726 h 4B K 2 K, JLF Fra B4 pDMW302T16 (1) Y2072U1
(R AR HE AE 7 EPA. 7E 48 MM REM AL Ak, 27 AN BRR A2 7™ 10 % LU 9 EPA, 14 AN 1
BEA P 10-12. 9% [¥] EPA, 5 D FEAE 7~ 13-13. 9% (¥ EPA. 164 34 SEkE (2477 13.9%
EPA) HT-HMBBAE KRS (BRI 48hrs MM, 96hrs HGM) HF— 7341, GC 73 i Bos 34 ‘S
BRAE (BRI 18% 181 EPA. 34 'S kAT 24 A AR “ Y2089 7, 1% B ARAHXT T8 4= 7Y
fift P BB FCR%RE ATCC#20362 [ AR R A :Pox3—, LIP1-, Y. A 12—, FBA::F. A 12::Lip2,
TEF::F. A12::Pex16, FBAIN: :MA 12::Pex20, TEF:: A6S::Lipl, FBAIN:: A6S::Lipl,
FBAIN::E1S::Pex20, GPAT::E1S::0ct, GPDIN::E1S::Lip2, TEF::E2S::Xpr,
FBAIN: :MAA5::Pex20, TEF::MAAb5::Lipl, TEF: :HA5S::Pex16, TEF::1 A5S::Pex20,
GPAT::T ABS::Pex20, FBAIN:: A17S::Lip2, FBAINm: : A 17S::Pex16, TEF:: A17S::Pex16
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FI 2XTEF: : vELO2S: :Pex20.

[0718]  sZjffs] 8

[0719] @ -6A6 RUMAIEE /A6 MEMBEEE &4 5 B IR IHZ) 19% 18 EPA [ Y2095
PRI P

[0720]  ASEHEFIHEIR T KU T REARHE B RE ATCC#20362 [ BIE Y2095 (A EE , 1% 14 PR BE
g 7 BRI 19% 1 EPA (1 5) o R TREME, KX 0 -6 A6 KA /A6 4E
THBEIRIE

[0721]  BEAK Y2095 () & 77 B A B AR M4 ( 2E 7 8% DGLA, FF HAH IR T 5L fe] 4) « wi bk
2047 (HE7= 11% ARA, FF HLFH IR TS5 7) B PE Y2048 (AE 7= 11% EPA, Jf H.H#iA T 58 i 451
7) B AR Y2060 (27 13% EPA, FF H AR T S2545) 7) L A Y2072 (427 15 % EPA, 3 H ik
TSR] 7) FHRE R Y2072U1 ( 4277 14% EPA, H HFIR 525410 7) .

[0722]  FHA AR pDMW303 ( 8] 10D ;SEQ ID NO :136, 2 W.Szjitif] 6) 55 VY F ik & e K]
(ALFE Cro lEMEE A6 ZEHIFIRG, A D EIFIEEF A 12 A ) R Urad LIRS
2 Y2072U1 AR (SEtf) 7) (R HR ISR RENR 07 Bl SEERIA7 i rpr o ARHE — 7325, % Sph1/Ascl
THAL TR AL B RPR Y2072U1 0o FEAK S, 1 4 M A 321 MM P4 b, 7 30°C 4E#F 3-4 K.
[0723] kit T 5 3L 48 AN7E MM PR b A2 K B A A, E1T R 2 2008 G WP AR b
BA K, B I 2 B PR AR Bl B VAR MM, 30 °C TR AE 250rpm/min P8 ¥ 1 4 F R AR K
2 o kB0 e B 4, B R T HOM 1, 30 °C R AE 250rpm/min 4E 3% B & T A K 5
Ko MFTBAK G, 0k B0 W 82 40 M, 4 BOG ot G i W AT #6125 I 07 92 77 IR, B s FH
Hewlett—-Packard6890GC 4T3 o

[0724]  GC M1 BoRAEPI B A KT, JUFFTA 1 B A pDMW303 f£] Y2072U1 44k iR 4
7= EPA. £ 48 MIEFRIFEAL AR A, 3T MRFRAEF 15% LU I EPA, 8 B AR AE = 15-16 % )
EPA, 1 DNEEEE (B 28 5 ) 477 19% [ EPA. 28 5 Kk Av & N B K “Y20957,

[0725] 1% W BK AH X T BF AR AR AR HIS I 9 BE ATCC#20362 (1) i % 25E Al &Y J2& :Pox3-,
LIP1-, Y. A 12—, FBA::F. A12::Lip2, TEF::F. A 12::Pex16, FBAIN: :MA 12: :Pex20,
TEF:: A6S::Lipl, FBAIN:: A6S::Lipl, FBAIN::E1S::Pex20, GPAT::E1S::0ct,
GPDIN::E1S::Lip2, TEF::E2S::Xpr, FBAIN: :MAA5::Pex20, TEF::MAAb5::Lipl,
TEF::HAb5S::Pex16, GPAT: :HD5S: :Pex20, TEF::1 A5S::Pex20, GPAT::1 A5S::Pex20,
FBAIN:: A17S::Lip2, FBAINm:: A17S::Pex16, TEF:: A17S::Pex16 A
TEF: :rELO2S: :Pex20,

[0726]  SJtifs] 9

[0727] @ -6A6 LUWIFIEE /A6 FEMEFRE A5 5 R IRIRIZ 16 % [ EPA B kE
Y2107U1

[0728]  ASEHEGIHGA TR T A NG HE [CEE B ATCC#20362 [P B AR Y2107U1 IR %S , 4B AR
REAS A7 IR BT 16 % ¥ EPA (8] 5) o iIXWIARE I THEL, RIE 0 -6 A6 LAUUAIEE /A6
JEfR IR . FE T TAG & B/ BRI 70 7 7EIX Bl A2 7 EPA IR TR PR PR 36 5 Ll ik
GPAT JL Rl 5 22 1A [ 52 i), WIS 9] 23 IR (R30)

[0729]  TRIFK Y2107UL [T 75 EAL ER B AR M4 (AE 7 8% DGLA, F HAHIAR T SLiitifs 4) AR
2047 (A7 11% ARA, 3 B AR TS0t 7) B PR Y2048 (47 11% EPA, Ff H AR T 58 ji 1
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7) B AR Y2060 ( A4£77 13% EPA, 3 HAFHIR T 52045 7) bk Y2072 (427 15% EPA, 3 HL#
TSt 7) FERR Y207201 (4275 14 % EPA, 3F HLE TS0 7) FEbk Y2089 (47
18% EPA, Jf HAHAR T 5L ja 9 7) o

[0730] il #& HA Ura— KAWL SRR 16 % (1) EPA [ Y2107UL B

[0731]  ESTAZEAK pZKUGPELS (SEQ ID NO :139), FH T-# GPAT: :EL1S: : Pex20 k& Jik PRl %
AR RPE Y2089 [ Ura3d ZEHIH . S5 B4R, FURL pZKUGPELS A5 LR R4y

[0732] % 26

[0733]  J5Uki pZKUGPELS (SEQ ID NO :139) [¥) )i i

[0734]
SEQ ID NO:139  [F Btk A 2 K s oy 1t B
P B RE 437 s 0
B
BsiWI/Pacl HR G2 EE Ura3 254 (GenBank 3RHU S AJ306421) f) 721bp
(318-1038) 5" oy
Sall/Clal HR G EE Ura3 258 (GenBank 3REU S AJ306421) f) 724bp
(3882-4606) 37 oy
Clal/BsiWI GPAT: :E1S: :Pex20, £ 7 :
(4606-318) @ GPAT :GPAT 857 (SEQ ID NO :179)

® EL1S O REf g 1 FEE (SEQ ID NO :19),
KU Tm LR (GenBank FREX S AX464731)

@ Pex20 HRKFEEE Pex20 3E[A (GenBank 3REHL 5
AF054613) F] Pex20 2% 1EFF 41

[0735]  H Sall/Pacl ¥4k itk pZKUGPELS, 2R J5 F TR 4l — M7 46 AL BRR Y2089, 1k
J&i » P40 B B MM+5-FOA JE AR L, 7 30°C 4 HF 3-4 K.

[0736]  Bkik T &3t 8 AN7E MM+5-FOA P it b A: K [ 55 4k 1, 43 731 =587 X1l £k 21 MM P A
VM+5-FOA T 4% o BEWSLE MM+5-FOA 4R 2B, (H= AN RELE MM TR I A2 K 1 B R 1B 1
Ura— B Fk. BIX 8 4~ Ura— BARHIRE—A> bz A 23R /& MMU 1, 30°C N £E 250rpm/min &
G N AEK 2 R I AR 4 M, B2 HROTR 5, 8 i PR i i 5 T D R PR IS B S
Hewlett-Packard6890GC HE4T 4347 o

[0737]  GC 73 #7 W7 AE MMU 2B K 2 R, 6 DNRARAE ™ b G IR BT 6. 6-8. 7% ¥ EPA, 2 4
BIFEA = 9. 4-10% [ EPA (BRI 4 '5F1 5 5 ) o BB BUE K444 (B 48hrs MM, 96hrs HGM)
W20 N 4 55 S RFE. GC oMt BoniX A W RRE P BE AR K 5 AR 7= by B IR IR 4
16% [#] EPA. 4 S HREAT H R “Y2107U17,5 S @R 4 N Bk “Y2107027,

[0738]  sEjsfs] 10

[0739]  w-6A6 KUIFIEE /A6 ZEMEEIRTE 254 by S I B2 26 % ¥ EPA 11 Y2090
B PR

[0740]  ASSZHEGIHGA T K5 T A NG HE FCEE B ATCC#20362 [F B AR Y2090 A4 ER , 1% R PR RE
g 7 by IR BT 26 %6 1Y) EPA (1] 5) o MR TRML, KL 0 -6 A6 LIFIEE /A6 4E
B2 o

[0741]  BEAK Y2090 )T e B A4 B AR M4 ( A4E 7 8% DGLA, I HAH IR TS89 4) bk
2047 (A7 11% ARA, Ff HAFHIAR T 520t 7) B PR Y2048 (457 11% EPA, FF H AR T 58 ji 1
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7) BAR Y2060 (A7 13% EPA, Ff H AR TS5 7) L Bk Y2072 (427 15 % EPA, Ff H itk
TS ife] 7) FERE Y207203 ( 4277 16 % EPA) .

[0742] 45 B Ura— #ARI A2 5 BIRJRIZ) 15-16 % [ EPA 1] Y2072U3 F1 Y2072U4
PR

[0743] A #) # 1k pZKUT16( J& 10A ;SEQ ID NO:133, Z W, Sz jli 4] 4 %
TEF: : *ELO2S: : Pex20 ik £ 3 R B4 B B AR Y2072 ( SEJif) 7) 1Y Uras JER . HAkHs, AR
Wi — T3, H Sall/PacT WAL B BURE pZKUT16 3% AL R #E Y2072, Ak 5, 4 40 i A 2
MM+5-FOA JEFE iR L, 75 30 CHEFRF 3-4 K,

[0744]  $kikt T 4L 24 ASFE MM+5-FOA ~F M b A= 10 3% A0 A, 43 Tl 55507 R 4k 1) MM P 4R
F1MM+5-FOA “FAR Lo BEAEAE MM+5-FOA “F-ii b AE K, {E 2 AN HEAE MM P b 2B K i v ik ik
Y Ura— B #k. 30°C FH¥EIX 24 4> Ura— B PR 550082 Bl 219 A& MMU 1, 7E 250rpm/min 4%
R4 TR 2 Ko i B Lo W B 40 I, R BT 0T, 30 ek 165 A2 96t i) 4 IR 107 1R PP s, B i FH
Hewlett-Packard6890GC HE4T 4347 o

[0745]  GC 73 M1 B =T MMU 57228 2B 2 RJE, 14 AN RARAE ™ S IR 8. 9% LU R 1
EPA, 8 AN ERA T 9-9. 9% (19 EPA, I D ERE (BI 12 5 ) 477 10. 1% EPACHI 1 5 ).
P B A K4 F (Bl 48hrs MM, 96hrs HGM) #F— 24087 12 %5 (10. 1% EPA) Fl 11 5 B FE
(9.6% EPA) o GC 3T B7n 12 5 WARAE = K2 15% ¥ EPA, 1 I PR Ay % 4 K “Y2072U3 7,
AFEIH R, 11 SRR K4 16 % ] EPA, iZ B KR 42 M FE “Y207204 7,

[0746] #4477 by B TR B 20 % L EPA F) Y2090, Y2091 Fi1 Y2092 B £k

[0747]  FHRJEEAA pDMW302T16 (& 10C ;SEQ 1D NO :135, 2 WS a9 5) #5543 VU itk &5
(A9HE Cio/1s s~ Cro/no LETHE « A 6 ZABAIBEAT A 12 M AIEE ) A Urad FEERI 55 2]
BRI Y207203 FRYHR EGRE BEAR I i JE R A7 i o FL A4, F Sph1/AscI VAL ukz pDMW302T16,
ARG TR — T VR AL B Y2072U3 0 AL, 1 40 B BiAR 21 MM P4 |, 78 30°C 4y
2-3 Ko

[0748]  $kik T S IL 48 ANTE MM PR b A B AR AL AR, T8 R4 2058 19 MM AR o — B A
K, P I LG TRPR S B PR B AR MM R, 30°C TR AE 250rpm/min ¥R 44 FAEK 2 R, it
B WA AN I, RIUIG BT, 8 I R AT il £ IR 0T R TP R, Bl S A Hew et t—Packard6890GC 1f
AT T

[0749]  GC 3 #7T B AE MM 2B K 2 K, JLF BT 1K B A pDMW302T16 f) Y2072U3 () %4
AR A EPA. 1E 48 MMIEFERIHE AL AR, 9 SRR A ™ 10% LLT (1) EPA, 26 DB ARAE™
10-11. 9% [ EPA, 12 N 12-13% Y EPA, I DEERE (B9 5 ) 47~ 15. 8% ] EPA,
[0750] &4 9 T EMk (47 15.8% EPA) .20 T B KE (£~ 12.6 % EPA) 1 21 5 B bk
(A7~ 12. 2% EPA) H Tl B Be A KRR > (B 48hrsMM, 96hrs HGM) 1E—22 53 #. GC 73
MriEoR 20 SRPE (RS A7 4 0 AR “Y20907) A2 (5 R IR K2 21% 1) EPA, 9 5 R
(B Je i 4 A BRR “Y20917) A2 by IR B K2 19 % 181 EPA, 21 5 bR (B Ji5 iy 24 4 R PR
“Y2092”) Az BIRBURIR 2 20 % ) EPA.

[0751] R A 1 B ek P B B AR ARk — 28 3 A B R Y2090 o (%) EPA FILE T35 &
30°C LA 250rpm/min #R3% 454 T AFEPE Y2090 7E 3mL SD+AA BB V& B+, AE1K 24
NS B 3mL AR IR IEFEVIINANE A 32mL SD+AA i FRZE ] Erlenmeyer K. 30°C T LA
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250rpm/min P37 KISRAT T RSN EK 48 /NN, A4 R ITiE, Br 2 HIGW . KUl ERET
250mL BEIF T 35mL HGM FP o 30°C FiELE 35mL 55774, LA 250rpm/min R M40 N B4
K4 Ko ZiFMIG, Y2090 BFRPIHT ODgor 6. 29, FHIFFRMHISE) (Iml) T GC 73
7, ¥ 30mL B5FE) H T &40 e T,

[0752]  FZ I — T VAP IRR AT GC 43 #7, (H2 4 40w g C15:0 CHAENED ) MDA
RN P AT R RS #e . HZKPRIROR B 30mL 8572 W40 Myt v, T, A e 4l il 8. GC
SIHTEIR Y2090 477 by SR U K2 26. 6 % 1) BPA, 3 HLAEP= K2y 22. 8% / 4T .
[0753] TR FE Y2090 #H X - A= 4 fif g HP FC P BF ATCC#20362 H A BL R 25 A1 :Pox3-,
LIP1-, Y. A12—-, FBA::F. A12::Lip2, TEF::F. A12::Pex16, FBAIN: :MA 12::Pex20,
TEF:: A6S::Lipl, FBAIN:: A6S::Lipl, FBAIN::E1S::Pex20, GPAT::E1S::0ct,
GPDIN::E1S::Lip2, TEF::E2S::Xpr, FBAIN: :MAA5::Pex20, TEF::MAAb5::Lipl,
TEF::HABS::Pex16, TEF:: 1 Ab5S::Pex20, FBAIN:: A17S::Lip2, FBAINm:: A 17S: :Pex16,
TEF:: A 17S: :Pex16 F 3X TEF::rEL02S: :Pex20.,

[0754]  SEjfe) 11

[0755] -6 A6 XUMUAEG /A6 WEiflgEse il 4 5 SR BUINZY 28% ¥ EPA ] Y2090
B

[0756]  ANSEHEGIHGA T K5 T AE N5 HE FCEE B ATCC#20362 [ B AR Y2096 [IAAEE, 1% R PR RE
A= o S TR B 28% (1) EPA (] 5) o MR TREML, RiE 0 -6 A6 ZHIFIEE /A6 LE
BRI

[0757]  BEAK Y2090 [T s B A4 8 B AR M4 ( A4E 7 8% DGLA, I HAH IR TS5 f5) 4)  wi bk
2047 (477 11% ARA, Jf H AR TS 7) IR PR Y2048 (427 11 % EPA, I HAMIR 55t 1]
7) VBPE Y2060 (2E77 13% EPA, FF HAH IR T SEHlife] 7) bk Y2072 (427 15% EPA, FF HA A
TSLiAe) 7) FHRPR Y207203 (27 16 % EPA, 3 HAHA TSt 10) .

[0758] 44  EIRJF A 23-28 % ) EPA ] Y2096, Y2097 .1 Y2098, Y2099, Y2105 Al
Y2106 BEHE

[0750]  FHAAZEAR pDMW303 ( & 10D ;SEQ ID NO :136, 2 W.SZitif] 6) & VY ik & K K]
(ELHE Cloo s~ A 6 FVEHAIBE A5 FHOAIBEAT A 12 RUFIEE ) F1 Urald 5 R EEE S 21 R
PR Y207203 ( St 10) Y HE FCREBF TR 1D B AL A7 s o B, iR 4R — A7 7%, 4% Sphl/
AscT JHAL I BURE F AL 2R R Y207203 o 364k 5, 6 40 M A 1) MM 45 I, 78 30°C 4E%F
3-4 K.,

[0760] kL T LIk 48 NTE MW PR B A AR AL 0k, B F R 208 19 MM Al o — BZE
1, 30°C R IR L B R SR BE Rl 2V 4 MW T, 7F 250rpm/min #RG A T ALK 2 R i
B AR A, SR EUIR BT, 8 I R AT He il & R T R TR, Bl S A Hewlett—Packard6890GC 1f
AT T

[0761]  GC43#7 B ndE MM A 2 K5, JLT-BrA 1 B4 pDMW303 1] Y2072U3 [ #4540 AR
A2 77 EPA. TE 48 MR LA A, 35 AN BRR A A7 B IR B 13. 9% LUF (1) EPA, 8 MR K
A 7= 14-16. 9% I¥) EPA, 4 DN FEAE ™ 17-18. 3% 1) EPA,

[0762] R4 RBF 14% L 1% EPA (B kR (BIZE MM 4Bk 2 KI5 ) Tt
W B A KRR (B 48hrs MM, 96hrs HGM) 1 — 2240 #. GC T s T 12 4> 1w R AR
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A SR 18% LA F i EPA. Horpr, 6 ‘S EAR (PRAERBE “Y20967) A5 (5 2 ig i)
29 24% (¥ EPA, 43 SR FE (FRVEBPE “Y20977) 42772 22. 3% EPA, 45 5Btk (FR1VE AR
“Y2098”) Ap 4 22. 4% EPA, 47 SR (FRAERRE“Y20997) 4774 22. 6% EPA, 5 S L
AR 4 23, 3% EPA ( BRVERFR“Y21057) ,48 SHFE (FRVEBFE“Y2106”) 4574 23% EPA.,
[0763] ALK, RS 10 WA, FH osodk i B BORE ik — 28 43 B B AR 2096 T (1)
EPA & EFIME . GC 73 HT BoR Y2096 427 7 G Ig B2 28. 1% ) EPA, 3 H A2 20. 8%
/AT

[0764] TR #K Y2096 AH XS T 5 A= 29 i Jig HE [C % BF ATCC#20362 H A LLH 2k BRI &Y .POX3-,
LIP1-, YA 12—, FBA::F. A12::Lip2, TEF::F. A12::Pex16, FBAIN: :MA 12::Pex20,
TEF:: A6S::Lipl, FBAIN:: A6S::Lipl, FBAIN::E1S::Pex20, GPAT::E1S::0ct,
GPDIN::E1S::Lip2, TEF::E2S::Xpr, FBAIN: :MAA5::Pex20, TEF::MAAb5::Lipl,
TEF::HAb5S::Pex16, TEF::1 A5S::Pex20, GPAT: :1D5S: :Pex20, FBAIN:: A17S::Lip2,
FBAINm: : A 17S: :Pex16, TEF:: A 17S::Pex16 F1 2X TEF: :rEL02S: :Pex20,

[0765]  SEjfs] 12

[0766] ©-6A6 KULHIEE /A6 WEfHEIERSE il 4 SR B2 9-12% (1) EPA [ MU
B

[0767]  ASLJE I HEIA T AUs T 5 HE [CI% BF ATCC#20362 [ PR MU 11422, iZ B AR RS
A SRR 9-12% ¥ EPA (18] 5) o iZp AR TREE, FRI& o -6 A6 K /A6 IE
TR . 5T TAG & &M/ B L 73 8, AKX M AR 7 EPA I B AR TP AL 30 2 A AR Ad T
HIS DG BRI I 5 A Wl e 5% (K 2 M), SS9 30 il (R 3C) o

[0768] T Kk MU [¥) T /¢ 7 B2 74 22 14 Ak M4 (257 8 % DGLA, I HLA R T Sz 1] 4) « B bk
Y2034 (47 10% ARA, JF HIEIA T 52iE5] 4) « BERE E (427 10% EPA, I BRI T 52451 4) |
WK EUC A 10% EPA, JF HAIA TS5 4) FHTR AR M26 ( 427 14% EPA) o

[0769] il e A4 IR BT 14 % (%) EPA 1f] M26 BRI PR

[0770] AR pZKO2UM26E ( J&] 11B, SEQ ID NO :140) ¥ =Rl & 3L (A5 Cug o
s A6 FVFIBER A 12 RAAIEE ) F Urad ZE R [FAETEA 2 EU PR (St 4) IHR IS
FEelE A 12 R AIEESE R s o JFURE pKO2UM26E & BLT B4y

[07711 % 27
[0772]  J5Uki pKO2UM26E (SEQ 1D NO :140) ()i
[0773]
SEQ ID NO :140 |} Bk & Jk R o0 1 it B
P RE 7 s0F0
AL
HindIII/AscI HREGEERE A 12 M MIEERER (SEQ ID NO :23) f) 728bp5’
(1-728) HB 4
Sph1/EcoRT HREGEERE A 12 M MIEERER (SEQ ID NO :23) f) 556bp3’
(3436-3992) HB
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BsiWI/HindIII  [GPAT::EL1S::XPR, &% :

(11095-1) @ GPAT :GPAT J53)F (SEQ ID NO:179)

@ EL1S 00O L 1 FEBE (SEQ ID NO -
19), KT =L AE (GenBank $RHS AX464731)
@ XPR :HECEELE Xpr FZEP] (GenBank FRHEL 5 M17741)
[ 37 X %) 100bp

BglI1/BsiWI FBAIN::M. A 12::Pex20, % :
(8578-11095) @ FBAIN :FBAIN B35+ (SEQ ID NO :177)

O M. A12 REWHIE A 12 ZWNEFREE (GenBank
$KEL S AF417245 ;SEQ ID NO :25)

M Pex20 BRI RE Pex20 3E[H (GenBank 3E 5
AF054613) ] Pex20 2% 1F 7541

Sall/Pacl HR EC 2 B Ura3 ZE[K (GenBank 3REUS AJ306421)
(6704-8202)

EcoRI/Sall FBAIN::M. A6B::Pex20, 07 :

(3992-6704) @ TEF :TEF JE5) T (GenBank 3XH{ 5 AF054508)

@ M. A6B =LA A6 LBMEFIEEA “B” (GenBank
FKI S ABO70555 ;SEQ 1D NO :4)

@ Pex20 HRKFERE Pex20 3E[A (GenBank 3EL 5
AF054613) [¥] Pex20 1117

[0774]1  H Sph1/AscT iHALJFURL pKO2UM26E, 4R Ji H TR G — 7 54 BU bk ( SEptifs)
4) o HALJT K g Mo AR AR B MM SRR b, 78 30°C 4ERE 2-3 K

[0775]  kik T I 48 ANE WP A I e Ak Ak, =508 Rl e 2158 1 MM P4l o ~E$
1, 30°C R IX L8 B PR ER R R MM AR, BL 250rpm/min R 40 R AEK 1R,
BSR40, RIS T, 18k IR AT 9 1) 2% T U R FR 5 B i Hewl et t—Packard6890GC l#_
1793 Hr0

[0776]  GC 3 #7 SWnE MM I3 B 1 R JE, JLF A 1 B A pKO2UM26E [ 4k A4 8
{FAE EPA, 7E 48 ML FAL AR A, 5 AN TRPRAE ™ by TREAL I HE FGRE B b 1R S T8 BT 4% LA
N6 EPA, 23 AN B ARAE S 4-5. 9% EPA, 9 R ARAE T 6-6. 9% EPA, 11 AN FE R4 7-8.2%
EPA. £+ 8. 2% EPA MR T P BOAE G (B 48hrs MM, 96hrs HGM) i —
A3t o GC o3 WoR TR BT A o5 SUIR BT ZT 14 9% 1) EPAo SZRARFRAE PR “M26 7,
[0777] PR M26 AH X T 37 A4 29 fi# IR HE IS M BE ATCCH20362 ) A 2 2k B &Y 22
Pox3—, Y. A12—, FBA::F. A12::Lip2, FBAIN: :MA 12::Pex20, TEF:: A6S::Lipl,
FBAIN:: A6B::Pex20, FBAIN::E1S::Pex20, GPAT: :E1S: :Xpr, TEF: :E2S: :Xpr,
FBAIN: :MAA5::Pex20, TEF::MAAb5::Lipl, TEF::HA5S::Pex16, FBAIN:: A17S::Lip2,
FBAINm: : A 17S: :Pex16, TEF:: A 17S::Pex16 FH TEF: : rELO2S: :Pex20.,

[0778]  fhill& A7 o S LR 9-12% 1) EPA 1) MU & FR

[0779]  TRIAK MU 2 B AK M26 ) Ura B IR ERIE AL . 1M P& ] PacT M HineIT VAL
[¥) 51 g JFURL pZKUM(SEQ 1D NO :141) FE AL B K M26 1l 5 1. H Frozen—EZ [ BRI
F& (Zymo ResearchCorporation, Orange, CA) BEATHAL, 0 100 v 1 ALK iR &
WIAE UL T B R P IR AR B AR b, e PRIk (6. Tg/L BEREAZE (DIFCO Laboratories,
Detroit,MI)20g/ 47 ek 50mg/L JRMELEFT 800mg/L FOA. 7 K J&, ¥ H I /N B Al AR (E
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MM AT MMU B AR bo BT 2 URA B FRERIA AL . WIRRZ —dm 4 “MU”,

[0780]  SEjEfs] 13

[o781]  fill& BT Ura— ZEERIZYIF H A 5 SIRBT 45 % 1 LA 1 [A] B AR Y2031

[0782] i@ iH )5k pKUNT2 ( & 11C) [ TEF: Y. A 12: :Pex20 oIk PR 34 30 B A4 A B X
P BETR AR ATCC#20362 [) Urad JEPE b, il £ BRIPE Y2031, AT A Ura— ZEEAIAY .

[0783]  H.fAth, ki pKUNT2 &4 BLF s)

[0784] % 28
[0785]  JFiki pKUNT2 68 (SEQ 1D NO :142)
[0786]
SEQ ID NO:141  [J BCRIR A 2R R B2 15t B
P B RE 47 s 0
A
AscI/BsiWI HEEC 2B Ura3 K (GenBank 3REL S AJ306421) f] 784bp
(3225-3015) 57 FR4y
SphI/Pacl HR ECEERE Urasd 254 (GenBank 3RS AJ306421) [ 516bp
(5933-13) 37 E4y
EcoRI/BsiWI TEF::Y. A12::Pex20, % .
(6380-8629) @ TEF :TEF JE3) T (GenBank 3XH{ 5 AF054508)
@ V. A2 HRKEERE A 12 M ANEEFEIA (SEQ 1D NO :23)
@ Pex20 3k B BREGEERE Pex20 FE[K (GenBank 3REX 5
AF054613) H] Pex20 & 1F 1

(07871 MLH— K734, il Ascl/Sphi AL BURE pZKUT2, 2R Ji5 FIT T 5% AL 57/ 70 st g s £
ATCCH20362. R HALFIAN NOAIAR S FOA LI IR IL-PAR L, 7 30°CHEdF 2-3 K. $hik T
FOA Hilk 7%, R4 31 MM T MU TR SR o BSRETE MMU SERR 2R K, (H 2 AR BETE MM AR
AR ERRIENE Ura- WKk, SRJE 30°C ¥ Ura- WARIIBATETE (5 AN ) B fh BRIk
MMU #1, BL 250rpm/min $5%% 2 Ko 3 B o0 N, SRIUIR B, 18 R AZ 6l 46 R 10 R 7P
i, b5 F Hewlett-Packard6890GC AT 43 #T

[0788]  GC 3HT R/RTEMAS Ura- WikE (B[ 2 S0 3 SHIEE ) & A2 45% LA, EFAEA
ATCCH#20362 1474 20% LA, 2 SHALBIMAR I bk V20317,

[o780]  SLjtifs] 14

[0790] RS TARALHT A9 GEHEGHE RITEM NI FCI BErh & M D e R 3K

[0791]  XFERZGHISGEAN) A9 FEMIBERLR (GenBank 3REL 5 AF390174) (5350 1 B IEAT
DAL, CASEAE ARG IR % B rh 2205, ARG 77 SR T WO 2004/101753 ik . HAk
i, HELHRE TR P9 B 1A HIRE A ATG BHPR AR 2R 26 7 1 J RIS 7 SR RNA A 1 —
FHRI (Guhaniyogi,G. and J. Brewer,Gene265 (1-2) :11-23(2001)) , J& TEREGHi 4 L
[ DNA 81 (SEQ 1D NO :49) , VEF T 3500 TARALAT A9 EHFEEE (SEQ 1D NO:51). [
T AR EIRELIE AT A, A T 792bp SRR 1 126bp, A0AL T 123 NE5F0 T o 2500 404K
FOE R P R G A 8 AT 52 s 1 6 1 OB IR 7 81) (GenBank 3RHX 5 AF390174 ;SEQ 1D
NO :50)

[0792]  HIT-HR IR BRI TS T ILALET A9 SEAH AL K R S0 Al

[0793] &I R S04 T B TR A9 MBI . 126, Wil T 8 W B TFm, LUAT
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TSSO R S G 8L A 9 SEAN RS LR I g b X 24K (m TL3-1A\IL3-1B.IL3-2A,
1L3-2B. IL3-3A.IL3-3B. IL3-4A. IL3-4B. IL3-5A. IL3-5B, IL3-6A. IL3-6B. IL3-7A. IL3-7B.
IL3-8A F IL3-8BAHMW T- SEQ ID NOs :202-217) o FEAE X (A) Ffz X (B) EAEHFERHS 2
FAMEY, BN RS 57 R 4bp R . Mk, 0 AAES |14 TL3-1F, IL3-4R, IL3-5F Al
IL3-8R(SEQ ID NOs :218-221) 15| N T Ncol.PstI.Pstl FlNotl FRiEIA7 &, T Bl 54T
NN

[0794]  37°C FAES A 50mM Tris—HCI (pH7.5) . 10mM MgC12. 10mMDTT.0. 5mM V4% % . 0. 5mM
ATP F1 10U T4 2 HIRIEEEE 20 w 1 AR AR AL PR (100ng) BATHEIRIL. RA
FEAra MR CEZ AR, K LT S8R AR AR K :95°C (2min) ,85°C (2min),
65°C (15min),37°C (15min),24°C (15min) F14°C (156min) . A, ¥ IL3-1A(SEQ ID NO :
202) 5 TL3-1B(SEQ 1D NO :203) iE‘K, = E XU =4 “ 1L3-1AB”, Z3MlHh, # 113-2A (SEQ
ID NO :204) Y TIL3-2B(SEQ ID NO :205) iB K, =4 WUBE= 4 “ 1L3-2AB” %%,

[0795]  ARJEHFIE K FIRURE S AZ B IR P M AR S 88—, i R s (S 1 (8
4 TL3-1AB. 1L3-2AB. IL3-3AB Fll 1L3-4AB) ;FI4E4 2 (£, 4 IL3-5AB. IL3-6AB. [L3-7AB FI
IL3-8AB) . 7F 20 1 1 [RGB KN B TR 45 10U [ TADNA S HHE &,
16°C P B & RV

[0796] SR G RN TR SN 1) ) AR REAR, i PCR 47 38 %) DNA v Bt Ho &M, 5%
TR “ 4 1REY (B IL3-1AB.IL3-2AB. IL3-3AB F1 IL3—-4AB) 1E Nk, B
IL3-1F 1 IL3-4R(SEQ IDNOs :218 11 219) 1E4 514, il it PCR ¥ 2505 FHLAL) A 9 LEfi
BEAE R 2 — 7 o FE B — AR, 76 50 v 1 SRR E T PCR P3G, %MW~ 7
ERATY G e WIAE 95°C AT 3 7347, AR5 1EAT 35 MBI AT SO :95°C 1 431,56 °C 30
F2,72°C 40 #b o T2°CHAT B A RIEARIEES 10 23Bh, ARG 1E 4 CE RN, 4 417bp PCR v
B v B 2 pGEM-T easy #ifk (Promega) 1, 133 pT9(1-4) .

[0797]  SRHIERRI“HE4E 27 R4 (HI IL3-5AB. IL3-6AB. IL3-7AB Al IL3-8AB) {E Jyi
B, SEAZ TR 1L3-5F 1 IL3-8R(SEQ ID NOs :220 F1 221) 154514, L PCR Z8BIHb g 14 2%
W FARAGE) A9 SEfEEIE DR ) 55 — 053, e lE 2] pGEM-T-easy #ffH, £33 pT9 (5-8) .
[0798] 737l FH pT9 (1-4) Fl pT9 (5-8) Bk KMkt 15, N2 F 5 5 R DU AL 7k 7 B i
Fi DNA. 24k JFok: DNA, FH -G08 ) FR il Y DI 40, LU pT9 (1-4) 1) 417bp Neol/PstI Jy
B¥ (SEQ ID NO :222) F1pT9 (5-8) [ 377bp PstI/Notl i Bt (SEQ ID NO :223) . 4R J51RAIX
PN B #2807 1 5 Neol/Not 1 VAL pZUF17 (SEQ ID NO :143 ;& 11D) At 15
FI| pDMW237 ( [&] 14A ;SEQ ID NO :144) . pDMW237 HH{RRIMI4 Ik A9 IEMPEERER (“IgD9%e”)
[¥) DNA J7 41 5 st 6 HE FCRE RF v E B35 i~ 04 25 ) (B SEQ 1D NO :51) S 4H[FA
[0799]  ZEREFIUALIET A O LE{ BIE R 7E 8 I HB PGl Bl 3R 1K

[0800] % ME—MR 7k, F R AR pDMW237 (] 14A) FAL BRI HP FCBELF Y2031 B fRHh (5K
5] 13) , pDMW237 J&—Fffd 7% FBAIN: : IgD9e: :Pex20 Hk & 2E K 1 B LB HF L. i A
pDMW237 (] = Fft Y2031 Ak A4 e MM 55782k AR 2 %, T & 0o e R 40 i, S 5UTR ot
TH ok P AT 0 1) 25 I U R P Bt S FH Hewlet t—Packard6890GC AT 437

[0801]  GC 43 AT B/ 7 LA pDMW237 IR LA AR 43 il A7 1 7. 1% 7. 3% F1 7. 4%
EDA. X HEEGYEAIE I 5 B B S UL I TeD9e BEMEHS C18 :2 #4k 4 EDA. 5 AL
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FER “ IR AL B 4 Le” B e K2 13% 6

[0802]  SLJEfs] 15

[0803]  7EAANRHR LGP BEH & e 60 AL A 8 AL A

[0804]  Jzfi L5 WO 2004/101753 FUSEHtif] 14 ( F3C) R RIARTT 20, AP AT 4R Haf) A 8
O FNEFE R (GenBank ZRE 'S AADAS8TT) H#6S 1 I BEUEAT T4k, AMELEHR [CIE AR 3R
Ko REGHT =MAFIREE AR (BI“D8S-17.“D8S-2” F1“D8S-3”) , iX 4t L
[RI#B AN BEF EDA 220 F4 DGLA . BRI, B ART A 1 A 8 LWL FIEG 751 #AS IEHf , 0%
W4 mRNA 73 B cDNA & BA PCR ELE M AFAIHR Hi 702 A 8 RMUFNEE . aX 15 3 T AN AHLY
T4, 75 % 72 4 Egb (SEQID NOs :57 11 58) Fl Eg12(SEQ ID NOs :59 F 60) o

[0805] T8 ik 4 255 BRI vt [ 2] MLV 1% B 1 B 2 18 B0 AR FF B AT S A AN BRI S0 Ty kAT B P 2
BRIP4 ) DhRe 7 Ao 8 Egb Ml Eg12 ARREMS AT EDA Fl EtrA Z2HuAi, 43 715 2] DGLA H1 ETA,
{H Egb #HXT T Egl2 A W24 B =i o

[0806]  Z& T UESE 1 Egb 1) A8 2 VANl v M, 4 78 ff I HE P I8 BF vp 2% 1K 1 X e 41 3k
AT T304k, TS 806 BT A B Zh B I 835 i AR AL ) A 8 M FIRg, dr &4 A
“D8SEF” (SEQ ID NOs :61 F1162) ,

[0807]  ZNGTHLALIY A8 M AIBESE BRI ] 20 TR o0 B

[0808] R4 HP [C 1 25 i - FH 455 28, “ATG” 0 3% 168 45 25 0 7 J3 [ 11 45 J5 1) F RNA
fa 2 MR — K F W (Guhaniyogi, G.and J.Brewer, Gene265(1-2) :11-23(2001)), % T
AT AT 400 d i % %)) (SEQ  IDNOs :52 F1153) , Wit T 2560 04K i A 8 2= i1 il L [A]
(w44 “D8S-17;SEQ ID NO :55) . [ T E AL 447 i, JEAE 1 T 1260bp S b5 [X ]
200bp (15.9% ) o B T 28 A2 ZEM M “K” 420 “E”, il 75§ PR 45 % 05 v a1
Neol A7 m, 505 OUAR IR 5 R IRHE MR A A e g b 1) 88 1 I 2 2527 91) (SEQ 1D NO
53)

[0809] LA, M SCA A T3 P LI A 8 LM AIBEIE A, B 5L, Wil T 13 X 5E#%
HIR, AIE(R SRS LA I A Al iR s A 8 LA AN RS R g X 44 (41 D8-1A.D8-1B.
D8—2A. D8-2B. D8-3A. DS-3B. D8—4A. D8—4B. D8-5A. D8—5B., DS—6A. D8—6B. DS-TA. D8-7B.
D8-8A. D8-8B. D8-9A. D8-9B. D8—10A. D8-10B. D8—11A. D8-11B. D8—12A. D8-12B. D8—13A FlI
D8-13B AH W T- SEQ ID NOs :224-249) » £RXFH L (A) Fi/x X (B) HAZFERAS & H AN,
B AN 2 B 57 K i 4bp S H o . BEAL, 43 A AE 514 D8-1A. D8-3B. D8-7A. D8-9B Fil
D8-13B(SEQ ID NOs :224.229.236.241 F1 249) H5| AT Ncol. BglII. Xhol. Sacl F1 Notl
PR AT £, FH TS AT W e

[o810] AL 14 FIRGIAXN FAZ TR (B:FF 100ng) HHATBEIRIL, IR JGIR G BEXTH X
M LERTE, I HiB KB —& [ 1 D8-1A(SEQID NO :224) iEB <k T D8-1B(SEQ ID NO :
225) , 13- B XUEE~ ) “D8—1AB” Fl DS—2A, (SEQ ID NO :226) B ‘K T D8-2B(SEQ ID NO :227),
13RIV 4 “D8—2AB” 55 ] o

[0811]  ARJEH4IB K FIRBE FAZ IR I1) 4 DML G &R R —&, i F s &S 1(J
¥ D8-1AB. D8-2AB 1 D8-3AB) ; £ & 2 (£l ¥ D8-4AB. D8-5AB il D8-6AB) ; ££ & 3 (1 1%
D8-7AB. DS-8AB Fll D8-9AB) ; FI#E 4 4 (f475 D8-10AB. D8-11AB. D8—12AB il DS-13AB) . {E
20 1 1 AR FR AP BB K I AL TR AR & 5 10U (1) TADNA 2RV &, 16 °C MR B %%
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SN

[0812] SRS R R AR S N KT ) AR BBEA, T8k PCR ™ 15 e vt 1) DNA v B H A4k,
KBS 454 17 18-S (B DS-1AB. D8—2AB H1 DS8-3AB) 1k A HAR , SLA% 118 DS—1F Al
D8-3R(SEQ ID NOs :250 F 251) {E A5, it PCR 4 205 LAk ) A 8 Z v fsE Al
(K5 — 30y o FRMESEHER] 14 (KRR, 48 50 u 1 B AARFR AP EEAT PCR P71, #F 309bp PCR A B
5 B B pGEM-T easy 4k (Promega) H, £33 pT8(1-3) .

[0813]  SRAERN “HE4 27 1REY) (B D8-4AB. D8-5AB Fil DS—6AB) 1E Ktk , BA% 11
D8-4F F1D8-6R (SEQ 1D NOs :252 Fll 253) 1E 45 |4, il id PCR UMY 2505 UL i) A8
FHFNEGFE R 28 — 887, s FE 3 pCEM-T-easy B A, 153 pT8 (4-6) o« KHIEEZM &S
3R (B D8-TAB.D8-8AB Fl D8-9AB) 1E Jy#¥iMi , F 4% F & DS-TF 1 D8-9R (SEQ 1D NOs :
254 F1255) YE K514, it PCR MM 12550 AL A 8 FeMuFNEEFE R 28 = %89, 7o,
% 21| pGEM-T-easy 2k, 133 pT8(7-9) o &), KA “HhH 47 EEIREY (R D8-10AB.
D8-11AB. D8—12AB FI D8—13AB {E Jy Btk , ZA% 1 D8—10F F1 D8-13R(SEQ ID NOs :256 Fl
257) YEA 514, it PCR 2L 5 2500 T ARAL 1Y) A 8 22 VRIS IR (1) 28 DU 1 4, sl 3
pGEM-T—easy & &, 53] pT8 (10-13) »

[0814] 43 %IH pT8(1-3) . pT8(4-6) . pT8(7-9) FI pT8 (10-13) #Ak KIHF 1, M & 55
EHURE A A 43 BTk DNA. 24k 50k DNA, FH 503 1R BE i /9 VIR S Ak, LS pT8 (1-3)
[£) 309bp Neol/BglII Bt (SEQ ID NO :258). pT8(4-6) f#] 321bp BglII/Xhol fiB& (SEQ
ID NO :259) \pT8 (7-9) [#] 264bp Xhol/Sacl FiBt (SEQ ID NO :260) FlpT8(10-13) £ 369bp
Sacl/Notl Jy Bt (SEQ ID NO:261). 2R )54l & X2 fy B, # M 5 ) 5 Neol /Not1 VAL 1)
pY54PC(SEQ ID NO :145 ;W02004/101757) EFAE— 2, 13 31 pDMW240 (] 14B) o IX7E pDMW240
ISR T AR A 8RB ( “D8S-17, SEQ IDNO :55) o

[0815] S ATFIMEAIRE A8 RMHEFZIERRI T4 (SEQ ID NO :53) AHEL,D8S-1 [#55 —
NEEER M K ALy B, DMEERT 1AL LR 25 05 5 J LA I Neol 47 i o SR pDMW240 (
14B) 1 A bR UL & B0 k% 7 12 ODMW390 11 ODMW391 (SEQ 1D NOs :262 F 263) 1E K514, i
ARANEAS (Stratagene, San Diego, CA) #%E T HA AT HIAF4IIR HL A 8 LRI /T %)
(SEQ 1D NO :53) MIHERZZERRT 5 1 7 — P IE 1A S - 73 31 1 SURL 6y 44 A pDMW255
pDMW255 R4 . A 8 LM FIBREE R Ay 44 ok “D8S—2”, A LR /7415 SEQ 1D NO :53 Hrif
R EH) 58 AH A

[0816]  AEThEe MRS T A8 U FNEIE A

[0817]  f& M — & U7 v T B IAR, 43 0 H pDMW240 FI pDMW255 % 4 fi# ig HE [< % BE B BR
ATCC#76982 (Leu—) o« A B A AR IEEBE{EANIN T EDAL20:2(11,14) ] Iy MM P A, A
PRHN, {554 pDMW240 (7 D8S—1) BX pDMW255 (7% D8S-2) 1A fift JIE HI PG % BRI 5 R ¥4 30°C
FAE 3mL MM A E 0D600 A2 1. 0. A T AT IERAMEL, B A5 K 100w 1 48/ 30°C F7ES
4 10 u gEDA MK 3mL MM P AEAREE 2240 24 /it i B0 SR 40 e, SR BTG 5, i i R
AT tE 25 A8 I BR FR S, P J5 H Hewlett—Packard6890GC 4T 4047 »

[o818]  PyML AL AARHR A A EDA AE7 DGLA, [RlIHL, D8S—1 Al D8S-2 #iAN A& ThBe i, JF H.
ANEEAS EDA M0 Al. k4 DS8S—1: : XPR FI D8S-2: : XPR LA 43 W78 T+ SEQ ID NOs :264 1 265,
[0819] /& I GenBank H {& J& [¥) A8 2 ¥ FI i ( 3k HX ‘5 AAD45877[SEQ IDNO :53])
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W000/34439 B Wallis et al. (Archives of Biochem. Biophys, 365 :307-316(1999)) ( A<
SCIYSEQ 1D NO :54) HER K A8 ZMaFNEII R T 2 MAFLE 3 MR AR ZE R . Bk
M, &I GenBank $RKEUS AAD45877 Hlt/b 3 N FEIR . KA pDMW255 1E A 54k , ODMW392 Fil
ODMW393 (SEQ 1D NOs :266 F 267) {E N 514, BidA4M5EAE (Stratagene, San Diego, CA)
FE A R D8S—2 FEPR R N T 9bp, Bt =4 T 5 WO 00/34439 1 Wallis et al. ( E3C)
(SEQ IDNO :54) ik (1) FIAH R R R o 453 3 I FURL i 44 8 “D8S—3” (SEQ IDNO :56) o 44
pDMW26 1 A AL B HE [l R 2 5, # B8 ESCHEAT 7 SR H EDA BIRMEFSEES o FH D8S—3 A M %%
3] EDA KHA1 % DGLA,

[0820] 73 ESET4UIR i A 8 A AEEILIA

[0821]  #F 4R i3k B 2 PR M 7 K2% (Bast Lansing, MI) [ RichardTriemer 18+ 5L
B2 M\ 10mL ¥ BRAE K IR R ol Il 5553 )5 7% 21 500mL SR 1 1 250mL 2T 4H AR 1y
(Eg) ¥5grdErh . Eg ¥R &l /5 970mL /K FPiR4 LR oy M il 25 1) < Lg BEER AN 1g 2F 1A
Y ( B35 U126-01, Difco Laboratories, Detroit, MI)2g Bacto®E&E A ( B 3%
5 0123-17-3,Difco Laboratories) 1 2g Bacto® T HHEE Y ( HRS 0127-17-9,Difco
Laboratories) . V€K )G, LHEIA 30mL +3 — /K FyEW ( H3x'S 15-3790, Carolina
BiologicalSupply Company, Burlington, NC), {33 f %] Bg 175k, (F4 4R I 7#Y)
1E 23°C, 16 /NG 8 /NI g I e hi R 4 1 S AR K 2 .

[0822] 2 )5, Bt 10mL 572 E 4T IR B A7, HF HAE 1, 800xg & 5 43 8h . /K BERRIT
VEV)— I R E L. AR RITE T4 5 408, AT 100w L = FREASAMNER
(TMSH) , 3% FAEEE AT 16 208h. M)E, I 0. 5mL Ok, - M E R EE TiRE
15 73 %h. B IRIR Al ( MNCEZES R 50 L), F3EH Omegawax320 44l — A1
MEFE ( Hx'5 24152, Supelco Inc.) W) Hewlett—Packard6890 SAHA BT E & . Xk
FER S IATREFAL, 4F 220 CAREF 2. 7 43%P, LL 20°C /min BEINE 240°C, SR J5 TR FE 2. 3 &
Bho @I Whatman SR AR LB TIR . ORI ) 5 R W FRAEY) ( B35 U-99-A,
Nu-Chek Prep, Inc.) [ FESHEAT L, 15 200 % E R TR 12,

[0823]  J@ il 1, 800xg E5.L» 10 738D, PLIE TR 2 I FEY) (240mL) , FIZKBES 1 IR, TR
B EH RNA STAT-60™57 (TEL-TEST, Inc. , Friendswood, TX) , 34 4 At 1 38 75 1
J5 % (CRH 5mL ARF), 0. 5mL 7K FP A RNA) $2EBUR RNA. DL 7 3, WULIE 3R T
Img =2 RNA (2mg/mL) » F mRNA 264371 % (Amersham Biosciences,Piscataway,NJ) , %
PEAERIHIE R 7 A Img 5L RNA 355 mRNA,  DAE 720, $R75 T 85 1 gmRNA,

[0824] AR ¥ 3% BB 7 F, X H H T cDNA & B i SuperScript™ Choice & %t
(Invitrogen™ Life Technologies,Carlsbhad,CA), LML EEE (AT) 5|4, M 765ng mRNA
ARl cDNA. KA R cDNA VAR T 20w L K.

[0825]  RH N TR 41, IR 5|14 Egh—1 F1 Eg3-3 (SEQ IDNOs :268 Fl1 269) M
cDNA S £F 4R Hy A 8 RAFIEE . H A, % cDNA (1 1 L) 55 50pmol Eg5-1.50pmol Eg5-1.
1oL PCRZEERIESY (10mM, Promega,Madison,WI) .51 L10X PCRZZ1#% (Invitrogen)
1.5u L MgCl,(50mM, Invitrogen).0.5u Taq &M (Invitrogen) FI/KIEEF| 500 L. %
IS4 H 94°C 3 3%, ARG A 35 MIEERI 94°C 45 F5,55°C 45 FRAI1 72°C 1 /3%h. 72°C FAE
PCR 2 1b 7 43%h, SRIGARHFFAE 4°C . F 51 L 3B Bt P bt e FL vk 23 BT PCR S B, W 31 43 T
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O KZ) 1. 3kB [ DNA 450 o T8 B ot et i FL UK 29 BS R AR 1) 45 w L 74y, 42 Bl 1 1)
J7 %, H Zymoclean™ Gel DNA Recovery iX#|& (Zymo Research, Orange, CA) #lifk DNA 4%
Mo H IR R K 77 23 2110 DNA 38 BIpGEM® -1 Basy /& (Promega) . HI 17,
M13-28Rev. Eg3-2 Fll Eg5—2 ( 435l & SEQ ID NOS :270-273) X £ Fu #4107 .
[0826] K4S T 2 DNA J£41), B Eg5 (SEQ ID NO :57) H1Eg12 (SEQID NO :59) , ‘&A1
AR LA bpo Egb Fl Egl2 HEHIRAS 2 T 2 MIANAGRE 1 DM BRI & 741 SEQ 1D
NO ;58 11 60. [, Eg5 [#] DNA FIET (154140 7% T SEQ 1D NO :57 F1 SEQ 1D NO :58 ;Egl12
f¥) DNA 145 (A 741 3 578 T SEQ 1D NO :59 #1 SEQ 1D NO :60.
[0827] 3 ESHIATANAR L A8 RMAIEETH) 5 AT AT AR L A 8 KMRIBET41) 1 A
[0828] & 13 /s T SEQ ID NO :58(Egh) M1 SEQ ID NO :60(Egl2) FpiR&EAEHS
GenBank 3REL 5 AAD45877 KK A4 (gi :5639724 ;A LI SEQ ID NO :53) LLK 5 Wallis
et al. (Archives ofBiochem. Biophys. , 365 :307-316 (1999) ;W000/34439) AITHIEH
H) [ AR3CHI SEQ TD NO :54] MILbXf. fEFTH 4 NP RFINAERHES (7)) Ron.
FE 17 b F R e 2 A0 I LU B KAk HE 8 4 L 22 b 25 iU M RIZe . HEE ) His &
RAAAR R . [F—PEH o v SR 0 Egb A 8 MUl E5 5 SEQ 1D NO :53 HA 95.5%
[f]—*%E, 5 SEQ 1D NO :54 HA 96. 2% [Al—1, Hord “ [ —PEE 40 b7 2 XA PR 2 (7]
FHFEEEEIR I E 73 . A LASERGENE A29)(5 B 241 HFE 720 (DNASTAR Inc. , Madison,
WI) [ Megalign F&JFHEATEA LT FI[R — M A Levh 8. FHEH 8 240 (GAP PENALTY
= 10, GAP LENGTHPENALTY = 10) [ Clustal Et %I % (Higgins and Sharp, CABIOS.5 :
151-153(1989)) AT P4 I 2 B L X R H Clustal J5 2 I & %] LG X 1 8k 45 2 402
KTUPLEL, GAP PENALTY = 3, WINDOW = 5 Il DTAGONALS SAVED = 5, W & FhT4HAR £t A8
FULFIE P 1) 2 T8) ) 22 5 9 B B2 2 43, 28 WAL IR R e () 56 1) %) 1 No. 11/166993 .
[0820]  7EMELPIHHEELE P BT RILT IR B A 8 ZHu ANl 7 41 (1) Zhie 7 A
[0830] 1% BF Fff i & & ki (YEp) AU #% & pRS425 (Christianson et al., Gene, 110 :
119-22(1992)) FHA K HEHERERE 2 0 WIRTURLIYT 41 LEU2 JEREpR L AR T 2 Dhie i
ki pBluescript T1 SK+ LS4 .74 5 Jia et al. (Physiological Genomics,3 :
83-92(2000) ) H AR (K1 AH [R] 77 ¥2:4E pRS425 [ Sac 11 FH Spe T A0 5 22 [1) 5 o R 7 B 1% BF 14 550
A H i -3- IR NS (GPD) a3 3l+, LLiil#% pGPD-425, ¥ NotI 7 i3 A pGPD-425
() BamHI A7 5 ( FH ™= A2 0 3 BamHI 7 539 Not T 7 &5 ) , A4S BBRL pY-75, %M 1
SCIRIREIR B Not T W1k, \pGEM®-T Easy #/KBE Eg5 (SEQ 1D NO :57) F Egl2(SEQ 1D
NO :59) , 3 H. v B 2l pY-75 ) Not T A7 £, L5352 pY89-5 ( f&jE A ATCC#PTA-6048) FiI
pY89-12. LA 7 5, % A8 ZMiFINg ( Bl Eg5[SEQ IDNO :57] Fl Egl2[SEQ ID NO :59]) ¢
B A5 98 5 Bl S 1 DU P e BE 2Rk . pY89-5 I i /s T 14C,
(08311 b #HE It R 21 %6 AL 2 e 4 JBURE pYB9-5. pY89—12 Fl pY-75 #4 4k 3| 4 5 Bk &% Bk
BY4741 (ATCC#201388) ., fE4MIN T CSM—1eu f¥) DOBA %77 3% (Qbiogene, Carlsbad,CA) ik
FEHALAR . ok B R PR 3 A AR A 2] 2mL £M N T CSM-1eu ¥ DOB 15972 (Qbiogene)
1,30 CT AR LR, WA 0. 5ml 2R BN T EDA 58 EtrA 2| 1mM AHRI R IR I F .
'EATITE 30°C, 250rpm ¥ A 1AL, 8 i B ORI UTIE W I H LS N H 50 w L TMSH Xt
TEVDIATREAT e, #2 MR — 7 b IR i GC AT 0 M. M T pY-75 (B FEfE 75-1
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75-2) 1 pY89-5 ( Rl bl 5-6-1 Fll 5-6-2) [P s, RIS 4387 T ok B AN SR A0 AR 1K
PIZH pY89-12 e (BITT[E 12-8-1.12-8-2,12-9-1 F 12-9-2) ,

[0832]  fi i EDA AMEHEI ve Y GC 73 M TAF BN Ui /s T8 29 sl id EtrA FMNBHR) TofE 1)
GC 73 M A3 IR B /s TR 300 RWT IR % 16:0 (FRAHIR ) v 16: 1 (ERAHIER ) L 18:0.
18:1 (M ) «20:2[EDA].20:3(8,11,14) [DGLA].20:3(11,14,17) [ETrA] A120:4(8,11, 14,
17) [ETA] s8R s A S TR DT BRI 43 L o

[0833] % 29

[0834] EEERRIALTANNR H A 8 Fo VI (1) 4 A REIPT BRI 5 () I8 570 AT <EDA A 4B}
[0835]

20:3
T 16:0  |16:1 18:0  [18:1  [20:2 9% 20:2 ¥4k,
(8,11,14)

75-1( %) 14 32 5 38 10 0 0

75-2( X ) 14 31 5 41 9 0 0
5-6-1(Egb) 14 32 6 40 6 2 24
5-6-2(Eg5) 14 30 6 41 7 2 19
12-8-1(Egl2) 14 30 6 41 9 1 7
12-8-2(Egl2) 14 32 5 41 8 1 8

12-9-1 (Egl12) 14 31 5 40 9 1 8

12-9-2 (Egl12) 14 32 5 41 8 1 7

[0836] F 30

[0837] EHERIALTANNRE A8 VARG F AL L BH I BERR T T (ETrA IR AN
[0838]

20:3 20:4 9% 20:3
o 16:0 [16:1 |18:0 |18:1
(11,14,17) |(8,11,14,17)  |#4k

75-1( X)) 12 25 5 33 24 0 0
75-2( X)) 12 24 5 36 22 1 5
5-6-1(Egh) 13 25 6 34 15 7 32
5-6-2 (Egh) 13 24 6 34 17 6 27
12-8-1(Egl2) 12 24 5 34 22 2 8
12-8-2(Egl2) 12 25 5 35 20 2 9
12-9-1(Egl2) 12 24 5 34 22 2 9
12-9-2(Egl2) 12 25 6 35 20 2 9

[0839] 3K 29 A1 30 Hp (% s & BH Fo B (IR L A 8 ZS VRIS RE W% { EDA FI EtrA KA A,

SEQ ID NO :60 fi7~/¥41)5 SEQ 1D NO :58 FToR P AIAH b A — NR IR R, JFH A8

F RN PE PR

[0840] % 30 T TLIE 752 P A /N 20:4 (8, 11,14,17) 5 20:4(8, 11, 14, 17) KibriE

AH B ELA B AN [R] PR DR B I TR) o XA 06 B A RTS8 v B A R B A 1/ B AN )

NEWTEE o

[0841]  Chf#IEHB FQEE BEGEAT 2 040 1) A 8 Fe i RIBEEE IR ik — D& A

[0842] RIEH IIREMIIE th A8 MU FIEE (SEQ ID NOs :57 H1 58) [ 2 & IR [ ¥ K IE

pDMW261 H ) 4 il D8S—3 FE K A & IR R 2 41 o SR A g AR 1K) pDMW261 FF LR F A% 1 IR
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ODMW404 (SEQ ID NO :274) A1 D8-13R(SEQ ID NO :257) , ¥ 3 T 4wh5 & i ff) DS8S—3 = Mo g
FEIRI DNA Bt H BiolO1 1) Geneclean &5 & 4l AL 43 2 (1) /7 B, B j5 F Kpnl Fl Notl
AL (514 0DMWA04 TN KpnT 437 5, 1115 42 D8—13R T A NotI f7 58 )« ¥ Kpnl/Notl B
(SEQ ID NO :275) vl %] Kpnl/Notl JHALIK pKUNFmKF2 ( [#] 14D ;SEQ ID NO :146) H, £33
pDMW277 ( [&] 154) .

[0843] Mg ih FH T4 HERKE IE D8S-3 JEAI 57 AR ufi (f FEAZ IR YL521 H1 YL522 (SEQ 1D
NOs :276 F11 277) FHAE S —A> PCR F 514, ik 55—~ PCR M. H K pDMW277 FIVERTAR .
5145y HIAE PCR A BXIY 57 F1 37 A it ¢ A\ Neol A7 £UF1 Bgl 11 7 5. F Biol01 Y] GeneClean
R &2k 318bp PCR ™4, Bl i H Neol FHBgLIT vtk ¥HiHALHI A BE RISk B pDMW277 1)
954bp BglII/NotI }yBt—#2 ] T-A8# pZF5T-PPC [ Ncol/NotI Bt (& 15B ;SEQ ID NO :
147) , JE Ji pDMW287 o 5 T 12 IEA i D8S—3 ZE A1) 57 Kby, 14 be B i VALK& ) A 8 248
FHBEES R B T A I8 HE [ RE FBAIN A3+ (SEQ 1D NO :177) H4=HI T .

[0844] SR J51E pDMW287 b HFAT 5 fa — R AN E sl R RNV A B — N OV it 5 — 415 |
) YL525 FI1 YL526 (SEQ 1D NOs :278 1 279) , LIEHF pDMW287 H[#]5 ki D8S—3 FE Al ) 2 5k
MM FRIER] S(B0 SALE ) o RJE, X1 AR R NVAT RN FURL A T — KO8 155728 [ M 458
B2, 51492 YL527 F1 YL528 (SEQ 1D NOs :280 F 281) . iX&ea |4 it F T4 D8S-3 JE A f1)
IR F RIER] S(67 ‘S HE ) , FEU™ 4 ok pDMW287/YL527 .,

[0845]  fy T 58 BRI SE =N 2 — PSR IE, SRR — N 52— B
KA RN IEAT LU SOV o K FH pDMW28T7 A 1584, JF H K FH % 1R YL529 T YL530 (SEQ
ID NOs :282 F1283) 1E 4519, MEATAINFAZ [N, ¥46 hl D8S—3 ZEPA] () 28 LR A C 2 1E 3]
W77 SALE ) o HIZIEA ROV (B pDMW287,/Y529) FHAERE 5 5N ISR, 12 5 N
514 YL531 1 YL532 (SEQ 1D NOs :284 1 285) FZFEMM P FZIEAN L(213 SALE ) %X
I (R I RRAE pDMW287 /YL529-31 6

[og46] IR —ANFIEE — AN 40— B SRAR [RII, AL AE L R 1) 37 Ko b EAT
SN o AR Bl 5 AR N AR Ak B AT — AN RN R TR P4 o 7 pDMW287 E 514 YL533
F1YL534 (SEQ ID NOs :286 fil 287) ¥ 2 LM M C K IE N S(244 S A1 E ), 13 3] pDMW287/
Y1533, FH514 YL535 1 YL536 (SEQ ID NOs :288 Fl 289) ¥ pDMW287/YL533 [K4 ik D8S-3
TP IR A BEIEN T (280 A8 ) , JE Rk pDMW287/Y1L533-5, H2 )i » K H pDMW287/
YL533-5 /£ A4k, YL537 FI YL538 (SEQ ID NOs :290 F11 291) 1ER 514, ¥4 ik D8S-3 K[
333 SALEMRAER P RIEA S. 132/ FURIFRAE pDMW287 /YL533-5-7,

[0847]  JH pDMW287/YL529-31 [ Bgl11/Xhol }} Bt I pDMW287/YL533-5-7 [¥] Xhol/NotI }T
Bt U7 pDMW287/YL257 1) BglTT/NotT F B, 15 31 & A 58 AR LA Al A 8 2% i i g 5% [A]
(#RAE DSSF 3 H 4 SEQ IDNO :61 fi7 ) [ pDMW287F (] 15C) » SEQ ID NO :62 7~ H! T SEQID
NO :61 A% 1T 2-1270 gt I 5 IR 741, Ho 5 SEQ ID NO :58 7R J7 41 ZEAAH ], A2
TERSAS P2 R e — A K 40 2 1R o

[0848]  SLjifs) 16

[0849]  ZERLTIRALIK A 9 IEMPEEIE RIFIB505 F 04T A 8 =M 70 fidt NG B FC % B rh 1)
IhReRIA

[0850]  AXSLE IR T fAHE HE I I RE P 1) DGLA ZE4 & IR 21, 2/ i BB PG 8% R 22 ik
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Fedl, ILFRIE S 14 A0 15 {36 TR A9 IE(FEEATE S TIEAL) A8 KA.
ARSI e 1] AR BT P O AT P A I I G P B R A SE AR / A 8 251 AR A2 1)
i

[o851]  FLyAHh, K405 A4 Ak pDMW28TE (S Jif3 15) [¥9iik & FBAIN: :D8SF: : Pex 16 & [ [f)
Clal/Pacl A Etidi A\ pDMW237 ( SZiifs] 14) [¥) Clal/PacT £7 25, 15 k) 2244 pDMW297 (& 15D ;
SED ID NO :148) .

[0852]  J5Uki pDMW297 547 LA H L)

[0853] % 31
[0854]  JFUKL pDMW297 (SEQ ID NO :148) 115l
[0855]
SEQ ID NO :148 | BeAR A 25 K Al 23 i 56 B
P RE o7 2500
B
EcoRI/Clal ARS18 J3%1] (GenBank 3RH( 'S A17608)
(9053-10448)
Clal/Pacl FBAIN: :D8SF: : Pex16, £ % :
(1-2590) @® FBAIN :FBAIN fEZ5F (SEQ ID NO :177)
@ DSSF Ly A8 MU ANEESEE (SEQ 1D NO :
61), P T 400K . (GenBank 3KEL 5 AF139720)
@ Pex16 HRGEER] Pex16 FEIA (GenBank 3R 5 U75433)
[ Pex16 £ 1EF 54
Pacl/Sall HE EC%R) Uras 1A (GenBank 3REUS AJ306421)
(2590-4082)
Sall/BsiWI FBAIN: : IgD9e: : Pex20, A& :
(4082-6257) @ FBAIN :FBAIN JH3/ (SEQ ID NO :177)
® IgDY% T ILI A9 SEMEFIEA (SEQ ID NO :
51) , K T BR&#i 4> 7% (GenBank $REL S 390174)
@ Pex20 B KFERE Pex20 3[R (GenBank 3REL 5
AF054613) [¥] Pex20 £ 1573

[0856] 4R JiF FH M) £ 1k pDMW297 HR 4l — A% 77 V2355 A W Bk Y2031 (S 13) o B 3L 401
Y 0 AR B MM SRR b, 7 30 °C 4ERR 2-3 K. Bkt T R 3L 8 ANFE MM AR AR K AL
A, B RIZ BE I M B b — B AR K, 30°C T i 6 B Rk A oph B b B 1k MM T, LA
250rpm/min PR35 2 Ko TEIL B O HEAN L, SRIUIR 5, 18 o W A Ht il £ T 107 R PP R, B i
Hewlett-Packard6890GC HEAT 4347 o

[0857]  GCHEAT 3T s 7T 3 T B A PR rh 26 7™ DGLA . 1 AN B R A2 = 2574 3. 2%,
A NIRRT 4.3-4.5%, 2 NERRAE 5.5-5. 8%, 1| NEEEA 6. 4% DGLA ( E A 444
BIPE “Y04897) o BEFE Y0489 & hd (L1 ¥y DSSF LRI “ AL B bb” & 75 %
[o858]  SLjfsl] 17

[0859]  w-6A9 WE{HEE /A8 EMLFIBEIERFS il o5 2E 7 B IR B2 9% [ EPA 1) Y2201
F1 Y2203

[0860]  ASKJt I FEIA T KUt T8 g HE [ B ATCC#20362 [ B AK Y2201 FIT Y2203 A4 2,
B ARBERS A SR UL 9% 1 EPA (1] 5) o LB HRE I THRME, RIKX © -6 A9 ZEfH
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/A8 FAEAIBFR IS XL, TR R Y2201 F1 Y2203 156 ¥ NG T 1 43 M1 BH £ 24 1 5 EPA
B %E GLA 24 .

[0861]  JLALHIEE KR Y2201 F1 Y2203 [ &K 35 B M) 4 B FE Y2152 Fl Y2153 ( 2724 3. 5%

DGLA) « FEFK Y2173 (427 14% DGLA) FIEFE Y2189 ( 472 5% EPA) »
A b SR R 2 3. 5% 11 DGLA I8 kK Y2152 F1 Y2153

[0862]
[0863]

G2 B AHAS JE K ( ZEEAR TR S0 ) % .

FHA AR pZP2C16M899 ( [&] 16A, SEQ ID NO :149) #4544 VUM ik &5 H (s
PRt A9 ZEHEE A T Cuo o IR FRIE BRI A 8 A0 AIEE ) F1-5 1 PG LR T AR [ HE
HIS EC I8 BE A (1 5848 1) AHAS BT X T B IO (K1 Be
M, FCRAERH MG L AR id . JBURL pZP2C16M899 Wit FH 134 SIHB FC % BF B bk ATCC#20362 11

Pox2 JEIRIL A, T €547 LA F MY

[0864]
[0865]
[0866]

[0867]

* 32

JERE pZP2C16M899 (SEQ ID NO :149) ¥ HH

SEQ ID NO:149

Fr BOHR 5 R DR B 2 FR) 15 B

PP RE A7 g0

Al

BsiWI/Ascl HE G B Aco2 JEIA (GenBank 35EL 5 AJ001300) F 810bp
(6152-6962) 5 Hh5

SphI/EcoRI HE G B Aco2 JEIA (GenBank 35EX 5 AJ001300) FJ 655bp
(9670-10325) 3 Eho

BsiWI/Pmel FH
EcoRV
(929-3195)

GPM/FBA &1 ::rELO2S: :0ct, 5 -

@ GPM/FBAIN :GPM: : FBAIN #% & JE 30T (SEQ ID

NO :182)

@ rELO2S 0 TG rELO2 FEMEEFHEA (SEQ 1D
NO :65) , K T K (GenBank 3KE( 5 AB071986)

® OCT HB[GEELE OCT 25 A (GenBank FRH( 5 X69988)
[ OCT £ 1kF /741

BsiWI/EcoRI
(929-14447, &
)

GPAT: : TgD9e: : Pex20, f5 :

@ GPAT :GPAT JEshF (SEQ ID NO:179)

® [gD%e :HR AL A9 REMREFEER (SEQ ID NO :
51) , RUE T BREGHE 4 5

W Pex20 :BRKFERE Pex20 ZE[H (GenBank FREL S
AF054613) ] Pex20 £ 1ET F 4

FcoRI/Swal
(14447-12912)

TEF::TgD9e::Lipl, 2 :

® TEF .TEF 531 T (GenBank $EH( S AF054508)

@® 1gD9% :SEQ ID NO:51( F3¢)

® Lipl :HBECEEL) Lipl 2518 (GenBank 3RHX 5 750020)

Y Lipl Zb 731
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Swal/Pacl FBAIN: :D8SF: :Pex16, £ 5

(12912-10325) @ FBAIN :FBAIN 53 F (SEQ ID NO:177)

@ DSSF H 1Ak A8 WAL (SEQ ID NO :
61), K TLFMAR L (GenBank 3RHL S AF139720)

@ Pex16 :ERGE#RE Pex16 JE[A (GenBank 3KHX'S U75433)

[ Pex16 #4177 41
PmeT Fl1 A5 WAQTL SEAR P ff R BR FC I BF AHAS FE Al
EcoRV/BsiWI (SEQ TD NO :292)

(3195-6152)
[0868]  Ji SphI/AscI JHALFUkL pZP2C16M899, 4R i I T-ARTE — M 7 1544k ATCC#20362., %4
WG B AR B 150mg BATERR Y MM TAAR L, 76 30°CHERr 2-3 K. BhikmEBEIRpiE
B4, RILE BIBEEE IR LA MW o SRJ5 30°C RH¥s 3t 96 AL AR fh 31 B A Rl L R
(R MM, 250rpm/min 3835 2 Ko 1 B Lo SCHE 0 L, SR EDUIG O, 18 ek 1 A #6145 JIR J R
FAWE, B J5 H Hewlett—-Packard6890GC HEAT 4347 o

[0869]  GC /3 #fT B /nTE & H pZP2C16M899 1) 4 Pk A JE A M AL A Hh A7 7E DGLA, (HAERF A4
TRUHE R % BEX IR B AR T ANAEAE . JEFRI 96 S BIFE TP IR 2 5B 7= by BRI 2% LR Y
DGLA. 28 DNEBEA dr S IS B 2-2. 9% %1 DGLA . 2 AN BREA = b IS 14 3. 5% (1) DGLA.
65 5 73 5 RPELE LA AIFRVERIPR “Y2152” AT “Y2153”,

[0870] & A MBI Z) 14-16 % ff) DGLA FRIBE KK Y2173 A1 Y2175

[0871]  FHAAZE (A pDMW314 ( & 16B, SEQ ID NO :150) #4243 PUFh k& 5L 8 (ALFEFFT A9
JEHRE. A8 ZMURIBEA A 12 SHURIEG ) (R34 2IHR FORE BE B AR Y2152 1 Y2153 (1) Ura3
SEDRIAT A0, AT 58 DGLA (19427 o JURE pDMW314 & LL R 34y -

[0872] X 33
[0873]  JFUKL pDMW314 (SEQ ID NO :150) 354
[0874]
SEQ ID NO:150 | BRI A 25 ] s 23 1 45t B
P RE o7 50
MR
AscI/BsiWI HE G Urad JE[A (GenBank 3KEL S AJ306421) F 784bp
(10066-9275) 5" 4y
SphI/Pacl HE G B Urad £ (GenBank 3KEL 5 AJ306421) FJ 516bp
(12774-1) 3’ &4y
[0875]
Swal/BsiWI FBAIN: :F. D12S: :Pex20, €17 ;
(6582-9275) @ FBAIN :FBAIN JEZhF (SEQ ID NO :177)
@ F. A2 HEREEM A 12 ZEFEGEIA (SEQ 1D NO :27)
@ Pex20 3k B EREGEERE Pex20 FE[A (GenBank 3REX 5
AF054613) [f] Pex20 £ 1F T /53
Clal/EcoRI GPAT: : TgD9E: : Pex20 : L%} pZP2C16M899 FAFHR ( F32)
(6199-4123)
EcoRI/Swal TEF: : IgD9E: :Lipl :4nXt pZP2C16M899 KA ( F3¢)
(4123-2588)
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Swal/Pacl
(2588-1)

[0876]  F AscI/Sphl yHALJBuAL pDMW314, 2R f5 A TR — M 07 VRS AL A g HIS DX BE TR PR
Y2152 1 Y2153, KAk (40 BRI 21 FOA JERES 7R 55 TR L, #F 30°CHEFF 2-3 K. kit
FOA itk B 7% , R4 31 MM FT MMU 28 P 0 o BERSAE MMU AR b 2E KB AR RELE MM AR
FAEKME LR Ura- Bk, 285 30°C NF Ura— B IR 50 B W B2 0 2190 A MMU 1, LA
250rpm/min P35 2 Ko LB OB, SRIUIR T, 18 o WEAS #4107 R P IR B s

Hewlett-Packard6890GC HE4T 4347 »
GC 73 M1 W7 JL-F A & pDMW314 1) 4 ik & 25 R 1) 36 A0 R 119 DGLA A= 7= #i 14
e R EA pDMW314 ¥ Y2152 [] 48 A Ura— BIFE IR 2 EAR A7 v BRI £ 6-8%
[#) DGLA. —ANRFE (B 47 5, R RRAE “Y21737) A7 BIR B4 13. 9% 1) DGLA.

AU, e 1 B pDMW314 1] Y2153 [¥) 24 A Ura BEHR T R 2 8042 5 BRI
%) 6-8% ] DGLA. PNERK (BT 6 S 11 5, fEdt a4 N AR “Y2175” f1“Y21767) 4
SRR 5 RIR I 16. 3% F1 17. 2% [#) DGLA.

[0877]

[0878]

[0879] eG4 SR IZY 4. 8% I¥) EPA [1J B #K Y2189
[0880]  FHA4%E4A pDMW325 ( & 16C,SEQ ID NO :151) #-3a WU Rk & 3L (AFEWFN A5

LABFIRGEATPIA A 17 HORINE ) ARG B IR G BE Y2173 BERRR) Leu2 FERIRL £, AT
BEAE ™ EPA. JFURL pDMW325 27 LA LAy

[0881] 34
[0882]  JGifi pDMW325 (SEQ ID NO :151) f#ui A
[0883]
SEQ 1D NO :151 [ BtAIk& FE K Al it B
P F RE 7 N
AR
AscT/BsiWI HR FC 2 E) Leu2 FEH (GenBank ZREX 2 AF260230) ff] 788
(4837-5632) bp5’ 4y
Sph1/Pacl HR [ Leu2 35K (GenBank 3H{ 5 AF260230) [ 703
(2137-1426) bp3” 4y
Swal FBAIN: :MA A 5: :Pex20, 6% ;
Pme/BsiWI @ FBAIN :FBAIN JE5hF (SEQ ID NO :177)

(8277-5632)

@ VAAS  =ILIBERE Ab LU AEGIA (SEQ ID NO:
6) (GenBank 31E{ 5 AF067654)

@ Pex20 BRI RE Pex20 3E[H (GenBank 3EL 5
AF054613) ff] Pex20 2% 1F 541

EcoRT/Swal GPM/FBAIN: : 1. A5S::0ct, W& -
1 PmeT @ GPM/FBAIN :GPM: : FBAIN #t & /850 (SEQ 1D

(10876-8278)

NO :182)

@ 1. ASS R THULALR) A5 RWHIEEEL (SEQ 1D NO -

10), SR T R84 5% (WO 2002/081668)
@ OCT :HRFGEERE OCT 25 (GenBank 3RH{ 5 X69988)
H] OCT Z11F 31

EcoRI/Pmel
(10876-12497)

HR (G R Ura3 JEK (GenBank 31REL 5 AJ306421)
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PmeIClal YAT: :D17S::Lip2, % :

(12497-14651 @ YAT :YAT1 35T (SEQ ID NO :180)

@ AL17S BT A 1T EEANEGEEE (SEQ ID
NO :16) , SR JE T 7 22 7K I

©® Lip2 HRKEEEEIE A 2 68 (GenBank $RH 5
AJ012632) Lip2 £ 111

[0884]
Clal/Pacl GPD: :D17S: :Pex16, G4 .
(14651-1426 @® GPD :GPD JE3hF (SEQ ID NO :173)

@® A17S:SEQ ID NO:16( ExC)

® Pex16 HBCIEEE Pex16 JEA (GenBank 3RHY 5 U75433)
[ Pex16 2% 1T 741

[0885] ] AscI/Sphl VH4k JBURL pDMW325, 2R 5 Fl TR ¥ — M 7 VA AL R AR Y2173 54k
S5 P 40 A B B MMLe AR L, 78 30°C4E#r 2-3 K. Bhik£F MLe “FAR LA KKk B /K
HALI & AT, RIZ 3] MM FT MMLe SEAR o BEWS7F MWMLe A4 KAB = A BELE MM ~FAR
KRR IEA Leu2 WHR. SAJG 30°C TR Leu2 BMR I H B VA F M 2V K MMLe o, LA
250rpm/min P37 2 Ko I B CCBA MY, PR IBUIR BT, 38 i AT e il 25 5 7 B8 TP R, B S
Hewlett-Packard6890GC HEAT 4347 o

[0886]  GC 43 #7 W./s 71 pDMW325 FE ALK A7 AE EPA, (HAESE AR Y2173 WR P ANMEAE . BAk
Hhi, 75 48 M IEFE K H A pDMW325 [ Y2173 [ Leu2 # AL AT, K 2 B R A by B T o i)
3% LN EPA. P BEAR (R 21 51 46 5, EERRAE “Y2189” FI“Y21907) 20l A7
SR TUIZ) 4. 8% Fll 3. 4% ¥ G HE o

[o887]  ill&& 7 b MR FIKZ) 9% [¥) EPA (KB FE Y2201 11 Y2203

[o888]  FHAA4 %14 pZKSL5598 (& 16D, SEQ ID NO :152) ¥ & PUFhik &R (4% A9
JERREE . A8 U FNEEFI IR A b5 RALAIEG ) MRS BIHE ICRERE Y2189 BAKIY Lyss S5
(GenBank FREU 5 M34929) {7 5, M 5% EPA (47, Jiki pZKSL5598 &4 LA B4 -
[0889] % 35

[0890]  Jiiki pZKSL5598 (SEQ ID NO :152) i) B

[0891]
SEQ ID NO:152 [ BORHR A HE D o0 1) it B
P RE A7 s
BHR
[0892]
Ascl/BsiWI BR [GE B Lys JEA (GenBank RH(US M34929) f¥] 794bp5’
(10409-9573) HB >
SphI/Pacl HEEGEE B} Lys5 JE[H (GenBank 3RELS5 M34929) f¥) 687bp3’
(13804-13117) HB >
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BsiWI/Swal NT::1.D5S::Lipl, fu % :
(7150-9573) @ NT :YAT1 JH3)F (SEQ ID NO :180)

@ 1. ASS PO Ab RIBFIRERS (SEQ ID NO :
10) , SR TEREHE4: 7 (WO 2002,/081668)

® Lipl AP [CEERE Lipl ZEA (GenBank 3RH 5 250020)

[ Lipl Z1kF/341

Sall/BsiWI GPAT::MAA5::Pex20, B2 .
(4537-7150) @ GPAT :GPAT B3+ (SEQ ID NO:179)

@ VAAS =LA AS HWFIEEREA (SEQ 1D NO -
6) (GenBank 3KH{ 5 AF067654)
@ Pex20 BRI RE Pex20 3E[H (GenBank 3EL 5

AF054613) [ Pex20 #1154
Swal/Pmel FBATNm: : TgD9e: : OCT, £ :

(2381-348) @ FBATNm :FBATNm J3 31T (SEQ ID NO :178)

® I[gD9e :HH LA A9 LEMREFEEDE (SEQ ID NO -
51) , KUE T EREGHE G i

® OCT :HBGEELE OCT JEH (GenBank 3RH( S X69988)

] OCT Z¢1k 7 )73
Clal/Pacl GPD: :D8SF: : Pex16, £, % :
(1-13804) @® GPD :GPD JEZhT (SEQ ID NO :173)

® DSSF B FALRT A8 AMAIEEREA (SEQ ID NO .
61), KT AR H (GenBank 3RHL S AF139720)
@ Pex16 HRECHEEE Pex16 A (GenBank 31EL 5 U75433)

i Pex16 X 1FF 74
Salll/Pmel HR G RE Leu2 5 (GenBank ZKEL 5 AF260230)
(4537-2417)

[0893] | Ascl/Sphl 4k Jik: pZKSL5598, 4R Ji F TARYE — M I VB AL IR P Y2189 44k
S » 40 AR AR B MMLy s AR L, 78 30°CHEFRF 2-3 Ko Phik4r MLys A A Ktk B &k
HAL I &AN T, R 263 MM AT MMLys AR o BEBSLE MMLys “PAR A2 KAH & AR BELE MM -
PR BRI TEIE R Lys BIFE. SRJ5 30°C TR Lys BRIPRIF B R P F2 A1 B9 & MMLy 1, B
250rpm/min P 2 Ko TEIL B O L, SRIUIR T, 18 o WA #8614 T 107 R P IR B i
Hewlett—-Packard6890GC HE4T 4347 o

[0894]  GC 43 #T .78 pZKSL5598 H ALK 1) EPA ZE =34 hn . £F 96 M IEFE 1 HA pZKSL5598
(1 Y2189 1] Lys— FAbthrh, K2 EBHE L 5 DG 4-8% % EPA. PR TEAR (Rl 34 5
ATT 5, FEILAT AL A “Y22017 FT“Y22037) 43 B A= by B IR JRIZ 9% AT 8. 7% ) EPA,
[0895]  Sjifs] 18

[0896]  w-3AQ FE{HEE /A8 LABABHEE i & 7 A g P FCEERE P AE 774 1. 3% i EPA
(R PRIIR L116

[0897]  ANSEHEGIHEIA T A U5 T AR HE QI LE ATCC#20362 I RIFR L116 [1FI %, iZ B PR RE
g = BRI 1 3% I EPA (I 5) o B R THEML, RIE 0 -3 A9 JEMWEE /A8 X
VFIEE IR AR S IXAE, T BRRR L116 (1958 B B0 (1 70 M 38 BH B 26 195 EPA (3 &7 GLA

PASE DR

[0898]  BEHE L116 [T & 5 M E B bR 198 (4E 7= ALA) « FFK L103 ( AE =38 hnfr ALA) Fil
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PR L1156 (4720 4% ETA) o Ak, TRFR L116 7526 AR R Us Tk U T B 48 1R8I
MIjRE Ab/ A6 FHIFIEE (GenBank FRHL 5 BC068224) , 7EMRAE A A A (BLHEHAM)
© =387, YONIELIARIEE © -3 A9 EMEE /A8 RIAFERA T LA S A= 5
WAL EPA, JL S BER TRESS 30 T AR b 8 3 R IS @2 AL

[0899] 4% Lox P::Ura3/HPT::LoxP ¥&& fa s KR Tl ML £ H) Cre—SU & il JFk;
[0900] AT LA DL A 15 RAAIEE 5 N AR HE FCREBF b 16 SR B A T nT 8 311 i
PFRCAE M EA RS (B Cre/Lox) o fil 52, BHEIER (HD HRBREIES A 15 R FIEE [SEQ
ID NO :39]) FLlERI5IEFbric (W0 Ural R & R IR M [HPT]) AHAR, 7E3E A 1A
A EREFR I T Lox P AL AN FEFEALIRI AL AL RIERE 5 , 1l 5 N3y B e IR i
M (SU) FEERIFN Cre 541 Mg 25 (R &2 ks, 1k B id (B Ura3 R il ) A6
YIBR . TE¥ER Urad FIEIE R PUIEEBERRIC G, 1H R Cre Uk, HI b W] DRI 4 5 B B R
T 55—k,

[0901] B HL4AM, Bkl pY72 (&l 17A, SEQ ID NO :390) 2408 — N8 UL B BRBRA A 15
FULFIBEAN Ura3/HPT EFEARIC RS MR, Ura3/HPT EFEARIC MU 3 T LoxP A7 i, FA %

& pY72 A LT ) -
[0902] % 36
[0903]  J5iki pY72(SEQ ID NO :390) ¥R
[0904]
SEQ ID NO :390 | Bk A 2 8 s 23 i 56 B
P RE o7 2500
MR
6763-7643 HREGRERE Lipl 2514 (GenBank RH(S 250020) f¥) 881bp5”
HB 4
9422-10184 HR G EF Lipl 25 (GenBank $REUS 750020) [ 763bp3’
HB
Swal/Sbfl FBAIN: :FmD15 :Lip2, % :
(16-2522) @® FBAIN :FBAIN 33T (SEQ ID NO :177)
® FuD15 R ERHRA A 15 ZUFNEESEEA (SEQ 1D NO -
39)
® Lip2 >k HEBIGEARE Lip2 KL (GenBank REUS
AJO12632) [ Lip2 &b+ 5%
2531-2564 LoxP J&%1 (SEQ ID NO :407)
2566-4184 HE G2 B Uras 8 (GenBank 3REUS AJ306421)
[0905]
4198-5861 TEF: :HPT: : XPR, 6% :
® TEF :TEF JEZ)F (GenBank 3KE(S AF054508)
@ HPT : K HT B & R IR L B B gm s X, T T W &5
251 (Kaster, K. R. , et al., Nucleic Acids Res. 11 :
6895-6911(1983))
@ XPR :HF[GEEEE Xpr £ A (GenBank 3RH( 5 M17741)
) 37 X2y 100bp
5862-5895 LoxP J£41 (SEQ ID NO :407)

[0906] 2R /Bl#h, Y Bk pYSO( & 17B, SEQ ID NO :391) i £ 40 & P A 2 DL i 5 2k Bk
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A 15 A FIREAT Urad3/HPT S FEFR 10 G MK, Ura3/HPT AR F T Lox P
7 5. % 514 436 A1 437 (SEQ 1DNOs :408 F1 409), F PCR ¥ 1 £ & =k [ 8878bp Jii
Fi pY34 (W02005/047480) ff) GPD: :Fml::XPR2 [ Pac 1/Fse 1 A Bt. 1BilAEWN @4 5ok
(Clontech Laboratories, Inc. ,Mountain View,CA) 4 Pac 1/Fsel FyE 7% Pac 1/Fse
T VAL A pY T2 H, H AL 31 XL-2 B2 254t e (BRL, Bethesda,MD) H'o 7F Pac I/Fse I
AL 0 T P A A BT S E 1) 10 AN PR PR A AR R, AN 3 5 4 5 e B IERA I . IE

IFCE 2 — 4 0 “pY80 7. AL, FUIEAK Y80 AT L R 17 -

[0907] % 37
[0908]  J5iki pY80 (SEQ ID NO :391) [ 8
[0909]
SEQ ID NO:391 |} BeAifix & 245 R A 23 1) Ut BH
YIRS RE A7 500
A
Pacl/Fsel GPD: :FuD15: XPR, £ % :
(4-2375) ® GPD :GPD JHZ)F (SEQ 1D NO :173)
® FnD15 S ERBEA A 15 RMRIEEFER (SEQ 1D NO -
39)
@ XPR :HGEEE) Xpr FE[H (GenBank FRH(5 M17741)
F) 37 X {125 100bp
[0910]
Fsel/Sbfl FBAIN: :FmD15:Lip2 :40%f pY72 fFHR ( E3C)
2385-4891
4900-4933 LoxP J#%1 (SEQ ID NO :407)
4935-6533 HE ECRE R} Urad B35 (GenBank 3REUS AJ306421)
6567-8230 TEF: :HPT: : XPR - QiX} pY72 Bk ( E30)
8231-8264 LoxP J¥%1 (SEQ ID NO :407)
8271-9079 HREGIERE Lipl 25 (GenBank KH( S Z50020) I 809bp5’
HB
11791-12553 HREGEERE Lipl ZEA (GenBank 3RHUS Z50020) HJ 763bp3’
#4y (GenBank FKEX 5 750020)

[0911]  #4%4K& pY79 (|8 17C, SEQ ID NO :392) 2 HEASBEIEEIR BT (SU) FEE (B AHAS)

TEF: :Cre BLAREIE A SR . R A, Fy K pY79 &7 LU L) -

[0912] % 38

[0913]  J§Uki pY79 (SEQ ID NO :392) ¥ AH

[0914]

SEQ ID NO :392
P RE A7 A0
AR

Fr BOMR 5 25 DA B 2 1 1 B

4329-7315

A5 WAITL SRAZIKI AR HI EC I £ AHAS JETA] (SEQ 1D

NO :292)
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7362-1 TEF: :Cre: :XPR, 15 :

@ TEF :TEF J3%) T (GenBank 3H{ S AF054508)

® Cre : EAFFER A M AT BB 14 P1Cre KA
(GenBank 3KEX 5 X03453)

@ XPR :HR R EE Xpr £ (GenBank R 5 M17741)
[ 37 X K24 100bp

[0915] |44/ ALA (1B HE 198

[0916]  FH AscI/Sphl W4k Bk pY72(SEQ 1D NO :390), 4R Ji5 FH T M3 45 b vk I 58 4 7 v
B AY Y A T A T HB EG I BE ATCCH20362, %% 46 JiT, 1 40 i 5 Al 21 YPD+ 3] 8 3= (250 1 g/
mb) P bo 2 KRG, Bk 20 > F A1k, R 26 2055 % YPD+ W %% & (250 1 g/mL) ~F# |,
30°C T B A, T8 I 0 e A 4 Y, 2 ERUNR BT, 8 e R AT e ) A5 R DT R R R, B S
Hewlett—-Packard6890GC HEAT 4347 »

[0917]  GC 73 #T 27i pY 72 FALAR P AEAE ALA, {H 2 B A BYHR [ REAT FUR AR T ANFPAE .
FER s B A2 by IR R L 27 % ) ALA, I+ BRI 80 % KR AL 2 .

[0918]  J@id M pY79 (SEQ ID NO :392, A iamElR (SU) PitEaric) H1k ATCC#20362/pYT72
KA AR, PIBR pY72 T LoxP A7 &1 Ura3/HPT #5id, 7E MM+SU (150 1 g/mL) V4R b 1EFE
AR 3 Ko H4 SU BT (SUS) HE 4k A4 358 R 48 2581 19 MM+SU (150 1 g/mL) PR F 1R, 4R
Ja S HIER R YPD+ Bi& R (250w g/mL) Ak B T elE (B 15 5lE ) #ONHdE R
& (Hyg®) , Rk Wl Cre EARERIIVINE T HPT HLrERLA

[0919] {40 HUfE 30°C T ILERERIAAF T LE YPD AR KA, LMEM 6 511 14 5 Hyg’ 5t
BT BR BURE pY79. K E5FR4 (0. ImL) AR 1mLYPD o, HI T+l & SR ARV, B vmn W R
& 20,000 5o AR5 B A B U EIAR 28T I YPD PR b, 30°C MR B IR . B P &2 il
BRE MM+SU (150 1 g/mL) ~Fif b BT a2 SUSBURI (SUS) , LR BT eSS bR T
pY79. # 6-1 T rifEH T EH AL,

[0920]  EL{&HL, H b SCHf@ R 7775, A Ascl/Sphl JHAL TR pY80 (SEQ 1DNO :391) , 4R J5 H
T4k 6-1 S FE. 7E YPD+#IEE 2 (250 1 g/mL) VAR L iE$e ), XS BidiAT GC 2 #r, A
JRCRL pY79 (SEQ 1D NO :392) %4k, % SUMI Hyg * sl , W R JURL pY79, %52 1 S HIkE. 1%
PRRER HE 7 3 /45 DU Fm A 15, 3F H LA 346y ALA IR AL 2 96. 1%,

[0921] 4% M8 TR pY80, BEJG H pY79 4k 1 Sk, X SEU™ A T Btk 198, H
HA 5 M UIE FmA 15 fH2, TR (RILA) AE, FEZERTE A 16 ZHHEH
AHXTT 1 S BkE CHA 3 D5 Fm A 15) WA B2 it .

[0922] il &A™ B Ny ALA [P B BK 1103

[0923]  JFUAi pY86 (& 17D, SEQ 1D NO :393) AL — /N5 UL AR 2RI A 12 o FnE Al
Ura3/HPT i #ebric (3G A A, Urad/HPT EHEFR LI E T Lox P A7 xi. 1A pY86 &
HLLUT T

[0924] K 39
[0925] Jik pYS6 (SEQ 1D NO :393) KB
[0926]
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SEQ ID NO :393 Jr BORn ik & LR 23 () i BH

P RE o7 2500

MR

3399-4207 HR G BE Lipl 254 (GenBank 3RELS 750020) f¥) 809bp5’
HB 7

6919-7681 HREGIERE Lipl 3£ (GenBank 3KH S Z50020) H 763bp3’
%54y (GenBank 3RHL 5 750020)

28-61 LoxP /%1 (SEQ ID NO :407)

63-1681 HE G} Urad 1A (GenBank 3REL S AJ306421)

1695-3358 TEF: :HPT: : XPR, £ % :
® TEF :TEF 53 F (GenBank ZEHY S AF054508)
@ HPT : K HT B & IR B MR gm AL X, T 781 &
Z51E (Kaster, K.R., et al., Nucleic Acids Res. 11 :
6895-6911(1983))
@ XPR :ER[CEEEE Xpr 2518 (GenBank 3REX 5 M17741)
F) 37 X F{1Z) 100bp

3359-3392 LoxP J£%1 (SEQ ID NO :407)

PacI/Fsel FBAIN: :FmD12: :Lip2, 7% :

(7690-7) @® FBAIN :FBAIN 55T (SEQ ID NO :177)
® FuD12 : R ERGAL A 12 BEFEEEA (SEQ 1D NO -
27)
® Lip2 >k HEBIGEELE Lip2 K2 (GenBank KA S
AJO12632) [ Lip2 & 1bF 5%

[0027]  RH ESCHTIR K 7732, A AscI/Sphl #H4LBTRL pY86, S8 J5 FH T H4 AL BBk L98. 1E
YPD+ FiEE F (250 1 g/mL) PR BIERE ST, RS IR AT GC 43T, FHJFORE pY79 (SEQ 1D NO -
392) #:Ak, %5 SUHI Hyg STul, % B BkK 1030 Z B AR ST 5 ML DK FmA 15,1 A4
PE UL Fm A 12, IF HJ2 Ura3—. AHX THFE L98, Bikk L103 P 18:1 i ( H IR & 2
e ) M 42% /D B2 10%, BEAR L103 P 18:2 (& ( HEARFRI T 20k ) M 2% 334
10% , WIPE L103 A ALA [ (7R IR E 2 b ) M 22% 33 47% .
[0028] il &A™ B IR B2 4 % [ EPA [ BRI#E L115

[0029]  JFiki pY94 ( & 18A, SEQ ID NO :394) 2HL 2 1 NN A8 HMIFIEE 1 MEDL A9
JEMREEAT Urad e HEbRiC B S AR, Urad SEEARIC MR T Lox P A7 A k&4 L

RS
[0930] % 40

[0931]1  JFki pY94 (SEQ 1D NO :394) i EA

[0932]

SEQ ID NO :394
P I¥) RE A7 A0
R

Fr BOWR 5 51 DR R o 1R 3 B
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Pacl/Swal FBAIN: :D8:Pex16, £l % :
(1-2587) @ FBAIN :FBAIN /2% F (SEQ ID NO :177)

©® D8 IO A8 RIAEGEA (SEQ ID NO :
61), SRIF T4 4R Bt (GenBank $KHL S AF139720)

@ Pex16 HR KR Pex16 LK) Pex16 & 1T 7%
(GenBank 3kEX = U75433)

2592-4684 GPAT: :D9E: :Lipl, €% :

@ GPAT :GPAT JE%h T (SEQ 1D NO :179)

® DOE :F R FALE) A9 REMREFEER (SEQ ID NO :51),
® Lipl HFGEERE Lipl ZEPI) Lipl &b+ /741
(GenBank K5 750020)

[0933]

A714-4747 LoxP /5% (SEQ ID NO :407)

4761-6378 HE EC |2 B Ura3 ZE[K (GenBank 3REUS AJ306421)

6380-6413 LoxP /5% (SEQ ID NO :407)

6470-7253 HR BB} Ura3 5K 1 784bps” #1543 (GenBank FiHY
2 AJ306421)

9965-10480 HR G2 B Ura3 ZE 1 516bp3” &4y (GenBank FiEL =
AJ306421)

[0934]  FIARVERSER B 5 1o ki pYO4 HAL BB AR L103 Hh o #5405 , 4 40 B AR 21 M
Wb, didE 3 K. ARG HRIE 20 AN FofE, RIS 2080 MM FAR b, 30°C R AR KIS . B E L
W S 4 i, B EUIR o, 18 T P AT 66 il 2% IR 05 R A B » B i FH Hewlett—Packard6890GC 4T 43
Mo 8 5ok (ULALFRIERIPE L104) B f it A9 (BT A 8 My FIBG )AL 1 47
tt o

[0035] JEIEHH 1w 1(£50.51g/u1)pY79(SEQ ID NO :392) #ALEEFE 104 BRI 40 e,
I R ZH B3 pY94 Al 38 F LoxP 47 2514 Ura3 #Ric, 76 MMU+SU (100 1 g/mL) “FAR b ket
Wk 4 Ko ¥ 12 A4 SUEAL AR E B RIZE 20581 MVFT MMU ~Pa b 2 Ko B ok (B 1A
sUfE ) #& URA & FREFAM (BD Ura®) , LR BT@ i Cre ARG INVIBE T Urald Hiikds
58

[0936]  7EMMU HP M =73 2 — I 4% 1: 10, 000-1:50, 000 [RGB, LAE M —> URA
R AT 5 BURE pY79. BRI (100 1 1/ SEAR ) AR E] YPD AR |, 30°C FIRE 2
Ko M YPD PR HRIE 8 B 7%, K126 E MMU “FARFN MMU+SU ~FAR |, 30°C NILE 24 /Mo JiT
A e H R SU U (SU) , LRI E A IIEER T pY79. Lz —a & L1, e
15 AN DU FmA 151 M5 DU Fm A 12,1 D45 DL A8 LA A48 DL A9 ZE{HRE,
- H A2 Urad—.

[0937] R b3CHEIRR 53, @it H pY94 (SEQ 1D NO :394) FALBAE L111 2257 T AR
L6 BA 5 MU FmA 15,1 N5 DU FmA 12,2 D5 DL A8 LA FIRE. 2 45 DL
A9 SEAHEE, HF HRIEN Urad-) o GC /T B bR L1156 A2 v @ lg i (58388 s, 2
F3C) B2 4% 1P ETA,

[0938] il &A™ (BRI ZY 1. 3% I¥) EPA KB Ak L116

[09039] #k 1 % %F N GenBank 3K HU 5 AF309556 (Hastings et al., PNAS98(25) :
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14304-14309 (2001) ) [1)34 E £ 25 V0L FH A0 AL 0 9 B v 7R XUDDBE A 6 FI A 5 R RIS
M, HAEA () 5 o-6 KM, X o -3 RIS ME A0 (2) AHXT A5 LA A
TP TR A 6 2 R 2 o

[0940]  HHiE AKF GenBank $RHU 5 BC068224 %55 M GenBank KX 5 AF309556 I [F]J54) ,
DX 75T ORF ] 984 fi7 1] 1bp (T) 2k ( FEOCHMRAE ) F1 1171 A71 1bp 202 (‘67542
HA ) CFEEERM VN M) .

[0941]  4RJGHT. T 5 GenBank $RHU'S AF309556 ( 7E I %58 A “Drd6/d5 (V) ”;SEQ ID NO :
370) AHFIMZAR T A (FEILEEE N “Drd6/d5 (M) 7 5SEQ ID NO :373) » HAKHL, HXEH 514
X 475 F1 477 (SEQ ID NOs :410 F1411) UL 478 F1 476 (SEQ ID NOs :412 F1 413) [ Hr5|
M) ATT F1AT8 Hadly “Hh ISl T7 ] M GenBank 3EHU S BCO68224cDNA W & R4 I /4N 5 5 1
Bto 88Ja, 1 475 F1 476, 3 HR WA TS i BAE I, 315 5 3411 Drd6/d5 (M) ORF .
4 ORF ‘& T B il FORL 1250k &8 LU B g3, 728 5 A JBURE “pY91IM™” (] 18B) -

[0942] % 41

[0943]  JFURL pY9IM(SEQ ID NO :395) i

[0944]
SEQ ID NO :395  [F BAERA 2K Aoy 11t B
P B RE A7 s R0
MR
2866-4170 ARS18 J#%1 (GenBank XH{ 5 A17608)
4216-5703 BB ECI2EE Urad JE[A] (GenBank 31H{ 5 AJ306421)
Sall/Bsiwl FBAIN: :DrD6 :Pex20, f7
(5705-8423) @® FBAIN :FBAIN JH3)¥ (SEQ ID NO :177)

® DrD6 :Drd6/d5 (M) FEE (SEQ ID NO :372), SRUE T-BF
ot A5/ A6 EMIFNEG (GenBank ZKHL S BC068224)

@ Pex20 HRGEE R Pex20 LK) Pex20 & 1T 7%
(GenBank kI 5 AF054613)

[0945] XAQuikChange® 11 5 i 7 (Stratagene, H %5 200523) LUK 5]
) 505 F1 506 (SEQ 1D NOs :414 F1 127) , 81 5 sUd5 28 AJFORE pYO IM B 5Ok pY91Ve BR T
FECESCHEATG M 21 V IR IAL Lbp A4, pYILV 5 pYIIM AHIA

[0946]  FHEEEEE 712, 43 7 F UKL pYOIM AT pYOLV DL K AT A X R IR 2% 30 14 B 4k 1) 1 R
L115 BIXTECH4 et o A0 )5, 4 40 M B 2B MM AR b, 4E 7 3 Ko R E IR w7, R 3
F MM PR E, 30°C R AR Rk B AN s B =40 22— BN 4 B A 2] 3mL MM
30°C AR IR A 24 /N o B, AT O AT MM A AR 4G 24 /I, SR JE 75 HOM Fh% 9% 3 K.
R BT A i, 4% B SO R B I GC A eI NR T BR 4 e

[0947] A7 MR (XTHE) \pYOIM FH pYOIV LA BAK L115 (FH+ FmA 15.FmA 12, A8 %
WORIBERT A 9 IEHEHK S IR, RiE 0 -3 A9 IEMHREE / A8 LIBABHETR ) WIS is iR
T RE 42, JRITR%E RN 16:0.16:1.17:1.18:0.18:1 (JHIEE ) . 18:2(LA) \GLA.20: 2 (EDA) .
DGLA. ARA, ALA. STA.20:3 (ETrA) « ETA FH1 EPA ;&P i 11 B2 1) 20 sl 3 7 ok S B i R 1 H 2
eo JEAT T =ANSEII SRR, fEFR A “SEE0 g 5 "I A1 T M08 SEE 1.2 F 3. BhAL, EF XA
H -6 Hl -3 KIiG %, H0E T AR A6 F AL IR E /7 (3R 43) .

[0948]
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[0950] 41 L 3CE AP, Drd6/d5 () fEMEIRHP ECIERE (RITGEAR L115+pY9IM) £ AR HE K
B BRI SE AR T B A6 AT A D AN PE RO D) e, H A 5 RO FIRES 1
R A E 73 He (BRI ETA 54654 EPA) Eb A6 RIEAIEE (B ALA #4624 STA) &, 3 HoX
A6 A5 RMHBESER A RAZH o -3 JRMILLTE. WP RRIE, i Drdé/d5 (V)
(RIBE PR L115+pYOLV) R RIRIHID 4 REAT R A6 50 A5 IHTE, My Drd6/d5 (M) HR= X
w—6 KK A5 iEME. [, Drde/ds (M) 5 Drd6/d5 (V) BA AL, Drdé/d5 (V) 5
IFRIBFFE S PR 22 57 1R Al e B RIS A AN R 0 4E AR/ sSURPARIE (R4
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¥l [Hastings et al., supra] BURH WG R [ HEAIERI 1) #HC.

[0951] & T B 4F My B fi# Drd6/d5 (M) 1 Drd6/d5 (V) (1 K 4 Fr = 7, H LEU & £ %
FBAIN: :Drd6/d5 (M) : :Pex20 F1 FBAIN: :Drd6/d5 (V) : : Pex20 ik & & K 7 1% 3 BE (K BF =
TR, AT S 300 B ST T R pY 102 (M) F1 pY102 (V) o SR Ji B3 48 S50k 4% 8 31 1 A
Q-d12D H, IR AR RS A 12 AR R B AR IR HE ISR RE B bR (W02004/104167) o {F%5%
AARLEAEAE 0. 5mM LA, ALAL ETrA[20:3 (11,14, 17) ] EDA. DGLA 5%, ETA 1 4%F N 7E MM T4k
K 1R MR . 518 TR 44,

[0952] % 44

[0953]  Drd6/d5 (M) il Drd6/d5 (V) 7E56ALIIHE FCIERERIRE Q-d12D MR EEAL H 7 L
[0954]

Fik | B3 A0(%)
A6 | A6 | A8 | A8 | A5 | AS

(©-6) | (0-3) | (©-6) | (-3) | (©-6) | (@-3)

pY1i2z(M) | LA | 17 | - | - | - | - | -
pY102(vV) | LA | 4 | - | - | - | - | -
pY102(M) | ALA | - | 24 | —- | - | — | -
pY102(V) | ALA| - | 6 | —~ | — | - | -
pY102(M) |EDA | 17 | - | 0 | — | — | -
pY102(V) |EDA| O | —- | 0 | — | — | -
pY102(M) | ETrA| - | 30 | —~ | 13 | — | -
pY102(V) |ETrA| - | 9 | —- | 0 | - | -
pY102(M) |DGLA| - | - | - | - | 12 | -
pY102(V) IDGLA| -~ | - | - | — | 0 | -
pY102(M) | ETA | - | —- | — | - | - | 34
pYL2(V) | ETA| -~ | —- | — | - | = | o

[0955]  &5IRKHH, B Drde/ds M) =Ml (5 AFFH Drd6/ds (V) EAEE HLL ) B
A (D XA IR ) S m AT e 5 (2) 5 o -6 IRITERAH L, X « -3 G’
(o B e ME [ {H Drd6/d5 (V) X @ -3 50 w6 &M A5 WM 1 s HIH PR A8 21l
I 2 o

[0956]  Q-d12D ¥ b Ak 5 L115 # AL Ak [ (R IR 6 40 & 2 LU IR 22 AR 1T RE 2 KA A k)
s R, T3 4R0E Drde/d5 V5 T Bk —CoA JE4, 7T UL T HE I BE BF 18 3= 1 5 I 1R
AEFBRN K G S ECE AR A R S — AR OB I 8¢ 45 L2 Drd6/d5 (M)
ETrA[20:3 (11,14, 17) ] ¥4k 2k ETA, B2 A8 EDA[20:2 (11, 14) 1 #4k K DGLA ; BI85 (114X
X o-3 JRMEA A8 FMAEEME,

[09057] R A&, % Drd6/d5 (M) 23V AT HLAT B FRE Tk BEA% 75 fft g HE [G 8% B b 3218 I 4 it
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T2 TR RO A5

[0958]  Sijifs] 19

[0950] Lyt fu A FE PRI 4 DNA T cDNA )il £

[0060] S afi ik T L (ATCCH#16266) [rIE K12 DNA FIT cDNA [#1Hil 4 . iXfdi75
REAS 7 Jill 2 B S0 204212223 FH 24 [R5 43 25 &7 (L 4k 0 85 LPAAT2 . DGAT1.DGAT2,GPAT
F1ELO3,

[0961] il % /=y (Lt A 2L K] 24 DNA

[0962]  {# | QiaPrep Spin ff i il % W & (Qiagen, H &5 627106) , M =1 1L 4 7
(ATCC#16266) 73 B9 25K 20 DNA. | F7E YPD Il (2% 4H i FH B BEER EA, 3 % 4 1R ik
MR, 2% R 2% B A BTG ) EAR KN, BT 1. 2ol IFI & P1. &
BT RE T 24 2. omL BRAEME RE H, B E2EE 0. 6mL IR (0. 5mum HAT ) o
1F Biospec (Bartlesville, OK) $ERMEFENL I, 7F HOMOGENTZE 1% &, S 28 4 Y 2min. RJ5
1F Eppendorf & .o AE 14, 000rpm /0 iRE 2min. ¥ LiEW (0. 75mL) #B 2 34>
L. 5mL A B iR E . R NRE TP I SRR AR S i P2, IS RARR G HE 3
WJa > 5 0. 35mL ZZ i N3 NN EEANRAT . i R AR 5 UG BRI SN B . {E
Eppendorf i & B LALHAE 14, 000rpm BLVREY) dmin. KGR FiEWREE B U5 T
PR & B0 A . ARG XA FREAT LU R 2258 B0 (14, 000rpmimin) , FH 224 PE V%%
— K, B0 (14, 000rpmimin) , 4R J5 5 J5 250 (14, 000rpmlmin) o FFZEV& EB (G0 1) A
KD, #E Imin. SRJF LR 14, 000rpm B0 Imin, P2 K4 DNA,

[0963] il £ fay Ll A ffuE cDNA

[0964] MR % i 3% /5 (K 7 %, ff /] BD-Clontech Creator Smart® cDNA 3 JE ik 7 &
(Mississauga, ON, Canada) , 4% T i L #% fl1 8% cDNA.

[0965]  FLAAKM, 7E 23°C, K iy 1L 4 01 25 B Ak ATCCH#16266 75 60mL YPD 3595 55 (2% 4
PRSI 3% 40 B KR, 2 %6 i 256k ) ha% 9% 3 K. 18I 7E Beckman GH3. 8 % ¥-rf
3750rpm 250 10min, YLIE 40 M, 3 o H B V% T 6X0. 6mL Trizole X7 (Invitrogen) . ¥
TP B B4 e A A 21 6 A 2mL 82 e iE K E b, AN UE ST 0. 6mL0. Smm B I BR.
Biospec (Bartlesville, OK) fEkdi L I, 7F HOMOGENIZE ¥ ‘& , 5) ¢ 40 M 2min. %5 B [6) 55
SR, VIIERR T BBRER E 4 ASEH L. omL SEE O, MRS I 0. 2mL
U5/ IR (24: 1) . HFRESRE Inin, 58 3min. SRJGLE 4°C, £E 14, 000rpm &5 Lrisk
& 1omin. ¥ FEEBEE ANHRE . BrAEE 0.5nL) MASNMAE D EEREFIRK
& 15min, SR G {E 14, 000rpm.4°C .0 10min. % 1mL75% £ E# ( H1 7 RNA B 7K 4% )
PRFRDTUE, FREA P T AR5, 1 5 RNA FF 5L BEDHTAE T 500 1 1K, A 1:50 A6 %E 1] RNA
FE &, 75 A260nm JJ 7 RNA [ . 75230t 3. 14mg RNA,

[0966]  MRAE Hili& 7y ) 77 %5, H Qiagen Rneasy & RNA Midi 51 &1 — 2 44K 1% & RNA
FEdt o AN, H4 50 RNA FF S MRS 22 2oL, I 5547 80 1 1 B — S L L/ 5. 6mL100 % L FEHY
8mL ZZ MY RLT AHVR & o HEHE L4 i 4 1, 243 ARNeasy midid #£. #AJ5, 7E 4500Xg &L
FE Bmine A T PEEAE, 24X 2ml 2PV RPE, 7E 4500Xg &0oAF 2min, BEERFPE 1 IX,
BIANE, BB D AE K Smine U1 FWEME RNA [ BN R R H 250 1 1 6 RNA B K, 2545
Imin, 7F 4500Xg 25> 3min.

-~
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[0967]  $% & Pharmacia FIAGHIGE T, AN b 1T FRTASE RNAE it 43 B 58 A (+) RNA i 11 5 22, A%
H 2 A5 —dT- S 4E AT S A ImL &R, YEEAT 2 IR ¥R BT — 23R RNA #
AR E omL SRR, JEIEFT A 10mM Tris/HCL, pH8. 0, ImM EDTA. 1E 65°C in#vEE i Smin,
RJGE T UK o IIAFES G2 (0. 4ml) , AR JGAEE ) IERL T, ¥ e e 8 3 2 5L —dT- &1
Yegihk . 16 350Xg B0 2min, %A 0. 25mL 5 b 2 BE S 2 IR, FHRGEV JG 1E 350Xg
B0 2mine FEAH[E B ORI, B ER G2 i e AT 3 k. 1@ I 0. 25mL Fii#h
65°C [RIPEIZE MR VRV AE 4 IR, VeGSR (A) +RNA, B 5 AT AH R 8 O R . B s alifh,
. 5 RIAIER (A) +RNA R R 30. 4ng/ 1 1,

[0968] i H{ BD-Clontech #ii [1¥) LD-PCR JiEF10. 1 1 g Z& A (+) RNA F i, il £ cDNA. 31 R
RH, S5 1 8% cDNA SR 5,8 31 1 28 (A)+RNA #£5h 55 1 v 1SMART IV EMZ 1 (SEQ 1D
NO :293) #1111 1CDSIII/3’PCR 514 (SEQ ID NO :294) FHIR4 . 7F 72°CIMNPVEEY) 2min, 78
K EAH 2min, AR I TR 20 155 1 BESEME, 1 v 120mMDTT, 1 v 110mM dNTP
WREMH 1ul Powerscript WikxM. 7F 42°CIEBIREY 1 /DI, SRJGAEUK B4,
[0969] K53 1 BE cDNA A BG4 FHAE PCR I N IAAAR » BE HLAAHL, R NIREGWE&H Nk
W 20 1 45 1 BE cDNA JRS4,2 0 15° -PCR 5|4 (SEQ ID NO :295),2u1 1 CDSIII/3” -PCR
514 (SEQ ID NO:294),80 1 1 7K, 101 110X Advantage2PCR 4 ¥, 2 u 150X dNTP V& &
Y)F 21 150X Advantage2 A BHR G . FHIEIMUEATBE N :95°C 20sec, R )G 21
GenAmp9600 1% 2% L1 14 4~ 95°C 5sec M 68°C 6min WIfEF . 18 ik B IR B¢ s Ha ik FHYR AL &
BEYLth, iE & PCR W) o

[0970] #7511 iR PCR 74 (cDNA) 5 3u 1201 g/ v 1 BAEF K ( 5ikm& i)
VR A 1E 45 CIRBIREY) 20min, RGN 750 1 7K, B 150 w1 2Ky « &5 : SRR
G (25:24:1) $RHUREY. M 1500 1 &5« = 3lE (25: 1) M P4RIUKAE. R)E, %
KAHS 1510 I3V BEEREN, 2 1 120 0 g/ 1 1 BEJRFT 400 1 1100% SEEAHR Ao 7 RIFE B AL
TE VAT 14000rpm B OVESY) 20min. FH 150 1 180% LWEPEIEGUTIE — IR, 1545 S T4,
WT 7901 K.

[0971] B Ji5 A STil ¥ 4L ¥ % 1) cDNA (K5 7911 ¢DNA 5 10w 110X SFil 2% #f ¥,
10w 1 SFil F§FI 1w 1100X BSA AHVEA, 76 50 CHLBIRG W 2 /DI ) o AN FIZRE 4ok}
(2u11%) . RJEeeiE G R K77 %, /£ 5100 & — 124 Chroma Spin—-400 # F 43
ENREY) . W IR AR UK, 2 M MAEICER 4 73« &85 cDNA [RHT 3 N4, It
H CEEUTHE cDNAL BEUTIENRT DNA EHA T 7w 1 K, EREA5 & - 42451 pDNR-LIB,
[0972]  SCEEINT

[0973] HIEH=YH T AL KGHF 3 XL-1Blue HZF LK Z &40 (Stratagene) » 15
PG L 2x 10 & . {8 A MI3 1E W 514 (SEQ TDNO :296) , il it Agencourt Bioscience
Corporation (Beverly, MA) , 34T cDNA SCZEHIIN .

[0974]  SEjfs) 20

[0975] LI HEHUES LPAAT2 8154 1 PUFAs 5 43 b

[0976] A Si 451 4 b 28 b Ak i 3 3Rk = WL 4 7 EF LPAAT2 (SEQ  IDNOs :82 F1 83) [fyfi#
NRHE FCEE BEB AR Y2067U ( SR 4) HH EPA A6 s AR RN YO W 2Rl A 3%
KT LPAAT2, W2t T AL LUl A6 RUUFIEE / A 6 SEHEF IR A9 ZE(HEE /
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A8 EVUFI IR AE A EPA BAE T B FCIRERETE F- BAR (WTRIPR Y2088.Y2089,Y2090,Y2095,
Y2096, Y2102, Y2201 F1 / 8% Y2203) BEWEIEH] EPA 440G e MR ST HG o

[0077]  f% & W1 F J7 vk v BE s U B fE A LPAAT20RF, i it PCR, A 5| 4 MLPAT-F FiI
MLPAT-R(SEQ ID NOs :297 11 298) §™ 14k [ iy L4 #0145 1) cDNA ( SEJif5] 19) (1) LPAAT20RF.
SNIRAY S 1w 1eDNAVERERNS |44 11 1,221 1 ZKF1 251 1 ExTaq FUVE A 2X Tag PCR
WV (TaKaRa Bio Inc., Otsu, Shiga,520-2193, Japan) . #8401 HVEHATY ¥ . RAIAE
94°CAZME 150sec, 2R G A& 30 MEFR Y 94°C FAE M 30sec 55°C FiB K 30sec Fl 72°C |4k
i 90secs T2°CHITHBAIEMIEER 10 7380, AR JSTE 4 CE IRV . M PCR RV 3RAT T 4
950bp DNA JyBt. 45 HI3E R 75 %2, FH Qiagen (Valencia, CA)PCR 4lifk ik 5 &%) HEAT
aifk.. F Neol FNotI JHAL4EALI¥S PCR /4, wilE 2 Nco I-NotI VI pZUFL17 #fk (SEQ
ID NO :143 ;& 11D) ", AR T B =& S0 i g N5 HE [CE% BF FBAIN J& 31
PEX20-3" Z k7 IX 45T, MELEARNRHR [CEE R Rk o 8 I il £ DNA 1 FR il 23 BT IE
SEAEA I AR AL AR, 193 21 I BUR f 44 A “pMLPAT-17” (SEQ ID NO :153) o

[0978] &y T ¥ wr i Bk fU A LPAAT2 &5 I fi g HE IS M BF 16 55 L 4L, 8257 1 s kr
pMLPAT-Int. FH 5|49 LPAT-Re—5—1 FIl LPAT-Re—5-2 (SEQ IDNOs :299 F11300) ¥ 3% 1129bp DNA
J7 B YLPAT-5" (SEQ 1D NO :301) , %7 Bt & A fift I BB [G ¥ £ LPAAT1 (SEQ ID NO :84) [¥] AUG
I EAR R AR HR I RS R 4 1103bp Fr B ONIRAWIEH Lo | AR ER ICEE AL R 21
DNAEEFAPG 1) L 1,220 1 ZKA125 1 1 ExTaq FilJE 4 2X Taq PCREVR (TaKaRa) . # I
SCHFATY HG . A PCR [N ERAF T4 1130bp DNA v Bro HR4E Hil3& w77 %8, H Qiagen [¥] PCR
i RF X AT 4tk . F Sall Fi Clal yEALZi L) PCR =4, 7 [ 2] Sall-Clal )|
] pBluescript SK (=) #f&H, 153 ik “pYLPAT-5"",

[0079] 4R J& FH 514 LPAT-Re-3-1 F11 LPAT-Re-3-2(SEQ ID NOs :302 F1 303) #1# 938bp
7B YLPAT-3" (SEQ ID NO :304) , 1% v B¢ & A fift IR HE LG % BF LPAATL [ 48 1B %05+ J5 5%
A9 [ i g BB G 1% BF 55 R 4H 903bp fi Bt FH Clal #1 Xhol 3 4k 44k (1 PCR 7= 47, v % 3|
Clal-Xhol VALK pYLPAT-5" Hr o I8 ik o 8 i) % 70 B UE S5 1E 0 1R A AL, 453 30 1K BORL i 44 4
“pYLPAT-5" -3,

[0980] 4R J5 1 Clal FI NotI ¥4k pMLPAT-17 (SEQ ID NO :153), M3 ¥& 3% w10 77 £,
QiagenQiaexTT ¥ 44k & 7 & 70 & & 8 8 N5 HE [C B2 B Ura3 ZE A 194 3. 5kb i B i
JIGHE [ % B FBAIN J&H 2l 5 Filisr L f 85 LPAAT2 JE 1Kl K iZ v BE s [ 3] Clal-NotT W4k
[#) pYLPAT-5" =3 v, 18 ik 7l &2 il & 0 PR 2 B 0 S5 IE R I B A A o 493 3110 BORE a4 R
“DMLPAT-Int” (SEQ ID NO :154) .

[0981] 1 1l 4% “ X R ” 244K pZUF-MOD-1 (SEQ ID NO :155) » & %%, H 5|4 pzuf-mod1l il
pzuf-mod2 (SEQ 1D NOs :305 1 306) ¥ 14 252bp“IH 75 ”DNA Bt F Qiagen QiaQuick PCR
A AN S AL S R B A ARV S, H NeoT F NotI JH 4k, 285 #F H QiaQuick PCR
SR G AT AiAk o B 1% BOE R 3R I AL I Neo T—/No t T- B EI ) pZUF17 24k (SEQ
1D NO :143 ;& 11D) , HH A3 BIFEBIR G W H T HAL KB Top10 408 (Invitrogen)
fif ] Qiagen QiaPrepSpin & il s 7M&, M 4 D3RI R P& 44k BTk DNA. H Neol H
NotT JHALZAL I BURE , IIESEZ) 250bp Jr BRIAFAE . 15 BB BURIFRAE “pZUF-MOD-1” (SEQ 1D
NO : 155 ;& 18C) »
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[0982] MR —ME A7V, 43 W JBokE pMLPAT—17 . ik pZUF-MOD—1 ( %fH& ) 1 Spel/Xbal i
AR KL pMLPAT-Int % A i B DG BE B AR Y206 7U (R B SERtA) 4, 427 5 SR BT 14 %
[£) EPA) o AFSEALARLETIN T S FEBR 1K) A i MM A K 2 R, ARG AE HoM P AE K 4 R, FE T
GC o3 Cn—fRIFVEP TR ), £ R R ARt T A& pZUF-MOD-1 AL AR (A&
pMLPAT-17 (AR, FIPRAS BA 3G BIZE R 20 1) pMLPAT-Int EACIRRIIRIT IR 1 . T
iR % ek 18:0.18: 1 ( JHEE ) < 18:2(LA)  GLA. DGLA. ARA. ETA FI1 EPA ;45 Ff JIg Il % () £H it
T h B RDIR Y E 3t

[0983] 3£ 45

[0984]  Z23d T RRA IR & 6 15 & L A 70 2% LPAAT2 (1B G BE B bR Y2067U o (R B4 %,
[0985]

% I8 B B
EE 18:0 | 18:1 | 18:2 | GLA [DGLA| ARA | ETA | EPA

Y2067U + pZUF-MOD-1 #1 1.1 4.7 | 10.9 | 194 6.3 0.9 3.9 13.8

Y2067U + pZUF-MOD-1 #2 09 | 44 | 95 | 193 6.6 0.9 4.0 14.1

Y2067U + pMLPAT-17 #1 10 | 44 | 98 | 186 | 5.9 0.8 3.4 15.5

Y2067U + pMLPAT-17 #2 0.7 | 3.5 | 84 | 16.7 6.2 1.0 2.9 16.0

Y2067U + pMLPAT-Int #1 19 | 49 (139 ] 21.1 4.8 1.1 2.7 16.6

Y2067U + pMLPAT-Int #2 1.7 | 42 |12.1 | 21.3 5.2 1.2 2.9 17.3

[0986] 1 b SCATUEAH Y, A pMLPAT-17 ik iy L 4t f 8 LPAAT2, A X HE” 1R FK 7 (1) EPA
T WA 14% N3] 15, 5-16% . 4] pMLPAT-Int ¥/ 1L 4 U85 LPAAT2 -4 3K K40
HHINF, EPA AN N E] 16. 6-17. 3% o WIS R IRFNRHE FCR# BE LPAAT1 (SEQ 1D NOs :84 1 85)
F1/ B LPAAT2 (SEQ 1D NOs :87 F1 88) MM U1 B K Y206 7U+pMLPAT-Int A4, 7] LATHE
— BRI
[0987]  sEjifs] 21
[0988] Ll fu Az DGAT1 KIAIE N PUFAs 43t
[0989] A S it 1] 47t i 28 io A Ak 1 H 2R 0K =1L A 8 DGAT1eDNA (SEQID NO :96) [#)f#HEHR
(G RF IR PR Y206 7U (SRR 4) P EPA AR5 AR 52 (R e D4 A SRR A LR K R L
B FEE DGATL, M2 ik THFEAL L A6 VA / A 6 ZEFRERRE A9 ZE(HEE / A8 Lif
FBRIRAT AL EPA [P IRHE IGEEBRE LR (AT RR Y2088, Y2089, Y2090, Y2095, Y2096,
Y2102, Y2201 F1 / 8¢ Y2203) BEWEUERH EPA ZE4)& B R 3G i .
[0990] 17 v vy L Bk Fl 85 DGATIORF. #5%, 4 T 4 Bh 5T % cDNA, ¥ DGATL (155 2 4 %5
MSF P FI M CACA” B, ‘GCA” , ‘PR IR 2 R 2 N 2 IR [ 2 L TR 0 » X3 51
MACAT-F1 FITMACAT-R(SEQ 1D NO :307 F1 308) ™4 f&1 (L # {145 DGAT LORF 1) 5¢ £ 4 15 [X ke 5K
. 5 EARHL, PCR R WIREW S 1u 1l %% 20 u M 5|4 MACAT-F1 FI MACAT-R Y&, L v 1 &5
L1 4% 945 cDNA ([A] |, Szt 19) ,22 1 1 /K F125 0 1 ExTaq VRS 2X Taq PCRYEW (TaKaRa
BiolInc. ,0tsu,Shiga,520-2193, Japan) » W1 FUATH 4 £F 94 CHIZAENE 150sec, Bfif5 30
AN IRYGES AF 94°CAEE 30sec, £F 55°CiB K 30sec, £F 72°C ZE{H 90sec. HFATLE 72°C 10min
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1) B AEANARER, SRS 1E A C L& W o M PCR NV {EEIZ) 1600bp DNA F Bt M3 & 7
()75 %, 18 FH Qiagen ] PCR 4iifk iR &, HEAT 44k

[0991] = Ll 4 985 DGAT1ORF 4fi A Neol— Fl Not I- J AL fK) Bk pZUF17 (SEQ ID NO :143 ;
€] 11D) , {175 ORF %[ 75 FBAIN J& Bl F1 PEX20-3" £ 11T X I 4% 1 R o {H2, i T° DGAT10RF
EA WNHB Neol A7 s, FoBE AT IEAT 2 A3 B FIBEE AL . 5%, A BamHI 1 Neol JHALZY
21 g AL PCR 7). RINVIREY T 20U BF G (Promega) 1 6 1 1 PRI D, S
BUA 60 1, 76 STCHLEIRAY 2 /N T8 Bt JIE B B8 s vl vk 20 B8 24 320bp B, FH4#
QiagenQiaex IT BERZALIRF S BEATAliAk . b, {6 5 b I AH R s R 44, 91 A 2
HiNot T &AXNco T,H BamHI FlNot T JHALZ 20 g 4i4LIr) PCR =4, 40 b4y BSFnaifb 2y
1280bp FrBto efii, Hl Neo T FNot I yH4LZY 31 gpZUFLT, 30 b4iifh, Hile5 2y 7kB v Bt.
[0992]  7E = [ 3EHT, ¥4 TkB Nco 1/NotIpZUF17 J Bt %y 320bp Ncol/BamHI DGAT1
JrB A2y 1280bp BamH 1/NotIDGAT1 fyBOEH:R|— K, AE=HR A IR . EHIREVEH
100ng7kB F Bt UL & 320bp F1 1280bp i BE & 200ng.2 n 1 FEBREZE RN 2U TADNA 45
(Promega) , SR 20 1 1o MR HilI& 1 0 77 58, ¥R W H TR AL R B Top 10 457
YN (Invitrogen) o

[0093]  HELALIKBEAEVER (FL 124y) TS, H TR w4 8o R i B3 F
MFAIESE, 12 A B V& F 8] 5 AN V& 51 75 2 1TORL, HoPRAE “pMDGAT1-17" (] 18D ;SEQ 1D
NO :156) ,

[0994]  HR#E—MTTVZ, 43 i pMDGAT1-17 H1 pZUF-MOD-1 ( _F 3, SEJtif] 20) Ak figt N HB
PG BER AR Y2067U (R B SEHfH 4) o ATFALRLERN N T 2 2R 1 & B MM AR 2 K, 48
JEAE HGM 2B 4 Ko BT 6C Tt (i—MeiiEmh ik ), 76 R 3K 46 hoRH T
PMDGAT1-17 (K5 ALK FI AN & pZUP-MOD-1 [UEEAL ARG B T IR . PR U R %5 72 4 18:0.
18:1 (JER ) 18:2 (LA) « GLAL DGLA ARA ETA il EPA s &5/ i iy R 1) 28 )28 7~ Ay s g o 1R 1)
ERa

[0995] 3% 46

[0996]  Zind TR A it b f5 4R 0K v L 4 P00 DGAT L MR RGBT PR Y2067U H [ i 41 Al
[0997]

% B8 By B
CE 18:0 | 18:1 | 18:2 | GLA [DGLA| ARA | ETA | EPA

Y2067U + pZUF-MOD-1 #1 | 1.31 | 6.92 {12,03} 23.11 | 5.72 | 1.05 | 3.80 |13.20

Y2067U + pZUF-MOD-1 #2 | 1.39 | 6.83 {12.15|21.99 | 5.83 | 1.07 | 3.82 |13.47

Y2067U + pMDGAT1-17#1 | 0.89 | 7.13 {10.87|24.88 | 582 | 1.19 | 3.97 | 14.09

Y2067U + pMDGAT1-17 #2 | 0.86 | 7.20 10.25|22.42 | 6.35 | 1.26 | 4.38 |15.07
[0998]  #1 b 3CAE B F, A JBURE pMDGAT1-17 36 3K i L B f9 2% DGATL, 43 il A % #g”
FEH I EPA T 43 EEAZ) 13. 3% 38 N3N 2 14 % ( “Y2067U+pMDGAT1-17#17) F1#) 15. 1%
( “Y2067U+pMDGATL-17#27) o WK IRAANRHE QP BE DGATL (SEQ ID NOs :94 F195) M
BB BR Y206 7U+pMDGATL-17 Fhig, AT LATU EPA (IRE— L1 b o
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[0999] S 22

[1000] &7l 08 DGAT2 3900 PUFAs 7543 b

[1001] A< Si i 451 4 i 22 Job A T 4L 3 06 1L 4 960 5% DGAT2¢DNA (SEQID NO :108) [ fi it
HIS PG RE B R Y2067U (SEf9) 4) Hh EPA EH)6 s AR B2 3G o D8 an SRR AU L ik iy
LB FU2E DGAT2, M2 ik TREAL LI L A 6 ARG / A 6 SEMEEIR R A9 SE(HREY / A8 2
VRN A1 A2 EPA (IR AR HE FCRRE ARG = BRIPE (WITRTAK Y2088.Y2089.Y2090. Y2095, Y2096 |
Y2102, Y2201 F1 / 8 Y2203) GEWSIUERH EPA AE4)& BCATAR B 134 I .

[1002] 40 ¥ iy (4 fR 8 DGAT20RF 5 [ B FURE pZUFLT e B 58, F2R B &l B i 2
cDNA (32 sizjiifs) 19) 1514 MDGAT-F F11 MDGAT-R1 (SEQ ID NOs :309 A1 310) PCR 4 1% ORF.
A FHAIY 1015bp BB, 44k, B Neo T HINot T 344k, miERI Nco T-Not T )% pZUF17
Rk (SEQ ID NO :143 ;18 11D) 1, 453 3% PRI AR Mg R HE FCI BE FBAIN J5 5J)+ Fl PEX20-3” #¢
1B RIS o 18 I T 25 DNA (1) BR il 23 B 30 55 1 1 I 5% A 4, 15 21 I R d 24 A
“pMDGAT2-17” (SEQ ID NO :157).

[1003]  HR¥FE—R& JriZ:, 73 S pMDGAT2-17 FHl pZUF-MOD-1 ( &3¢, SEjfe) 20) AL g g HE
PO BE B IR Y2067U (R H SEHf9) 4) o A ARTEAN I T 2RI & M TR A 2 K, R 5
76 HOM WA 4 Ko 2T GC ffr Can— iz irid ) , IR TS pMDGAT2-17
[RIEEAL AR A5 pZUF-MOD-1 LA AR BRI il o R IDT IR %S 78 A 18:0.18: 1 (R )
18:2 (LA) « GLA. DGLA\ ARA\ ETA 1 EPA ;&3 Jig [ & T 2H e 7k S I DT R I 1 43 B o

[1004] % 47

[1005] 22 TREAK I 8 B R 1A & Ll A 01 4 DGAT2 IR ERIR¥ BRI PR Y206 7U A 1) iR B 2 il
[1006]

X 1g B B
Btk 18:0 ( 18:1 { 18:2 | GLA |DGLA| ARA | ETA | EPA

Y2067U + pZUF-MOD-1 #1 1.31 { 6.92 [12.03| 23.11 | 5.72 | 1.05 | 3.80 | 13.20

&2067U+pZUF-MOD-1 #2 1.39 { 6.83 |12.15] 21.99 | 5.83 | 1.07 | 3.82 | 13.47

Y2067U + pMDGAT2-17 #1 0.00 | 7.47 (10.77] 25.30 | 5.70 | 1.43 | 3.45 | 15.12

Y2067U + pMDGAT2-17 #2 1.45|7.79 {9.96 | 25.16 | 6.06 | 1.25 | 3.99 | 15.37

[1007] 4 b SCAE B R, AJBORE pMDGAT2-17 3R 15 fmy Ll 4k f 5% DGAT2, 48 “ 0 JE” B AR (1)
EPA B 2r LE M2 13, 3% BN R4 15. 25% ( “Y2067U+pMDGAT2-17) o 11 F- AR it g B [ 1%
DGAT2 (SEQ ID NOs :102-107) MU K Y2067U+pMDGAT2-17 Hrkfa, AT LLFHH EPA 1)
2 m.

[1008]  SEjifs) 23

[1009] & LLif fuszE GPAT 141 PUFAs 5 43 tE

[1010]  ASLJE I HE IR 42 i e b AL ik iy 1L A 148 GPAT ORF (SEQ IDNO :110) [1Jfi /i HE
PO BE IR PR Y2107UL (SEAA) 9) H DGLA A=)-6 AR SR g n (LA J 18:1 &b )
AU SRR AL R 0k = L B B GPAT, 28k TR DLl ok A6 RAFIEE / A6 sEH
BAEEL A9 IEMHE / A8 M AIE RIS A EPA FIARIEHR [CEE BEE T wAE (W1 AR Y2088,
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Y2089, Y2090 Y2095, Y2096, Y2102, Y2201 A1 / 5 Y2203) REWSUERH EPA A4 AR 211
e

[o11]  EE Tk B HE % (GenBank ZRHL 5 EAA62242) UKL HE#E 1% (GenBank REX 5
XP_325840) 1] GPAT K141, it T LAR 5143EAT i 3 PCR -

[1012]  MGPAT-N1(SEQ ID NO :311)

[1013]  CCNCAYGCNAAYCARTTYGT

[1014]  MGPAT-NR5 (SEQ ID NO :312)

[1015]  TTCCANGTNGCCATNTCRTC

[1016] [ & :HF SEQ ID NOs :311 il 312 [{IIZIR I I35 U0 F -

[1017] R=A/G;Y=C/T;3FH N=A/C/T/G. ]

[1018] H TaKaRa ExTaq TVR4 Taq B4 (TaKaRa Bio Inc., Otsu, Shiga, Japan), {E
Perkin Elmer GeneAmp9600PCR {1 4T PCR ¥4, F8aun FiEAT 30 MEFF K 94°C F 748
M 30sec.55°C FiB K 30sec Fil 72°C &M 90sec. SR T2°CHAT A HIEMIEER 7 73450,
[1019]  3R13 T4y 1. 2kB )7 B¢ (SEQ 1D NO:112). i Qiagen QiaQuickPCR 4ifkiX#| &
alifkiz A B, ok SITOPO® 5 8k pCR2. 1-TOPO (Invitrogen) 1, Jf HIW/F . 3211/
FIERTE G 5L T BLAST R 773 i 55 CLANTEY GPATs HAT [RIVEPE

[1020]  ZET 1212bp cDNA H EXHIJFA), I8t PCR P AL R B B B R va e 1 o L gl 0
B GPAT [ 5” F1 37 X o IXAF 15 Be 08 2 B AH Y. T iy (L 4 08 GPAT (SEQ ID NO :113) [ -1050bp
% +2885bp [X [ HE S H o 1% 5 S HFALHE GPAT RN AL X FIPUAS N 75 7 (SEQ 1D NOs :117,
118,119 F1 120) .

[1021]  H{RHL, B H0R T SEpi g 19 (1w 1) (1) 5 4 6 8 cDNA FF 5 H AE S 19 GPAT 1)
37 A (AR . MGPAT-5N1 (SEQ 1D NO :313) F1 CDSITI/3” (SEQ ID NO :294) FHYERAR .
A TaKaRa ExTaq FlVR & Taq &0 (TaKaRa Bio Inc., Otsu, Shiga, Japan), ff Perkin
ElmerGeneAmp9600PCR 1 F1 34T PCR 414, #8840 T k4T :30 MEFFA K 94°C T A2 1 30sec.
55°C FiB K 30sec Fl 72°C N 4L 90sec. FR)G T2 CHAT I A IIEMPIEER 7 4347,

[1022]  1:10 #&% PCR /™9, %% 1w 1 MkE ) PCR 79 AR SR — 484 MG IBIA, 1250 — e
145% F MGPAT-5N2 (SEQ ID NO :314) H1 CDSITI/3’ ERTIW. 445 b 3rhaR 15241 1H .
PR Z 5 PCR 7“4 1:10 #6%E, F 1w 1 #BE 1) PCR = AR5 =48 PCR ISR, %56 =
& PCR SR MGPAT-5N3 (SEQ 1D NO :315) A1 CDSITI/3” 1EM514). PCR &AFFHIRAHH .
[1023] 28 =4 PCR ™44 1kB 7 Bt H Qiagen QiaQuick PCR ZfifbidF&alifiz
B, sl R pCR2. 1-TOPO &k, AT R840 Mo R4 o B 25 3 8% 965bp Fr Bt (SEQ 1D
NO : 114) AHR T GPAT L1 37 Ktk

[1024] F Clontech Universal GenomeWalker™RXF & 3518 —BAHMN T 5 L #u S GPAT
() 5° A X [ LRI ZH DNA. & 5 2, F Dral .EcoRV.Pvull 5k Stul Hphihyil 2. 5 u g 4
v L i 25 L PRI ZH DNA, 8 Qiagen Qiaquick PCRZEAVIRF &, 44k 46 1#) DNA FE 5y, I
TP S PP EB % 30 w 1SR, - an s S R 4P 43k (SEQ 1D NO :316[ F
B ] A3ITL NEE D), BRI

[1025] 57 -

[1026]  GTAATACGACTCACTATAGGGCACGCGTGGTCGACGGCCOGG
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[1027]  GCTGGT-3’

[1028] 3’ —H2N-CCCGACCA-5’

[1020]  FFMP&Eds RNVIRSYI S 1.9u 125 u M LR A B BE:L, 1.6 u 110X EBZE M,
0.51 ITADNA ZEHFEAN 4 1 1 AL AL LRI 4 DNA FES 2 —. 76 16 CIR B R NIREY)
R JEIEAE T0°CHLE dmin, &b KMV . 285,44 721 110mM TrisHCL, ImM EDTA, pH7. 4 %
PRI N BRFPE R [ VR -

[1030] AT T PUNFRAL ) PCR RN, B4 e SR F DY Rl IR B W) 2 —1E . PCR
RNIREWER Lul EBIRESY,0.50 120 1 MMGPAT-5-1A(SEQ ID NO :318),1u110uM
R A 54 AP1 (SEQID N0 :319),22.5u 11 KM 250 1 ExTaq TIR4 Taq2X PCR ¥
(TaKaRa) o 2 H LR 40T 32 4 PCR 18 130 MEH 1 94°C A M 30sec.55°CIB K 30sec
FHT2°CHEMH 180sec, 72°C H L Tmin, Bl G 7E 4°C &1 RN,

[1031] 735l LA 1:50 AR B4~ PCR S N4, ARS8 — %6 PCR IR . B4 RV IR G
WEH 1ol BN PCR A=W —ENAEH, 0. 50 120 u M MGPAT-3N1 (SEQ ID NO :320),
211 110 u MIRFE 514 AP2 (SEQ 1D NO :321),22.5u 1 /KF 250 1 of ExTaq FiiR4 Taq2X
PCR ¥V (TaKaRa) o H 5 EICHTIAAH RPN 464 3EAT 32 %8 PCR [V

[1032]  MEE % PCR 3545 DNA FrBX. 4lifhiZ B, sal 3 pCR2. 1-TOPO PR IFill .
I3 H 7R 1908bp Fr B (SEQ ID NO :115) 2 L 12 GPAT FE[AI ) 57 Ko

[1033]  ZfBlth, % M bSO, M e R R P #3115 966bp FBE (SEQ 1D NO :116),
ANTRI A2 R FH 5 190 MGPAT-5N1 A g 255 [RI R etk 5 | 40 b AT 2 — %6 PCR, FH 5149 MGPAT-5N2 1k
NFERIRE e e AT 56 5 . B aifbiz v B, sefE 3] pCR2. 1-TOPO FJF 7. J¥-4143 #r
WIREEH GPAT ZEH I —H 7 s(H2, 2 B BEAS & DU S R AT — D K. 5
37 cDNA 541 (SEQ ID NO :114) L o~ A 45 ORF 155 171bp.

[1034]  ZH3Ek B sl 4K GPAT 741

[1035] M b SCHER STy cDNA H Bt (SEQ ID NO :112) .3’ cDNA Jy Bt (SEQ ID NO :
114) Y #EERIZ B (SEQ ID NO :116) A1 5° FEERIZH A Bt (SEQ ID NO :115) 4344 508
GPAT ZE[Al (AUHETE GPAT BHPEATLR ‘ATG” 2505+ LI LE(H 1050 Mg, I HAE & GPAT
2B 22 NIRRT L) (1) 3935bp J741) (SEQ ID NO :113) ( EI/R TEl 19) o X
HALHE T 2151bp GPAT ORF. M “ATG” B EZ500 1 ‘TAG” [l 4% GPAT ORF [15¢
LR T AFE 4L SEQ IDNO 110 (AHMY T SEQ ID NO : 113 FfZE 1050-2863, HEkR 4 4
W+ (BTN A+ LISEQ ID NO :117], #H T- SEQ ID NO :113 [FIAsIE 1195-1469 ;5 & F
2[SEQ ID NO :118], #H T SEQ ID NO :113 [{IfgJE 1585-1839 ;4 &+ 3[SEQ ID NO :119],
FER T SEQ ID NO =113 [fIfs L 2795-2877 FPy &+ 4[SEQ ID NO :120], #H T SEQ IDNO :
113 FI88FE 2940-3038) o BRI ZIEIR/ 741 (SEQ ID NO :111) EonH 5V 2 HE A
B GPATs I [FIYE T o

[1036] & H {&AHh, 4 o #F 47 BLAST (Basic Local Alignment SearchTool ;Altschul,
S.F., et al., J.Mol.Biol. 215 :403-410 (1993) ) ¥ &2 /75 [H— . ALHEE K SEQ
ID NO =111 B2 ZEMR v B 52 1 5 &) 2 JKy IR 1) GPAT (GenBank 3R HY 5 EAK84237) [k
A HA A7 % [R]— P 65 % AR, FUIA(E &2 1e—152 ;1t4k, SEQ ID NO :111 S ith 4
(¥} GPAT (GenBank #fE{ 5 EAL20089) HLAT 47 % [F]— Mk F 62 % AU, FAIE & le—142,
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[1037]  #J%2H0 47 FBAIN: :MGPAT: : PEX20-3" %4 %5 BRI 1% JBURL pMGPAT-17

[1038] 1 F 5o =yl i 8 GPAT ORF. A 514 MGPAT-cDNA-5 Fl MGPAT-cDNA-R (SEQ 1D
NOs :322 F1 323) ik PCR M cDNA #38 GPAT ORF, KMVIREGWALE 1w 1eDNALBRF S |4 &
1ul1.220 1 KM 250 1 BExTaq TR A 2X Taq PCR %W (TaKaRa Bio Inc., Otsu, Shiga,
520-2193, Japan) . W FHATH G fF 94°CHIZ A 150sec, b5 30 N FIBJEIR £F 94°C
AV 30sec, £E 55 CIE K 30sec, 7F 72°CHEH 90sec. HEATAE 72°C 10min [ & AR,
RIGHE ACEIL N . M\ PCR N AFEIZ) 2. 2kB DNA Fy Bt M4 HIE R UL, A Qiagen
PCR afifb R & 2t iz v B

[1039] i BamHI i1 EcoRT VHALZUALIY) PCR /=4y, 18 it &t e 3 bl FLUK 73 B9 20 470bp 1 Fy
B, H Qiagen B 44k iR & 4lifb . FRA7Hb, 5 EcoRT A1 NotI 1) %] PCR =47, # I I
LAy ANAAL 1. 69kB F B B AN B BLZE B F BamHT FH Not1 ) %) pZUF-MOD-1 # {4
(SEQ IDNO :155 ;|& 18C) 1, #3 2L PRI Ak + 17 2= 52 il 9 4R b g I HE PG BE FBAIN J 3 1A
PEX20-3" Z k7 IX 4 HI T, DAETEAR TG HE [ RErP R I8 . 18k B i+ DNA [ BR i) 53 #7
UESE IER IR AL AR, 19 20 BTk A 44 4 “pMGPAT-17” (SEQ ID NO :158 ;[&] 18E) .

[1040] /AT B3Rk o B A GPAT [EAK I fE IS I FC e B (1 JE TR 4Lk

[1041]  HRPE—A 7%, 23 B JBOkE pMGPAT—17 FH pZUF-MOD-1 (3¢, SEHE] 20) FEALARNE
HIS PGP RE B R Y2107UL (R H SEHEA 9) o A8 4L AU ARTER I T 2 R I A M AR 2 K, 48
JEAEHOGM 2B K 4 Ko ZEF GC oy (an— M s irb i ) , 3O T AN S pZUF-MOD-1
(R LA AR RIS 57 pMGPAT-17 [ AR TR BR 1% o e D PR %552 0 18:0.18:1 (JHER ) -
18:2(LA) \ GLA. DGLA\ ARA\ ETA 1l EPA ;&5 Jig [ I XY 2H s 7k S I 1D R FK 1 43 B o

[1042] 3K 48

[1043] 205 TARAK IR & 2608 & (L A 25 GPAT FRBR FCE BRI RE Y2107U1 A () I8 Bt 20 i
[1044]

& R b 8
L 18:0 | 18:1 | 18:2 | GLA |DGLA| ARA | ETA | EPA

Y2107U1 + pZUF-MOD-1 #1 28 | 227 | 9.8 285 | 2.7 1.7 04 | 174

Y2107U1 + pZUF-MOD-1 #2 25 | 234 | 103 28.7| 25 1.5 0.3 | 16.8

Y2107U1+ pMGPAT-17 #1 3.2 148 | 11.7| 298| 5.6 2.0 0.3 | 184
Y2107U1 + pMGPAT-17 #2 2.9 16.3 | 11.7 | 28.3 6.1 1.8 0.4 | 16.9
Y2107U1 + pMGPAT-17 #3 2.1 143 | 108 | 275 7.2 1.4 04 | 174
Y2107U1 + pMGPAT-17 #4 2.7 157 11.5| 29.1 6.3 1.7 04 | 17.3

[1045] g1 ESCUEBHIR), AN pMGPAT-17 Rk iy LA U8 GPAT, A5 “ X FE 7RI K 7 %) DGLA 15 43
LEZ 2. 5% BE M BIZ) 6. 5% o 18:1 HIZKF LY 23% I8/D BIZ) 16% o 40 SRR IRAR G HE [P
GPAT MFRIE pMGPAT-17 [RIEE AL B R st B, T LATITHA DGLA ( BT fT H 8 R Ui PUFAs) 1)
W m.
[1046] Syt 24
[1047] gy Lot F0 8 IR U 1 S (Rl “ELO3” B4 i PUFAs 1 73 LE
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[1048] A< S it 4] 41 2R 22 iod 2 Ak i 4L 358 v L A FLEE C 18 W BR SE AR S ( “ELO3” 5SEQ
ID NO :66) HIfAARHR FCEEBERRE Y2031 (SEi] 13) HA2r= 35% PL L C18 IRiFER (18:0.
18:1.18:2 F1 GLA) F1 31% L Rf¥ C16 JEIR . WAk ELO3 ( FLH] DT 2 250 AL 1, LA
fEREINRIE ) W LM TRML A6 RIEFEE / A6 LR A9 S /A8
PR, VR 8 N 7E EL W PUFA R EPA 1A= IFBE o BT, B0 7512 Cg /IR 107 R SE A
it ) o 2 SR PRI AT LA B i S5 N9 B T RR Y2088 Y2089, Y2090, Y2095, Y2096, Y2102, Y2201
/B8 Y2203,

[1040]  fRi LI fUEE Co oI 0T R AT 1P R Y P21 2 52

[1050] A9, 984 Fi il Bl a5 cDNA JE41) (SEhtifd] 19) %52 b — & 45 v L A 0 25 15
P2 SR YT cDNA Jy Bt (SEQ ID NO :68) o i% /1Bt (SEQID NO :68) L¥/F 2 IR/ R st {H B H A
B RIE T, M5 58 R S

[1051] AR [F— Pk 77 43 Bo SARBUE 77 20 EE AN PR $ 1 7 M5 5 SEQ 1DNO :68 A %
AEALYE B2 ) BLAST BB 45 5. BLiAHE, SEQID NO :68 HIFH I E Y 5K H A
AR 22 B SC5314 (1] RE ¥R i BR 4 11 (GenBank 3RHX %5 EAL04510. 1, Hiprid b 5
PP B % B EURA FENT AT ELOT ARBLFRT =P ] BE R i 7 R S (AL R 2 — ) IR 1) A
A 32% [F]— AT 46 %6 ARAAME, T AL 4e-13. BhAh, SEQ 1D NO :68 153k [ W7 i i REK)
ELO1 (GenBank ZKH{ 5 NC_001142, X ZL & (R [ IE 67849-68781) HA 35% [ —MHEA1 53 % AH
AP o MELTPIRE R BF ELOL Rk Ay rp S RE IR JE 4 1 g , FLAEAL AN AN C12-Cl6 JIR T BEZE —CoAs
TEFRFEA I LE{H Ay C16-C18 JIRIIR o

[1052]  JEF b SCHOEFVETE, SEQ 1D NO 68 () fi# /i HIS FQIRE RERE R =75 My 4 b “ 42
g 37 8 “ELO37,

[1053] 3 BTl 40 i I R 4 (I cDNA J741) (SEQ 1D NO :68) KB, 5" Fl 37 A uify &6 /& A
SCEEY . T RIS BRI s A e EF BELO3 ) 37 X, R T Clontech Universal Genome
Walker ™M & (WS HEMw) 23 IR ) o HAkHL, /258 —40 PCR PR A T 45 B3O R AH [H] (1
— VIR ERIR G, KA T AHFE B o F42E, AR AL /2% MA Elong3” 1(SEQ ID NO :
324) F1APL FHAES |4 (RIARES 514 MGPAT-5-1A FIT AP1) o 55 — % PCR %I MA Elong3’ 2 (SEQ
ID NO :325) FTAP2 VE 4514, M — % PCR 315 T 1042bp DNA F B¢ (SEQ ID NO :69) . 4
iz B, LlE R pCR2. 1-TOPO "R I . JEH) /3 B3k B v Be & A ELO3 1) 37 Ao, F 4%
FEERIIG CTAA” 28 3505+ U IG1Z) 640bp.

[1054]  th>R A5 F Clontech3” — A ufi RACE ( 32 ) A [ i) — 21 DU Rl &£ 1R A ) 3K
197 @m0 4E ELO3 (157 Kuf X o B AHh, PEAT TR 5 b ST 8] 19 17 FH 414 1)
F—% PCR, AN[HZ Ab 25 MAETong5” 1(SEQ 1D NO :326, 7E 5" K& ) Fl AP1 HES |4
(EIfRE 514 MA Elong3’ 1 fl AP1) . 45 =48 PCR A MA Elongs” 2 (SEQID NO :327,7E 5’
KU ) FAP2 AT, 3K43 T 2223bp DNA ST BE (SEQ ID NO :70) . fHHEAT4lifk,
s 2 pCR2. 1-TOPO F 7. Jr4) i Bon'e &4 ELO3 ZEAK) 57 X

[1055] XKL, WL A A HIFE5> cDNA 41 (SEQ 1D NO :68) FIiH L3 R4 8 315 1
57 F1 3" ¥4 (435l SEQ 1D NOs :70 1 69, [E75 T+ &] 20) , 3k45% T iy (i B f%5% ELO3 (SEQ
ID NO :71) 563 cDNA J741) . 3X7™ 42 T 355Tbp (K741, 7EIL %58 4 SEQ 1D NO =71, A H
ELO3 (45 1 ‘ATG” BHVEILEZE RS 7 FYF 1 2091bp ;828bpELO30RF ( Ef SEQ ID NO :66, 4H
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N T SEQ ID NO :71 FBg3E 2092-2919) ;1 ELO3 2% (B35 AL 1~ [ 7 ) 638bp ( AR T+ SEQ
IDNO :71 [IBRIE 2920-3557) .

[1056] &y Ll s ELO3 [RAH N IR R 41741 LG SEQ TD NO :71 4@ 4Ly cDNA Jy Bt . HiAk
Hhi, A IRAE ORF 1] 318bp b ELO3 KLl IEEEAI 4L DNA F 474 542bp N & F (SEQ 1D NO :
72) SR, AE SRR AET SEQ 1D NO 273 A ZE R 41 DNA J BE A2 4, 099bp (] 20) .

[1057]  JEF BLAST F&)% 43 7, B 16 ELO3 &5 )7 41 (SEQ 1D NO :67) HA LLF RIYRME -
52k B A G 22 B BF SC5314 [ W] 68 (KI5 I B2 4E A i (GenBank FRHY 5 EAL04510. 1) H
H 37 % [Fl— 1k 51 Y% AR, T HA(E & 4e—43. A, BV ELO3 53K [ KRS B L 75 1K)
XP_331368 (fEMLbRyE N “MBE A7) MEAJTFHRA 33% [F— P 44 %6 AHRUE , TiU{E
& 3e—44.,

[1058] KA 2 FBAIN: :ELO3: :PEX16-3" k&SR K Bk pZUF6S—-E3WT

[1059] 40 % 3¢ [ = b #% £ 2 5 I B2 ELO3ORF. A 5| 4 MA Elongb’ Ncol3 #il MA
Flong3’ NotI (SEQ ID NOs :328 F1 329) i it PCR M =7 Ll 4% f6 2F cDNA ( SZ i 451 19) §7 1%
ELO30RF. R NVIR G 1u IeDNAVRERI 51925 1n 1,220 1 /KR 250 1 ExTaq VR &
2X Taq PCR ¥ (TaKaRa Bio Inc., Otsu, Shiga,520-2193, Japan). I FZEATH 3 7F
94°CHILAEME 30sec, b5 32 AN TNIREILN AF 94°CAEME 30sec, #F 55°CiB Kk 30sec, £F 72°C
WEM 120seco HEATAE 72°C 10min MR ARG, SRIGAE 4'CEAL RN M PCR O WAF 2
%5 830bp DNA FBt. M4 & 7 (36 B, FH Qiagen (Valencia, CA) PCR Aif iR ) & 4lifk i%
Bto Baiftb ) PCR 724053 B AN 557340, FH Neol FH Nspl VAL — 552340, A NspT l Not T
M —DE Y. WL —BOER:, 4 270bp Neol-Nspl FlZ) 560bp NspI-NotT fr Bt o
&2 Neco T-NotI PJ#IH) pZF5T-PPC 4k (& 15B ;SEQ ID NO :147) W, {15 A T 5 &
S PR A4 i B BR B BF FBAIN J3 3 7-F1 PEX16-3 £ 11 FIX (GenBank 3REX 5 U75433)
[Ra 0, DAELE A I HB EGRE RE b R 08 o a8 I P 45400 0 e S IE A R e A A, 15 21 1)
Fifiw 4k “pZF5T-PPC-E3” (SEQ ID NO :159) .

[1060]  H] Clal FlPacI JHALFik: pZF5T-PPC-E3, H Qiagen e HE BRI £ MR BH Bt
aith 2y 2. 2kB {4545 (B FBAIN: :ELO3: :PEX16-3" FEX ) o iz B el 3| Clal-Pacl 1)
H 1) pZUF6S ( ] 21A sSEQ 1DNO :160) A, Hojg—F0 5 2 Hl1FORL, & F FBAIN 33 1l
Pex20-3" #¢ 17 (BJ FBAIN: :D6S: :Pex20 fix A 2& K ) ##1 T im L f5E A6 L fpg
ORF ( “D6S”;GenBank 3KHY 5 AF465281) FlI Ura3 JE[H . 18 i 18 & il 45 40 43 BT AIE S 1E 1R 1) 4%
A AR, 15 3 1 BTk i 4 4 “pZUF6S-E3WT” ( &) 21B ;SEQ ID NO :161) .

[1061] ) HTHE B I8 B LB TREE ELOS [REEAL I fd S TR ES 1 5 vh (1 1S T 20 1

[1062]  ARYE— M TJ7iZ, HBURL pZUF6S (4, €07 FBAIN: :D6S: :Pex20 ik & 25K ) 5Tk
pZUF6S-E3WT (£, 7% FBAIN: :D6S: :Pex20 BX A 2E K1 FBAIN: :ELO3: : PEX16 HRA 25K ) #4k
fift g HB ECRRE RE B AR Y2031 (SR M) 13) o AFFAGARTEAN I T ZE MR I & hle MM A4 2 K%, 4R
JAfEHM A K 4 Ko BT 6C T (un— iz ik ), TR 49 7~ T 6 435 pZUF6S
FvelE (1-6 5 v, ok B 8§k ) i 22 S5 pZUF6S-EWT Ko fE (SR H 4 IRAFK
Ak LRI 356 M7 5 1) WG IS . NRMTFR%EE R 16:0 (AR ) <16 1 (AEAEHER ) |
18:0.18: 1 (HIEZ ) 18:2 (LA) 1 GLA s B Ig I & (R 4L e on 9 B IR T BR 1K) 1 43 EE o

[1063] X 49
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[1064] 203 TR AL Mk i ik e L R 85 BLO3 P PG BERIAR Y2031 Hp I B2 A
[1065]

f3 P8 AR KBE B AR B Ry B (& 68 By ER 69 £ 1b)

Y2031 4tk Fe/R % | 1610 | 16:1 18:0 | 18:1 | 182 | GLA
%% 5 '

pZUF6S #1 (3 B8) 9.0 232 | 12 382 | 19.8 6.9

pZUF6S #2 (2 B8) 101 | 23.4 1.4 39.0 | 175 7.1

pZUF6S #3 (2 E&) 9.7 227 | 14 39.0 | 202 7.0

pZUF6S #4 (3t B8 8.5 24.1 0.0 408 | 19.8 6.9

pZUF6S #5 (% F8) 9.8 22.4 1.7 39.1 | 202 6.8

pZUF6S #6 (% B.) 9.1 22.7 1.9 399 | 19.7 6.6

pZUF6S-E3WT #3-1 8.9 17.3 4.1 365 | 216 | 11.6
pZUF6S-E3WT #3-2 8.8 17.8 3.7 369 | 213 | 115
PZUF6S-E3WT #3-3 8.9 18.3 3.5 33.8 | 354 0.0

pZUF6S-E3WT #3-6 8.5 19.9 4.4 378 | 17.1 12.3
pZUF6S-E3WT #5-1 8.6 17.6 4.0 376 | 21.1 | 11.1
pZUF6S-E3WT #5-2 8.8 17.1 3.9 376 | 213 | 112
pZUF6S-E3WT #5-3 9.1 17.1 3.5 376 | 215 | 11.1
pZUF6S-E3WT #5-4 8.8 17.9 4.3 380 | 193 | 11.7
pZUF6S-E3WT #5-5 9.2 16.1 4.4 370 | 216 | 11.7
pZUF6S-E3WT #5-6 87 | 215 4.2 30.3 | 353 0.0

pZUF6S-E3WT #6-1 9.4 16.9 4.6 36.6 | 215 | 11.0
pZUF6S-E3WT #6-2 9.8 16.2 4.1 365 | 219 | 11.6
pZUF6S-E3WT #6-3 9.4 17.0 4.4 362 | 218 | 11.3

[1066]
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pZUF6S-E3WT #6-4 8.3 16.6 4.2 36.9 21.9 12.2
pZUF6S-E3WT #6-5 8.8 18.5 5.5 36.0 17.8 13.4
pZUF6S-E3WT #6-6 8.7 19.5 52 354 18.1 13.2
PZUF6S-E3WT #7-1 0.0 30.6 0.0 35.5 18.2 15.8
pZUF6S-E3WT #7-2 8.0 17.7 4.0 37.7 20.9 11.7
pZUF6S-E3WT #7-3 0.0 26.7 4.2 36.0 21.4 11.7
PZUF6S-E3WT #7-4 0.0 28.1 4.3 37.0 16.9 13.6
pZUF6S-E3WT #7-5 83 17.0 4.7 36.7 21.2 12.1
pZUF6S-E3WT #7-6 8.0 18.0 4.8 36.3 20.8 12.1

[1067]  —2GpE 5 ( DUHARFIRMANS ) (2 U 24, B, Y2031+pZUF6S-E3WT#3-3
FH Y2031+pZUF6S-E3WT#5-6 EEANA = G1A. FEBIH, Y2031+pZUF6S-E3WT#7-1 . #7-3 Fll #7-4
HA GCuzs, Ho GC it 16:0 A1 16:1 W2 HLlge, X 267r e gh 5L, 38 50 18 1%
HERIZR 1K ELO3 AL AR P (3 e B HoAAHh, 38 50 7R HH T 3% 49 Fh I IR 07 BRI 1K1 1
B, G RIX L M IN, B G R 49 T AT A RRHMA R R IA R IAT. “ 8 Cl67 &
7R 16:0 1 16:1 [RPEIE A, T “ 5 C18” R 18:0.18:1.18:2 Fl GLA ¥ EI(H A .
[1068] % 50

[1069] 283t T R4k B /R 8 w4 U8 ELO3 I HR FGEE BEB AR Y2031 R IR B4 ik
[1070]

B8 AR K BB B AR RERER (b MR E k)

Y2031 #1404k 16:0 | 16:1 | 18:0 | 18:1 | 18:2 | GLA | & Cl6 | & C18
pZUF6S (2} B&) 94 | 231} 1.3 | 393195 6.9 32.4 67.1
pZUF6S-E3WT #3 87 183 | 41 | 371|200} 11.8 27.0 73.0
pZUF6S-E3WT #5 89 | 172 | 40 | 376|210 114 26.1 73.9
pZUF6S-E3WT #6 9.1 | 175 | 46 | 363 | 205 | 12.1 26.5 73.5
pZUF6S-E3WT #7 81 | 176 | 45 | 369 | 210 | 12.0 25.6 74.4

(10711 FEF FIHRIE AOKHR , 455 ARIR HR FC A RE MR Y2031 ity L3 Fad A 6 JiHfi
gL I, AR TAUAN B ek e L B TS A 6 22 MR Y2031 16 A Bk, v L e i
5 ELO3 [y 363k S CI8 [T 4 LEHIN, C16 (K17 2 LI o 332 W L e T 25 ELOS 55
Bn L3 oI R AE 1R o

[1072] St 25

[1078]  HREGEERE C,o IR IRAE MG “ YE2” WO A1 PUFAS T4 L

[1074] AR S o] il 20 e A iy 3E R A AR A FC I BE C ool T R SE (B ( “YE2” ;SEQ
ID NO :74) FIfE M HE FCRERE R RE Y2031 ( Sjtifs] 13) Hh GLA AEW& R E AR . Uk
YE2 EAHEE ] MR AR TR A 6 BB / A6 ANRE@RIEE A9 (TG / A8 %K
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VOFNEIER 12, 7 R 3G N 75 20 PUFA B EPA B9AEF= I F Bt BT, B 512 Coe )i/l 1 R ZE A
(R %2 i DR AT DL 5 b S A\ G Bk Y2088 Y2089, Y2090, Y2095, Y2096+, Y2102, Y2201 Fil
/ 8% Y2203,

[1075] i fRHE I BF Cyq ol 7 R T A B IR 7 51) S5 58

[1076] K FH KB E102C,q,/05 17 18 4E {9 B 2 191 /7541 (GenBank 3KHY 'S ABO71986 ;SEQ 1D
NO :64) £ 1) 740, T8 7 41 LA 55 02 T ok B T HIS DT 18 14 16 T 7 T2 S e i ok
. HARHL, FHIiXF rElo2 #iH] 74K & GenBank 1 “Yeast project Genolevures” {72
ARG ER IR B SR I 5% (Center for Bioinformatics,LaBRI, TalenceCedex,France)
(2L Dujon, B. et al., Nature430(6995) :35-44(2004)) , X FEEE ThRiEN “Kir
ZE AW HIEVE RS, B GenBank ZREL'S CAG77901 (SEQ 1D NOs :74 F1175) . %I i
4% YE2.,

[10771 H BLAST & 3t (Altschul, S.F., et al., Nucleic Acids Res. 25 :
3389-3402(1997)) HC AL HR (G BE YE2 2 JL R 7 41) 55 o FL 0 12, e 0 sme AH B 2 %0 2
FEMRIT A A2k B B (AR 2 B BF SC5314 K28 JE R )T 41 (SEQ ID NO :76, GenBank $KH( 5
EAL04510) , FLhRyd A ] Be ) 107 IR A e . XM e B A2 40% [A— 1%, vF43 4 236, E {8
h Te—61.

[1078] 73 BSHF [RE#EE YE2 JE[A

[1079] KA HEECHEE BERL IR 41 DNA VE AR AR , A% TR ER YL597 AT YL598 (SEQ 1D NOs :330 Al
331) YE 514, Wil PCR 414 YE2 FLR I SmAL X . 4 I — BT R HER, 78 50 u 1 B AR
HEEAT PCR o AR AAT 2 R 35 MIEFART 95°C 1min56°C 30sec72°C Imin, 2R
Ja T2°CF mZ LM 10min. 44k YE2 gmh5 X [¥) PCR 7 44), F Ncol/NotI ¥4k, 2R J5 5 Neol/
NotI WAL pZKUGPYEL-N ( R 3CSE s 26 ;1422 W& 21C, SEQ 1D NO :162) iE4AE /2, 1%
3| pZKUGPYE2 ( ] 21D, SEQ ID NO :163) » 7E“ATG” FHPRARLE 2505 15 [F N Neol A7 i, 1
YE2 (5 AN IER A L U V.

[1080] %M J7 i) # pZKUGPYE2 ( &5 GPAT J2 3h 1 F11 YE2 4Rt [X ) K Clal/NotI J BAl
HH Aco &l Not1/Pacl Bt (Gl HE 4 YL325 1 YL326 [SEQ ID NOs :402 Fi1 403]
XFACO3' 11T HHAT PCR 14, SR S5 Not1/Pacl WALl ) 5 Clal/Pacl WAL 1A
pZUF6S JEFEE—i, 15 3] pZUF6YE2, i 5% pZKUT16 f) Clal/Ncol F Bt (& TEF Ja3h
) FpZUFGYE2 ff] Ncol/Pacl HEX (%4 YE2 HIZRES X FI Aco & 1b1) #4287 1a 5 Clal/
PacT VWAL E K pZUF6S HEHAE— i, 193] pZUF6TYE2 (SEQ ID NO :164) .

[1081]  Fr#THEERIE YE2 WG4k B AR i HIS EGRE REH 1 IR J54H Ak

[1082] 3% JFki pZUF6S ( & 21A, SEQ ID NO :160) #il pZUF6TYE2 (SEQ ID NO :164) #%
AL HB PGP BRI IR Y2031 3P A BTRE (1) B 73 R 138 51 il 52,

[1083] 51
[1084]  Jiiki pZUF6S (SEQ ID NO :160) Frjiji Bl
[1085]
SEQ ID NO :160 P4 Jr BORIHR & 285 DR 1R 45 B
[) RE A7 ORI 1R
EcoRI/Clal HREGEERE 5 = E #5754 18(ARS18 ;GenBank 3kE 5
(3114-4510) M91600)
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Sall/Pacl HRECE#EEE Ura3 FEK (GenBank 3RHEL 5 AJ306421)
(6022-4530)
EcoRI/BsiWI FBAIN: : A6S::Pex20, {5
(6063-318) @ FBAIN :FBAIN J5 3/ (SEQ ID NO :177)
® AGS TR A6 LMURIEEEER (SEQ 1D NO :
3), RIE T B LB (GenBank FREL S AF465281)
@ Pex20 3K B HR CEERE Pex20 £ K (GenBank 3KEL 5
AF054613) [¥] Pex20 #% 1t 7741
[1086] % 52
[1087]  J5Uki pZUF6TYE2 (SEQ ID NO :164) (¥
[1088]
SEQ ID NO :164 Jr BORIHR A JERL R 4 PR it B
P RE 7 s
TR
EcoRI/Clal HR [ RE 3 28 %1791 18 (ARS18 ;GenBank 3KE S
(7461-8857) M91600)
Sall/Pacl HE ECEEBE Urasd 2514 (GenBank 3REXS AJ306421)
(1907-415)
EcoRT/BsiWI FBAIN: : A6S: :Pex20 : Wit pZUFG iR ( F30)
(1948-4665)
Clal/PacI TEF: :YE2: :Aco, 15 :
(8857-415) @® TEF :TEF J3%) T (GenBank 3kH{ 5 AF054508)

@ VE2 :HR[GEEEE YE2 ZE[R] (SEQ ID NO :74 ;GenBank
RS CAGTT901) FIgmhg X

® Aco ARG EE Aco3 A (GenBank 3iH 5
AJO01301) FJ Aco3 & 1T 41

@

[1089]  Hd#E— Mg 7 v, HJBURL pZUF6S ( AF ) FISURE pZUFGTYE2 A% A4 i g HIE EQIE% B B i
2031 ( SEHEG) 13) o BAL R AR MM AP AE K 2 Ko FET GC M (tn— BRI HEiR ), 8
MG pZURES BY pZUREYE2 [ B V& (K I I MR 1R T+ F 26 53. JIRITIR %52 A 16:0 (KEAH
B2 ) 16: 1 CRERIER ) < 18:0,18: 1 (IHER ) \18:2 (LA) Fil GLA ;5 Gl B ¥ 4L it 2 7% 4 S

i LIS g
[1090] % 53

[1001] A pZUF6S H1 pZUF6TYE2 Ak i HR [ BER PR Y2031 H i) T 107 B 4 R L 4%

[1092]
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% RE IR KBS E ) AR MERTRR (&SI BR AT 4 1)

Y2031 #4064k 16:0 | 16:1 18:0 18:1 18:2 GLA
pZUF6S #1 (31 18) 154 | 13.8 2.5 34.1 16.8 8.3
pZUF6S #2 (3 18 152 | 12.8 3.0 36.5 16.4 8.3
pZUF6S #3 (3 B8) 151 | 122 3.2 36.5 17.1 8.5
pZUF6S #4 (3 18) 152 | 12.8 3.1 36.3 16.6 8.4
pZUF6S #5 (x+ 1) 149 | 109 3.6 37.4 18.0 8.7
pZUF6S #6 (3 B8) 148 | 10.1 4.2 37.6 18.7 8.6
pZUF6S #7 (x+ 18) 147 | 11.9 3.0 36.0 17.8 9.1
pZUF6S #8 (3 88) 149 | 126 2.9 35.9 17.3 8.8
F3H1h 15.0 | 12.1 3.2 36.3 17.3 8.6
pZUF6TYE2 #1 13.1 8.4 4.4 42.4 16.8 9.7
pZUF6TYE2 #2 13.1 7.6 53 40.8 18.6 9.8
pZUF6TYE2 #3 13.5 8.1 4.6 39.2 19.0 10.6
pZUF6TYE2 #4 13.4 7.4 5.7 39.9 18.7 9.8
pZUF6TYE2 #5 13.4 8.4 55 45.2 14.3 7.6
pZUF6TYE2 #6 13.4 7.4 55 39.3 19.2 10.5
pZUF6TYE2 #7 13.4 8.6 4.4 40.6 17.9 9.9
pZUF6TYE?2 #8 13.2 7.5 5.4 41.2 18.0 9.7
F 1A 13.3 8.0 5.0 41.1 17.8 9.7

[1093]  GC 43 #7 & /- 7E A7 pZUF6S 1) Y2031 B Ak A 1 iy Bl I 24 27. 1 % 1)
C16(C16:0 F1 C16:1) Fl 62. 2% ¥ C18(C18:0, C18:1, C18:2 1 GLA) ;7EHA pZUF6TYE2 [H]
Y2031 #Ak Ak A 724 21. 3% [#) C16 1 73. 6% [¥] C18. Ak, 78 pZUF6TYE2 #:4k ik, C16
[ R T4 21. 4%, CIS IR BRI T 4 18% (5 HA pZUR6S HIEALAAHLL ) o X ik
AR T TE2 VBN Cq IR 1 R AE M BE RS AE T, 7EHE [ RED 27 C18 TR IR . h4h, 4H
XTTAE pZUF6S FAb AR 427 ¥ GLA, 1F pZUF6TYE2 FAb ik A7 2 K4 12. 8% [ GLA. iX
SR T YE2 JE B RE AL (T BRI TRk PURA 3242, £ 7= 2 =4 (B GLA) .
[1094]  SLjEfH] 26

[1095]  HREGHEERE oy BR GE R “YEL” 38 0 PUPAs 43 Lk

[1096] A i it 491 ik 28 iok 2 A iy L 3R A AR MR HIE FR % B Cy i IG DT R ZE (B ( “YE1” 5SEQ
ID NO:77) HIfE e HE ECREE BRI PR Y2031 ( SEHE] 13) o GLA A& R R I3 . Ak
YE1 SEf AT DR BN TR A6 RIAIEE / A6 sEfEFIRI2EK A9 SEfEE /A8 ¢
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VUFIBE IR A%, VB M9 N 75 22 1% PUFA BV EPA (2B = F Bt BAARHE, G512 Cy) oo IR T R SE 1
il (4 % L ERL AT LS 55 b S5 N9 G B R Y2088, Y2089, Y2090 Y2095, Y2096, Y2102, Y2201
1/ B Y2203,

[1097] MR HRHR ERPERE C, i 107 R AE AR B ) 72 41) 25 08

[1098] % FH KB E102C,q/05 17 15 4E {9 B 2 191 /7541 (GenBank 3KHY 'S ABO71986 ;SEQ 1D
NO :64) V& Ky i) 741, 2 IR AL, TS ] 25 1 5 VA% 08 7 2k A fif g R G BE 08T 6 g i
R A ( A e . X FECEE TARE N Ran B E AW (R4, Bl GenBank REL 5
CAG83378(SEQ ID NOs :77 1 78) . iZFEEF M4 K “YEL”,

[10991 A BLAST & ¥t (Altschul, S.F., et al., Nucleic Acids Res. 25 :
3389-3402(1997)) LLARHR ICRERE YE1 2 IR T4 5 o L8088 22, R AR LR 50 7 1) A
Sk B R BEBE TR 2 [ FEN1 (GenBank 3K CAD70918 ;SEQ ID NO :79), ‘& &—F05 YE1 B
2 60 % [F]— ML) AT B i 17 R ZE g o

[1100]  YE1 ZE[F ¥ DNAE %1 (SEQ ID NO :77) AT N Neol £7 i T 75 YEL =R [ “ATG”
FHPEAR UG5 0501 FA R 45 AN HE IR BRI, SR T W 25 S 60T B G BERY 58 88 YEL JE [
HEAT PCRo H A4, SR FH HIS PRI B35 PR 2H DNA /R A A5EAi, SR S5 #% 118 YL567 A1 YL568 (SEQ 1D
NOs :332 Fl1 333) VE 4514, it PCR Y18 YEL fURT—2F, i &A% 17 & YL569 il YL570 (SEQ
ID NOs :334 F1 335) 1EA 5| ALAHY 1 YEL LRI 5 —F . B —RO7TE K #IA, 78
50 u 1 S AR AT PCR o B BOE A 35 MEHK 95°C 1min 56°C 30sec.
72°C Imin, $RJ5 72°C R B ZEM 10min. Zi4LAHR. T YEL 181 57 3053 19 PCR 724, 2R 5 H Neo
F Sacl 94k, £33 YEI-1 B, RN 4ii4k YE1 [ 37 554019 PCR 72420, A Sacl Fil NotI ¥H4L,
33N YE1-2 fr Bt HER YEL-1 M YEL-2 Jy Boi&#E T Neol/NotI VALY pZKUGPELS ( E3C,
SEHEf 9) , 723 pZKUGPYEL ( & 22A, SEQ 1D NO :165) . 4R )5 HH pZKUGPYEL 1E K kikR , EA%
B2 YL571 1 YL572 (SEQ ID NOs :336 il 337) 1E K514, it 72 A48 XF YEL [ #6 Neol
Pr AT 545, 1331 pZKUGPYEL-N (SEQ ID NO :162) o JEFAHT i /n 1% AT VA 2038 YEL (K]
RAILIRFH . 1E ATG BHIE L LAZ N R I Neol 47 545, 48 YE1 56 — MR FER M S ide
A,

[1101]1  #4 pZF5T-PPC i Clal/Necol FEX (% FBAIN 231 ) F1 pZKUGPYEL-N K] Ncol/
PacT B (& YEL gmbd X Fl Aco £ 1k ) M7 M 5 Clal/Pacl JHALIM K pZUF6S
HEBAE—T, 153 pZUF6FYEL (SEQ 1D NO :166) .

[1102] /3 #BERIE YEL RS0 i MR HR PR BE A (1) i i 20 ik

[1103] 33— 53, 43 5 F BURE pZUF6 Fl pZUFGFYEL (SEQ 1D NO :166) “ALHE [CRE B B
PR Y2031, *fHE Gk pZUFR6S ( 18] 21A ;SEQ IDNO :160 ;402 FBAIN: :D6S: :Pex20 &2 )
(11 43 R T 52 it 25. pZUFGFYEL ( €] 22B ;SEQ ID NO :166, £, 2 FBAIN: :D6S: : Pex20 f#
A FERIFT FBAIN: 1 YEL: :Aco Hk-& 2K ) B HEA T F 3 54,

[1104] K 54

[1105]  JFURi pZUFGFYEL (SEQ 1D NO :166) f¥)ikiiH

[1106]
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SEQ ID NO :166 Jr BORIR & 55 DRt 23 () i B
P RE A7 55 R4
R
EcoRI/Clal HEECERE H =8 1741 18 (ARS18 ;GenBank 3RE 5
(7047-8445) M91600)
Sall/Pacl HR G B) Urad FE A (GenBank $RH 5 AJ306421)
(1493-1)
EcoRI/BsiWI FBAIN: : A6S: :Pex20 : WX pZUF6 [HHHE ( b 3¢St
(1534-4251) 25)
Clal/Pacl FBAIN: :YE1: :Aco, 5%
(8443-1) @® FBAIN :FBAIN 55T (SEQ ID NO :177)
@ VEI HRCEEEE YEL Z£F (SEQ ID NO .77 ;
GenBank KHL 5 CAG83378) HI4mALIX
® Aco SR BERKEERE Aco3 ZER1 (GenBank 3REL 5
AJ001301)Aco3 &b 71

[1107] B4k )5, A AR AR I T 2 ZE BRI 5 e MM P A2 K 2 R, R 5 76 HOM A2 K 4
Ko FET GC oM (an—fBIrEP IR ), TR 55 7kt T 6 NEH pZUF6S KL 5 45
A pZUF6FYEL [ sefE IR RS . IR R4 E o 16:0 (AR ) < 16: 1 (AZAEMIER ) 11810,
18:1 (JMER ) < 18:2 (LA) 1 GLA ;B i 7 B2 i 20 i 7 A il e DT R ) B 43 L

[1108] %55

[1100]  HI pZUF6S H1 pZUF6FYEL #e Ak i HR [ BERIPR Y2031 F B4 T 17 B 4 B L 4
[1110]
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ALK FE BB (& ENEREBR &G & 40 1k)
16:0 16:1 18:1 18:2 GLA
pZUF6S #1 (31 H8) 12.9 18.2 29.6 23.5 10.7
pZUF6S #2 (3 18) 12.6 18.6 29.6 23.8 10.3
pZUF6S #3 (% F8) 13.0 17.8 29.8 23.9 10.6
pZUF6S #4 (21 58) 13.1 18.9 30.1 22.3 10.3
pZUF6S #5 (3 8) 13.0 17.8 29.6 23.4 10.9
pZUF6S #6 (3 H8) 12.0 18.7 30.4 23.2 10.4
3444 12.8 18.3 29.9 23.4 10.5
pZUF6FYE1 #1 17.4 21.9 20.4 19.2 16.9
pZUF6FYE1 #2 16.7 22.8 21.1 19.1 16.1
pZUF6FYE1 #3 19.8 20.7 22.8 17.0 15.8
pZUF6FYEI #4 16.8 22.4 23.7 16.1 16.8
pZUF6FYEI1 #5 17.7 21.6 21.2 18.0 17.2
F394h 17.7 21.9 21.9 17.9 16.5

[1111]  GC 43 M7 I & HY 7F L pZUR6S [ Y2031 4k 4k dh A: 7= b B ig 5 il 4 31. 1 % 1)
C16(C16:0+C16: 1), M 7E EA pZUF6FYEL (] Y2031 %Ak ik b A4E 774 39. 6 % [¥) Cl6. 5 HA
pZUF6S IR AL AR AH LE , 7E pZUFEFYEL F AL R Fh i) C16 S FEHE N2 26. 7% o PRI, 3K LE0 5 HIE
B YEL VBN Cypiollia 0 R SE AR B AE FH , ZEHR FCEEBE PR A2 7= C16 IR - Mk AT, 7E pZUF6FYEL
AR AR A2 72 (1) GLA EUAE pZUF6S B4k £ 57% , W YEI ZE(HEE REVS (L AR A TREAL
(R g, LLAE ™ 51 2 2874 (B GLA) .
[1112]  sEjfsl] 27
[1113]  fRRHE [GEERE CPT1 M fE RIS il PUFAs 1) 43 LL
(11141 St 5] 40 22 i e A i b8 1 2 A A TG HE [ £ CPT1eDNA (SEQ 1D NO :122) [ fi#
JNEHB PGP BRI Y2067U ( SEfEM5) 4) 71 EPA 424006 ORI B I3E n . 38 hn 7 S BEPA & Ak
[#) PUFAs o A4 WSS AL 3R A g HR (G B CPTL, W&l TR LI A 6 KA
/A6 FE(HEFIREEL A9 ZE(HEE / A 8 LM FIENES 242 EPA [P NEHR FCl% BRE £ Wbk
BIFR Y2088, Y2089.,Y2090.Y2095.,Y2096.Y2102.Y2201 FI / 8% Y2203) Fef%iF B EPA ZE44
FSCFIAR 22 () 38
(11151 FH UL R 4% i Pl B B 5% 58 T bk ATCC#20326¢DNA.  7F 30°C, 18 40 B £F 200mL
YPD B3 7R3k (2% 4 1w F R BRI, 3% 40 B TR, 2% A a6l ) P AR 1 R AR el A
Beckman GH3. 8 # -1 3750rpm B> 10min 1fiHTHE 40 ML, JF H HOM PEE IR o K5 Pk 40 i
H AT 200mL HGM 71, 30°C N FHAE K 4hrso A5l AR 4x50mL 3 o 3750rpm B0 10min,
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[1116]  H Qiagen Rneasy ;i RNA Midi i55)& 70 B 5 RNA. A 1 AR 40 1L, K B3R 1 40 e
FET 4X600 1 1 5 S8 i RUT (CH BEHIIE B RS, #M N T B - SigE 2 ) o, 554
AR 0. 5mm FEIEERAE 4 D 2mL MR RE HVR G . H Biospec MERBFENIES K E A4
MO 2mine JOANESNE] 4x600 0 1 ZEF il RLT o T8 3005 22 B3 BRAN G0 M e S L M3 4 il
IE T B3SRBS RNA.

[1117]  $MRHIE R0 77 %, H Qiagen Oligotex mRNA Zfi4L IR & M L THI K] 5 RNA FE 57
B A (D) RNA. FAH A GRS 20 B 3 A (+) RNA PR T — 30 4lifk, LA IR mRNA £F 5 1)
SR, RARILEALIEE (A)+RNA IR EE A 30. 4ng/ 1 1.

[1118]  F%ME S 19 fHE B BD-Clontech #5E i) LD-PCR %41 0. 1 u g 28 A (+) RNA F%
i il £ cDNA, AN A2 Ak 2 T 55— 8 cDNA & ) PCR #4518 R 95°C 20sec, 2R
JG A& 20 N 95°C Ssec M1 68°C 6min., T Bt I B E I LK ATRAL ZEEXT PCR =43k
ITIEE.

[1119] QiR g B A@ AR BB FC B CPT1cDNA. 5[4 CPT1-5" —Ncol il CPT1-3” -Not 1 (SEQ
ID NOs :338 1 339) i it PCR MEAGHE [CIERERT cDNA 4 3G fif i HE [G % B ORF o [ NVIR -S4
A 0.5 IeDNAVERFIG )4 0.5 1 11w 1 KM 12. 51 1 ExTaq TR S 2X Taq PCR K
(TaKaRa Bio Inc.,Otsu,Shiga,520-2193, Japan) . &MU T 5 iEBHATY 9 R AI7E 94°CAS
P 300sec, 2R 5 42 30 MEE ) 94°C F AR 30sec 55°C MiB Kk 30sec Fl1 72°C F ZEfH 60sec.
T2 CRHAT AW RIEER 10 738, SR JG 78 4 C &b V. M PCR [P 31T T2 1190bp DNA
B, MRPEHIE R A7 2R, H Qiagen [¥) PCR 44k i 57 &t Hik 47464k o F Neol Fl NotT ¥
A4 K] PCR 74, salE 3] Nco T-NotI YIFIK pZUFLT 254k (SEQ ID NO :143 ;& 11D) v,
{843 L (R Ab T M IR B FG 2 BF FBAIN J& )71 PEX20-3" & bk FIX#EHI . il a4y
I3 BT UESEIE R A A4, 13 B Bk Ay 24 4 “pYCPT1-17” (SEQ 1D NO :167) o

[1120] &y T ¥ fik & FBAIN: :CPT1: :PEX20 F& [Kl %% & 3| fift g BB (G 8% £F (1 L K 41 h, 18
ik FH Neol F Notl v 46 pYCPT1-17, 3f H.4» & & “H CPT10RF [ £y 1190bp Jv B 1M 2 37 it
i pYCPT1-7P217. 4R J& ¥ i% Fr Bt 70 % %1 Neol F1 NotI 4k ¥ pZP217+Ura (SEQ ID NO :
168) . il 22C FroR, Bk pZP217+Ura & — Ffif IR HB [ B REEE & BURL, A4 2 ik & 10
TEF:: AR A L7 ARG (BP0 g T HE FCRE REEAT T 2505 704k ) « :Pex20-37 JE BRI
FAEIE PR IC K Urad FER o T8 i ol & il 2% 40 23 A I S5 1 1 K1 e AL 1k, 15 2116 Bk dw 44 4
“pYCPT1-ZP217” (SEQ IDNO :169) o

[1121]  RIE— 572, 5 B H BssHIT/Bbul 44k pYCPT1-7ZP217 AT pZUF-MOD-1 (b 3¢5k
) 20) Ak i i BB FCIE BRI AR Y2067U (SR B SE ) 4) o AR AIRTEIR I T 2 BB &
BCMM AR 2 R, SRS AE HGM AR K 4 R, S5+ GC b (n— 7y pnid ), MRl
TS A pZUE-MOD-1 AR RIZE R 35 T pYCPT1-ZP217 11 4 N ELA AR T B i ER
i, HRITRRAEE N 18:0.18: 1 (R ) . 18:2(LA) « GLA. DGLA. ARA. ETA F1 EPA ; &FF¥ i 7 2
(R R 7 A B IR DT R 1R 5 4 L o

[1122] 56

[1123] 285 T A4k ke R IS RE M HIS EG R B CPT1 [ BB PGP BE B A% Y2067U H 1 A Ji 2H 1k
[1124]
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A 18:0 | 18:1 | 18:2 | GLA [DGLA| ARA | ETA | EPA

Y2067U + pZUF-MOD-1 #1 1.3 | 6.9 - | 12.0 | 23.1 5.7 1.1 3.8 | 13.2

Y2067U + pZUF-MOD-1 #2 1.4 | 68 | 12.1 | 220 | 5.8 1.1 3.8 | 135

Y2067U + pYCPT1-ZP217 #1 0.6 8.0 8.2 | 27.4 7.1 1.6 4.1 15.7

Y2067U + pYCPT1-ZP217 #2 0.6 8.1 8.2 | 272 7.0 1.6 4.0 15.7

Y2067U + pYCPT1-ZP217 #3 1.0 7.9 8.0 | 24.7 | 6.1 1.6 3.2 15.5

Y2067U + pYCPTIEZP217 #4 0.6 7.1 8.6 | 255 6.9 1.8 4.0 16.0

[1125] G LR, i LR 4384, 55 FBAIN 3 3 1450 N AOfi g BB EC % BF CPT1 (%14
{8 EPA 1 73 LU “O0FHE” BRI 13. 4% 18 %) 15. 7-16% . 04k, g0 T GLA. DGLA Fl
ARA 7K
[1126]  Sjtfh) 28
[1127]  MEPGHEREBE 1SCL 3400 PUFAs 43 L
[1128] A S5 4 20 dok A v e 0 IR LR B 8% B 1SC1 ZE[R] (SEQ  IDNO :124) [#fi# i
HE PG BEB AR M4 ( SEA5) 4) o EPA 2406 BORIAR B 038 . DAk G SRS AL 3 3 Tk nL iy
BEWERE 1SCL, M8l TA2AL LB A6 Lrafif / A 6 MEMPREE R A9 MEMEE / A8 L1
FBRIRATAE ™ EPA AR AR HE IGEE BRAE E AR (AnB Bk Y2088, Y2089, Y2090, Y2095, Y2096 .
Y2102, Y2201 F1 / 8 Y2203) HEMSUERH EPA ZE4) & BATAR B34
[1129] 40 T K AP W% 8% B} TSCLORF Fol 2 FURE pZP217+Ura Ho 15 56, FHR B 57 Bl %
B} B PR S288C (Promega, Madison, WI) 25 A 2H DNA BL K 5140 %) TsclF Fl Isc1R(SEQ 1D
NOs :340 F 341) PCR § 14 ORF. 514 Isc1F ¥4 4 (¥ ORF (1) ISCL [ HF A 57 5 41 )\
‘ATGTACAA” 1&Hi Ay ‘ATGGACAA” , IRl Ky b 548 N Neol A7 s AN S ISCL 57 A SLhgHE . 421 4
FOTERMTY VI 94°CARE 120sec, 2R G A2 35 NI 94°C N2 30sec 50 C T
B K 30sec 1 68°C T ZEMH 120sec, 68 CHAT A MIIEHHIN 10 438, ARG 1E 4 C& 1R
W M ISCL [ PCR [ 3R43 T 1455bp DNA Fr B, A 1 % B #EEERR (120V, 30min) FIk B
Invitrogen (Carlsbad, CA) [ 1kB DNA FrUEAIE T FHVKIFSE T PCR PR/,
[1130] AR ¥ 1 3& 7 19 B, B B Zymo Research Corporation (Orange, CA) FJ DNA
Clean&Concentrator—5 IF &4k DNA. 4R 5 ¥ 1SCL B2 S 5a 2 Neol 1 Not1 V4L
(1) pZP217+Ura (SEQ TDNO :168 ;& 22C) A o il i 8 fise HL ok UE SE 1 E A R BE A A4, 43 30 1 STk
%0 “pTEF: : ISC1” (SEQ 1D NO :170) . [Rlt, i)k f0 7 DNA £, 1% DNA &5 37 -POX2,
URA3. TEF: : ISC1: :Pex20 F11 POX2 B3I T- X,
[1131] Wi NHI& XTI k. w56, Fok B MU B RE 1 PE S288C (125K 21 DNA Fi15|4)
X Pcl1F F Pc11R(SEQ 1D NOs :342 Fil 343) PCR 47 HUMe PG ¥ i £F pc 1 10ORF (i & 5 NH
22 Sy A0 M R IR RS R AR A ) o IR ESCRIRER ST 8. M pell ¥ PCR
N3RS 861bp DNA Fr B (il ik b SCHEIR I HLIKIESS ) o I DNA Clean&Concentrator—5 i
Fl &4k DNA, 2R J5 F Neol/NotI Witk SRJEH# H B re g BIAR IS AL K pZP217+Ura h, 18
iok B Jis FL UK IE S TE A R S5 AL A, 15 2 TORL A 44 4 “pTEF: :pell”s 2R H HineIT JH AL
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Fi pTEF: :plel, B2 pcl LORF. FHTIERAT B TR, 843 H AscI/Sphl VAL 515 21485
3’ —POX2. URA3. TEF: :Pex20 11 POX2 351 X i1k 1 DNA £,

[1132] 43 7 ] Ascl/Sphl ¥ A6 1¥) pTEF: : ISCL 1 “Xf H&” 2% Ak J8e 52 25 fift JIg BB 1 1% BF B
PEMA 40 e (kB SR 4) (L Bk % 5w g 4T 744 ) o H Frozen EZ Yeast
Transformation II iRF& (ZymoResearch) 58454k, 1EAL& A & FE ML K YNB (6. Tg/L ;
Becton, Dickinson and Co. , Sparks, MD[ H:3&'5 291940]) Hi 2588 (20g/L) FiFfs (20g/
L) PR BBtk K18 7L E MR R T . RAR B 1SCL 1) 5 ML EHAL AR
JE[RIZH DNA, @ PCR IESE T R4 DNA &85 2 i i HI FQIE B POX2 ZEA JEE

[1133]  AFALAIRIEA SR ISR & 2% M FER YNB Hh AR, i B O RN i, B8
THLE 100g/L £ HERE . 2g/L MgSO, A1 50mM pH6. 5 [ EE S i (135 782k, AR K 5 K.

W BB B 0. 7omL RERFET SR RIAN ML, S S e TR TR TR . FE T 6C 2 (ln
—IRITER TR ), FOOURH T 3 AN EE N BRI AR 5 A8 pTEF: 1 ISCL %%
AR B R 1S . MR EE %2 R 16:0.16:1.18:0.18: 1 ( JHM& ) .18:2(LA) .GLA.DGLA.ARA,
ETA F1 EPA s &R IR 7 IR 1 40 e 7 A B IG5 R 1A 1 43 B

[1134] % 57

[1135] ok T REAk 1T 8 & 0 IR PG B S B TSCL 1 HP PG BE B PR M4 HH 119 B o4

[1136]

| % B8 B B8
B ‘ 16:016:1|18:0{18:1(18:2| GLA [IDGLA| ARA | ETA | EPA
M4 + “x} B> 14.7| 7.2 | 2.1 {13.5| 8.7 | 21.8 | 8.9 0.9 4.1 9.3
M4 + pTEF::ISC1 |13.5| 8.5 | 1.7 (15.6 | 8.1 | 21.3 | 7.5 0.7 3.9 | 10.7

[1137] TP HE B RF 1SC1 JE A 22 1A 18 EPA KB 43 EL A “ X5 R B kR i 9. 3 % 18 n 3]
10. 7% ( “M4+pTEF::1SC1”) ,AREWINT 14.5%.

[1138]  sEjifsl] 29

[1139]  ill & i A HIS DG TR R IR J5 5 5 Il v o A

[1140] A St 45 3R T 8 7 At AR IS P12 Bk 1149 B0 L OURI = it Bk v A, BT o i A AR R T
PDAT.DGAT2.DGAT1.PDAT 1 DGAT2.PDAT 1 DGAT1.DGAT1 F1 DGATZ2, 8% PDAT.DGAT1 F DGAT2
TRl UESE T R R o B AR P R AR, S S HE B 30 AR LR IR RIKS GC A M e TR
ANREIR XS g 107 R 2 2 FH A S ) 52 M) o

(11411 AE ) i DR A iR HB EGPE B DGAT2 JE K]

[1142] T8 i AR AE BRE pY21DGAT2 (1) #E ] &5 6T P ¥ DGAT2 ik BRI ) [R] Y FE 40 — /- 2 1K)
B, AT fE TR ER EG IR BF ATCC#90812 H 1 DGAT2 & (Rl (1) 41 Ml il PR . pY21DGAT2 J5 1 JiRE
pY20 ( & 22D ;SEQ 1D NO :171) » HAKHL, @i 570bp Hind T11/Eco RT Jy Btddfi AZEAHE
ALK pY20, il £ pY21DGAT2, 570bp DNA B (4% 5° 2 3 Ji ) 3" [FYRIFAIAL
B +1090 £ +1464 (SEQ ID NO :102 144741 (ORF)),Bgl IT BRHIALHN 5" [FSFH147
B 906 & +1089 (SEQ IDNO :102 7~ 4itd /741 (ORF)) o 43 A8 A M X PCR 514 P95 Al
P96 (SEQ 1D NO :344 Fi1 345) F1 P97 F1 P98 (SEQ ID NO :346 1 347) , i ik PCR 4 38 il 4}
Bto
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[1143] 3@ Bgl 1T FR &7 AL, 4 pY21DGAT2 S MEAL, e Ak 30 X %5 b 07 ik JIig I 1C % Bk
ATCC#90812 4 Jfa, an— R T7VET AT IR o 4 40 B AR 21 YPD )45 3k -4, I 45 30°C 4EFF
2-3 Ko

[1144] 43 E8 14 MEFRHR ECEERE ATCC#O0812 1175 2% — Pk Bv%, W PCR i 48 7] AR o
—420 PCR 514 (P115 FNP116[ 43542 SEQ IDNO :348 F1 349]1) FH T-{E[RIYE 4 5 4 Har
PERIER T B, % PCR 514 (P115 A P112[SEQ ID NO :3501) FH TR AR FLA
[1145]  ATCCH90812 BARIY 14 MNWIEE 25 — UE BRI P 1) 2 AN X #e A BE R PR T, AR
SR BRBATERG o RN, 7EIX 2 AR AESE TS a4, Horp 2z —ar & o4 “S-D27,

[1146]  AF ) i DR A IR HE EGP# B PDAT JE Al

[1147] 3 FHFRYE pLVL3 ( & 22 ;SEQ ID NO :172) (IR i) £n%f Py PDAT ik PR () [R] 5 &
H - T B, AT HR [CEE BE ATCC#90812 F ) PDAT 2 (Al ¥ #E ) il 2R . pLV13 I H
Jiki pY20 ( K] 22D ;SEQ IDNO :171) » HAKHK, JHIEH¥ 992bp Bam HI/Eco RI JBtddi AR
M2 ALK pLVG, i £ pLV13. 992bp DNA B (#%5° 23" J7) 3" [FRIFAILL
T +877 22 +1371 (SEQ ID NO :89 (4w hd)¥-41) (ORF)),Bgl TT BRI, S 5" [RIVE 4161 &
+390 & +876 (SEQ IDNO :89 [f14aid /541 (ORF)) . 43548 FH PCR 514 P39 F1 P41 (SEQ IDNO :
351 Fl 352) F1 P40 F1 P42 (SEQ ID NO :353 F1 354) , ik PCR 47 a4 F Bt .

[1148] 18 Bgl 1T BREIEAL, B pLV13 et tb, FERRR — M 7 V2 A 2 X 20 BA M NE HR
G EF ATCCH#90812 41 i o #4741 M AR 31 Bio101DOB/CSM—-Ura YEE V4, IF7E 30°C 4EHr 2-3
Ko

[1149] 73 10 AMA i HB FC% BF ATCCHI0812 T ¥4 , 48 i PCR Hifi b B8 W) A 2R« —2H PCR 514
(P51 F P52[ 43l & SEQ 1D NO :355 Fl1356]) Wil H FH st M. 5—4 PCR 514 (P37
P38 43772 SEQ IDNO :357 il 358]) 5eih H TAS I R ARFER o 10 A BRI 10 N2
XTI BB T, H 10 ANTRR IR 3 AN Fr BEB 16, PRI, 7E3X 3 AN BEbR e 5K
T IR A . XS R — o “S-P7,

[1150]  f#/iG HI [ BF DGATT JE R (1) 58 v AR

[1151] {8 FH &I 3F PCR 514 P201 F1 P203 ( 43142 SEQ ID NO :359 Fi1 360) FlfiftJIgHE FC /% LF
ATCC#76982 FE [KI2H DNA /E I BEAR, 18 i PCR FEfE 424K Y1 DGAT10RF. 75 2218 3514, BRI A
HIIESRES Y1 DGATL % T4 .

[1152]  7F RoboCycler Gradient40PCR {X " #HE4T PCR, #Z MU0 N BEATY 14 :95°C N2
PE Imin, 4R J5 2 30 MEI KT 95°C FAE 1 30sec 55°C FB K Imin F172°C N 4E# lmin, 72°C
AT B AR R IR 10 20 Bh, ARG 1E 4 C Ll e o 10 e B0 R W 8 fise Wi Sk S 0 S48 1 PCR
P (29 1. 6kB) , 43, 4lidk, s b TOPO® vl ik (Invitrogen) , JF#E 4 Hudll 7, AIE
SEERI S

[1153] 18 b 41 1] &5 %0 PN 9 DGAT1 22 (R ) [RI 6 2 20 — A 3 108 e, 8R4 T At T 1S P 19 B
ATCC#90812 {42 DGAT1 LA (R HE [ il PR (SR B 30X DGAT2 R K1 7732 ) o HL A4,
% 1. 6kB 43251 Y1 DGATIORF (SEQ 1D NO :94) HI4E PCR #AR 43—+, K%l i 2H 73 40 Rl i
YIDGAT1 #B 145 :5° [F]YE YIDGATL J£41 ( FHZ14 P214 F1 P215 (SEQID NOs :361 il 362) 3~
B VHE KR R 2 1 2 (Leu? ;GenBank $RHU S AAA35244) JE[A, F1 37 [AYE Y1 DGATL JE%)
(FH514P216 F1P217 (SEQ 1D NOs :363 #1364) §4%) . H Pfu Ultra &8 (Stratagene,
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H 35 600630) Fl I 3T iR A8 EN AT HG $E 1m) & iR B SRS 3 I, AL R B
W3 AN IERAR /N AEAG Iy BOR S B — &2, /R A A PCR 514%) P214 AT P219 (SEQ ID NO :
365) 15 A PCR S MM 5>+, 4431 Y1 DGAT1 AR & o

[1154]  BEARAALRE ) &, I T2 Ao 25rb SO0 A Y At g HI G B (ATCC#90812) o 4n—
W7 TR HEAT Ak o ARSI 3 Bio101DOB/CSM-Leu L8 F4R |, 378 30°C 4
2-3 Ko 1BiL PCR i ik JLF 2 MR IR FE A, LAUE S ¥E 7 (1) DGAT1 3R . HAAML, —2 PCR 5]
) (P226 F1 P227[SEQ 1D NO :366 F1 367]) HFH MEAEIR SR RARAIE R 2 (R iEH: . 5
—#1 PCR 514 (P214 1 P217[SEQ ID NO :361 1 364]1) FH Tyl RARFLEE

[1155] P s 2 IR SR 5 R T v 0 A2 T e v BE PR PR ), LR AR v B 93 ek iy, BRI, 76
IXERPE P ESE T # 3G, Hh 2 — o8 “S-D17s

[1156]  #EZ&7 PDAT A1/ 8K DGAT2 1 / 5 DGAT1 F PRI AR SR £ i HIS B P58 X0 e g A =
i o R R

[1157]  FHJBURE pLV13 (57 PDAT IR ) S5 A IR HE PG TR RE ATCC#908 12 i £ = HiE“ S-D2”
SEARAR (47 DGAT2 FER ) , # FEB T B A PDAT B ER (R38R, @ i PCR Ffi b4k k. FAH 12
ANEALAR PN FE DGAT2 i PDAT ZE R A IR . IR EE bk — A& A “S-D2-P7,
[1158] XAl 4% T #E DGAT1 1 PDAT ( “S-D1-P”) H1.4E DGAT2 F1 DGAT1 ( “S-D2-D1”)
o HLA WU s LA £F DGAT2. DGAT1 A1 PDAT rf Bofg =i iR kR ( “S-D2-D1-P”)

[1159]  SEjEfs] 30

[1160] /T HE [ BEBEAE 46 By B ol 2D Jig o 25 2 JF 3G 0 PUFAs ' 43t

[1161]  ASZHEG] M7 T BT EE RSB 5 R / SO0/ B = R B £ A L it g S F e 188
VARTZe i TREATT 427 EPA BRI A2 iR HIS DGR BE BRR T 157 i), 3 i T8 e JIR Jy 1R 25 2 R 4 Rl i
W) AW SRR VT F2 (0 RAREIL R I, W2 TR DUIE L A 6 R Al
/A6 FEAHEEIRITEL A9 ZE(HEE / A8 FURIBEIR A EPA [FIf#NRHE FCIE BRE EwpE (i
HFE Y2088.Y2089.Y2090. Y2095, Y2096, Y2102.Y2201 1 / 8 Y2203) BEA%IE ] EPA 444
FSCFIAR 22 () 38 o

[1162]  E AW R BN 1 fE IR HE FCIEE B ATCCHI0812 HH ) TAG & & kb

[1163] B 5E, PO 1 B A= 0 5 A7 11 /g I HIS FC e B ATCCH#I0812 HH ) TAG 75 &, T iR 5%
A5 IIAA NG B (G RE ATCC#90812 A4 « (1) PDAT. DGAT2 FI DGAT1 71 (K BAANA IR 5 (2) PDAT Fil
DGAT2. DGAT1 F1 PDAT, PA Az DGAT1 1 DGAT2 H (XU IR A1 (3) PDAT. DGAT2 A DGAT1 [ =
78

[1164]  H Uk, 73 50Kk B & A B A2 R0 RN 5847 1) i T BB EG 8% BF ATCC#90812 ( Bl S-D1,
S-D2.S-P. S-D1-D2. S-D1-P. S-D2-P F1 S-D1-D2-P) {I— 4B Af7E 3mL YPD 5755,
30°C FAEREIK (300rpm) A A, IR, 75 0. 9% NaCl ik —Ik, & T 50mL
HGM H o BRJE A AN AE R IR LA 48 /NI . ZE K PP i L, V5 T4 iy . 4 —+ (20)
mg 140 f i A T8 GC 23 B IR ER A TLC (R 3C) FH GC 27 Ja B 245

[1165] 76 F I 5 AP BR A, FR T TLCAE A0 75 3% - (1) B N0 bR v & 15:0 i 7 IR
(10 1 110mg/mL) A0 2-3mg 4[4, 2R 5 A0 FH FF B/ S 07 7 iR IR IR Bt (2) fiH
25-50 1 1 Pl IR, KPR EX AR (B0 1) ENIZERIZE S 5x20cm FEfiE 60 “PARJRHZY 1 9E~F
RIDEIRE o (3) SRJE1E N, N4 TLC P, JH4fi AN &2 100mL80:20: 1 Tkt « LMk « i
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FREFIIGET o (4) 20 B ), BRI P AR i — ), DA o IR AR 45 BEAAE FH 1) )
T B AR ) o — 0 BB s, L Falt— 200 (5) Wn— R b il , AT 4L
FE i ISR R AZ R GC AT

[1166] GC 45 BL/R T T 3K 58, F 45T WA K “S” Btk (B AR ), “S-P” (PDAT iy
B ), “S-D1” (DGAT1 fi B ), “S-D2” (DGAT2 i % ), “S-D1-D2” (DGAT1 F1 DGAT2 i B3 ),
“S-P-D1” (PDAT 1 DGATL @& ), “S-P-D2” (PDAT 1 DGAT2 [ ) H1“S-P-D1-D2” (PDAT,
DGAT1 F1 DGAT2 il ) o LA S AL “WT” =HF AR (“FAs” = RITIR ;“dew” =141 g
Hi I H, “FAs% dew, % WT”7 =AHX T EFARI A1) % 1) FAs % dew, HAr“S” Bkk 274
A,

[1167] % 58

[1168]  7E PDAT. DGAT2 H1 DGATL " BA A AN B = AR HE [CR%E BF ATCCH#90812
PRIIIE& &

[1169]

SRR TAG 4%

Ak %% DAGAT |dcw, |FAs, | FAs% | FAs % |FAs,ug| FAs% | FAs %
mg Hg dew dew, dew dew,

% WT % WT
S D1, D2, P 320 | 797 15.9 100 697 13.9 100
S-D1 D2, P 78.8 723 13.6 86 617 11.6 83
S-D2 D1, P 375 329 6.4 40 227 4.4 32
S-P D1, D2 28.8 318 6.0 38 212 4.0 29
S-D1-D2 - P 646 | 219 4.1 26 113 2.1 15
S-D1-P D2 76.2 778 134 84 662 114 82
S-D2-P D1 312 | 228 43 27 122 23 17

S-D1-D2-P |& 522 139 24 15 25 0.4 3

[1170] 3K 58 {145 5K 8 3 Bl DAG AT XJ i A4 & B I AH XS DT#ike DGAT2 1 57 ik Bz K,
1l PDAT F1 DGAT1 [ SRR A, {02 /N T DGAT2. =Rl ARG 104 3% Hk BE H1 & ] 2
ARE2 (SEQ ID NOs :91 F192) 9 RIfif g HE [CIR% BRI IETE —CoA « (% — BRI IR 1) sk -
[1171]  HABIRE DGAT2 ZE B AR EU H 1) TAG & &b, EPA 5 43 EL3E

[1172] K50 B A A R HE FCRRE RE ATCCHO0812 Hh ¥ 2 Rt SR B R b ( B3C) 5%
&, 10 EU Bkk CBE, &0 TRALTT A 10% EPA ;2 WSZHif 4) ¥ DCAT2 B AR PR
TAG 5 80 T 107 BR 20 Ao

[1173]  E Ak, $2 FESCTf] 29 F X S BAE (ATCCHI0812) [HiIAR, B IR FR EU A1 (1) DGAT2
. DGAT2 R UR IR B Bk w44 o4 EU-D2. i3k EU T EU-D2 BRIFK, 7EARSE PRI AS [R5 (AR
Ja AT 3. 2E N RPFRAE3mL” 44T, A4 MUAE 3mL MM B5 T2 AR K 1R, R, AR
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JEAE 3mL HOM fP A 3 Ko 8, /8 N R PARAE “51ml” 4 F T, AT4HMLAE 51ml MM B 5%
FEPAEK TR, YRGS ARG TE 51ml HOGM 2B 3 K. 7E TLC 43 B )5 1 51mL K532 42U
(“Z4”) e BERREIRGE (PC) BEIREE L% (PE) A1 =BEEE Hm (TAG B ) KRN
PR ZH il o

[1174]  GCEi /R T TR 59, HFRMRAR A “EU” BkE (EFAEA ) F“EU-D2” & Ak (DGAT2
R D) . TRITTRYEE N 16:0.16:1.18:0.18: 1 ( JHI#R ) . 18:2(LA) . GLA. DGLA. ARA. ETA FlI
EPA ;&I 10 2 1) 28 ek 7 Ry S T D R IR 1 4 L o

[1175] % 59

[1176]  EAA DGAT2 BRI HE FP#RER PR EU [ I8 5T 2 = AN ZH Rk

[1177]

Bhifok | Zo | TFAs | % % % % % % % % | % %
¥ % | 16:0 | 16:1 | 18:0 | 18:1 | 18:2 | GLA |DGLA |ARA | ETA | EPA
dew

EU, % 19 10 2 16 12 19 6 0 3 10
3 mL

EU-D2, 3| & 17 10 1 6 7 24 5 0 6 19
mL

EU, % | 37 | 18 11 3 19 31 5 1 1 4

SimL | PC | 2 12 9 1 8 43 7 3 5 4

PE 1 24 14 0 14 37 5 0 0 1

TAG | 34 | 18 12 3 21 29 5 1 1 4

EU-D2,51 % | 18 18 8 1 5 7 25 5 5 20

mL PC 1 18 6 1 2 4 26 5 1 22

PE 1 25 7 0 2 5 14 2 3 8

TAG | 15 16 9 1 6 5 26 6 5 21

[1178] 45 513K B DGAT2 @ bR 3 3% EPA ( d7 B IR I IR BT 43 L ) DA IR o &5 &2 (1) 96K
Fo (RN % dew) o AN, IR B AOWE B LT A R AR B TAG R s . B
FE EU [#) 51mL 1572970 (1) % EPA EL P b, Wl g2 i T AR 2 1.

[1179]  ELAG MR B TEE 4 A 55 DR 1 fift i HIS PG IR BE BRI PR HH MU b TAG 5 &2 19, EPA 7 43
B %

[1180]  FJi, 2& T BAK EU-D2 HhEEA DGAT2 ok 3 21 EPA ' Z3r L 38 An I o & =ik b
FEB AR MU ( 25 TR AR ™= 14 % EPA, 22 WSEHER] 12) 1192 AN BRI 4 RS B ok B ik AT
G T TAG & BRI R AL . FARHL, 75 BAK MU 71, 3857, 7 5 PDATDGAT2 1 DGATL H [ £
AR, FUAE PDAT 1 DGAT2 1 [RNUAR o £E 4 FiA RS FAEKE, SRR
BRIPR IR i 2 2 A2 o
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[1181]  SH B pRHL, {8 ST 29 (17575 (AR b2, DGATT AR B R T URA3 2&
PRl ) , ZE R PR MU HR 337 PDATDGAT2.DGAT1 A [ SBANRIR o 3437 A2 Bt B B A, 20 AR AE
“MU-D1” ( ¥R DGAT1) . “MU-D2” ( # R DGAT2) F1“MU-P” ( fi{¥K PDAT) . i@ id PCR IF 5%
AR IR 5540, I AH R 7 VE RN MU-D2 BRE ) PDAT JEK], JFi@ it PCR IESEEIR . 13
B RIX e o TR ARFRAE “MU-D2-P 7,
[1182]  J3#F MU-D1.MU-D2. MU-P I M-D2-P Rk BRI #E , AR 2 BF AN it B 5ot I 2 8 F0 2 R i)
S, a0~ prdk . iy H, Ufﬁﬁﬁzﬁ/\/ﬁariﬁﬁiﬁ%ﬁ A 2 EAT SR B IR
M0, SLEAT T 4 DASFEIRSEES, 70 BIFRAE “SEie A” “SEE0 B, “SKi C7 I “SEER B”, B AfE
M, 3 Bk B & A FIRRER AR AR B 40 Mo Fl ik MMU [ 5558 B AT C &2 3mL ;5550 A fIT E
& 50mL], HAE 30°CREIRH AR 24 /NI (525 A, B AT C) B 48 /B (5250 B) o W3R4H M,
FE HGM PRyl — Ik, BT R VE T HOM (5256 A T E J2& 50mL 5 H 325 B 42 3mL) 85 JRIEE
) HGM ( “HGMU”) ( SEZ36 C & 3mL) , FF U1 B35 7E 4 Ko 0504 (ImL) H TH4E— %y
VEITR I GC g 731, 55 — 4 58 43 M 100 58 15 9290 4E 600nm [¥] 0D W3R S5 A FITE IR 4R
B, FEAK PP — G T, TP T4 RE S (dow) 2. AL, H 2R el R
(K175 5 AEATTER Doy, f7E SEH B H1C (K] dewo IEIISE T 525 A, B, C M E AR B kRS
H 918 7 R 2 A
[1183]  FE NI 60 R/ T E R KRR YRR A “MUEIE (SEA EPA A7 W kR )
“MU-P” (PDAT #if% ), “MU-D1” (DGAT1 Wil ), “MU-D2” (DGAT2 fiifk ) Fil “MU-D2-P” (DGAT2
FH PDAT il ) o A BI4EE 2 “WT7=HFERY (BRI, MU) s“0D"= 2 ;“dew”=T- 4 i
& “TFAs” = RIBIT R F1, “TFAs % dew, % WT7 =AE%F THFAER ( “MU”) BEFE) TFAs %
dewo JIBTIR%EE N 16:0.16:1.18:0.18: 1 (JHR ) 18:2(LA)  GLA\ DGLA ARA. ETA F1 EPA ;
TRl IR DTRG0 R 7R R S IR T BRI 4 L
[1184]
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e BN vrek AR . HARME, ZESCE0 B C AT E A, DGAT2 X yHAEY& B ok KT PDAT
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8% DGAT1. AHSCHE, GnsSE5: A PriESE 1), 76 DGAT2, DGAT1 FH PDAT Hr i) S b & S HUR ZI4H
[F] G Bt 2 s (BRI, 23 2 ek 2D 4896 .49% H1 42% [ 220 “TFAs % dew, % WT” 1),
[1186] & TG/ B 4H 1, s % AN DAG AT PR I I S 350mh & &R A0 EPA 15 4%
EEIE . 52, DGAT2 @ifr 3 EURNA—F KNG BT & UL EPA (5 IR BRI H 73 bL K20 Infis
(R B SCH kR EU-D2 A3 1K) 45 5 ) o DAGAT2 1 PDAT #Risl%:, S EUR D KA ik %
() EPA T 43 b o

[1187]  EETIALIRIE 45 5, A RSR DGAT2 1 / B8 DGATL A1 / B PDAT A TR 2 i 25 AR
223 TR T AL 7= R L 1) PUFAs, B0 46 EPA IR IR HE [QEE BRI R (A0 BFR Y2088, Y2089,
Y2090.Y2095.Y2096.Y2102.Y2201 1 / 8% Y2203) H1(f] PUFAs H 4> EeitA T B . SEhs |,
it N HIE FC I BE B AR Y2214 Gl A 9 ZE{HEE / A 8 RIS /242 14 % ARA 5 iZ B FRAEXS T
B TR TG HE [CEE BE ATCC#20362 (1) e 225 K 1 42 Aco2—, Lysb—, 2XGPAT: : TgD9e: : PEX20,
OXTEF: :IgD9e: :LIP1, FBAINm: : IgD9e: : OCT, 2XFBAIN: : D8SF: : PEX16, GPD: : D8SF: : PEX16,
GPAT::MAA5::PEX20, FBAIN: :MAA5: :PEX20, YAT1::1.D5S::LIP1, GPM/FBAIN:: 1.
D5S::0CT, FBAIN: :F. D12S: : PEX20andGPM/FBAIN: : vEL02S: : OCT ;) "1 R4R DGAT2 [ 35 5
FARA T Ay Ee3E N 17 £ (IR KR ) .
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—{___ Skdi2
Kid12p%
Cad12pk

L Dhd12¢k

— [ g

Kid15p%
[ o

Cad15pk “*”iﬁ%
—— fMd12

Mg d12 % fié

_ Nc d12
—
Afd12pk

Nc d15

L Mg di5

—— Fgdi5
LY— Fmdi5

An di5
] | Afd15pk

Mad12
------------------------------- Mad15

I L) L I L) I ! '

70 60 50 40 30 20 10 0
A F B IRAK (x 100)

77.0

K 3A
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4/39 1T

YI AHAS W497L K [X]

pY57 Yl AHAS W497L A B
9370 bp
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Pucl (1}

Ura3-516 XPR2
Spil (12128).__———\ Srrerle g _EL2SYN
~ b __TEF pro
Amp_ ' "f‘r " Clal (1459)

,  Lip2-3
\ _._F.D12

pKUNF12T6E

Ascl (9420)_ 12649 bp

4 FBA1

Ura5-784 i 9
BsiWI (8629) R APl (4207)
Pex20-3 O "Bglli (4221)

EL1S TEF

......

Sival (6380)

K] 9A

Ura3 Clal (17)

Bglll (9343) h J— e TEF
\ - s
Pmel (9329)\\ < — BNl (787)

Clal (8982) N\ MADG
. tiptd

Swal (21 14)

pDMW232
10945 bp

" Fbat + Intror

¥ " Bem (3443)
'MADS

\ " pex20-3'
Ascl (55505 \ “BsiW1 (4755)
‘Leu-b'

K] 9B
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14/39 171

FMAINM
Bghl (11347) Swal (1)
D17DS % Leu
S " .
BsiWI (10957)  \ '\ g .
Pexi6-d  y¥ QY. B/l (1763)
Pacl (10345)\\ Pmel (1811)
POX3Z A & 000 W FBA1+ A 4T
BglI (9812)...
- pZP3L37
Sphl (9521)™ _ Bghl (3228)
12690 bp
- T'p17DS
" BsiWI (3618)
. MuUpZ-S‘
Amp ‘\ ‘Clal (4233)
AN TEF
VNN gl (5063)
/ 7 V4 VS
Ascl (6813) 7 \ 1\ \ D17DS
Ly, VA \
POX3ag R |\ BsWI(5453)
\ Pex20
‘BsiWI (6043)
K] 9C
GPD, Not1(1)
Clal (7682)___ = """ Neo 1 (189)
— e e
Neol (7663) Fm.D15
sat72n” AR by Sall(962)
‘ @ < Nor1 (1226)
Ure3__ N\ Z¢o R (1244)
‘ \XPR2
pY37I/F15 \
8154 bp 4 651w (1517)
“ColE1
Pacl (5729)
Sph1(5659)
ARS 18" e
,,::;
/
EcoRI (4313) 1 on
K] 9D
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GPAT Swal (1)
___FBAINm
" " EcoRI (802)

g
i

;A Pex20-3'

Pinel (8525) _
Cla (8178) 7 PKO2UF2PE B BsTWI (2645)
a ;
/4 10838 bp ¥ N
Pacl (8163) _ Hindlll (2655)
“YLD12-N
Ura3, % " sl (3382)
Sall (6665)_ N
EcoRI (6646)
YL12-C T Amp
Spil {6090)
K] 9E
Pex20 BsiWL (1)
) P
Ura3-3'
P
Pacl (721)
TEF pro_.—
EcoRI (4297)
Clal (4289)
Ura3-5' ‘

Sall (3565)

Kl 10A
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XPR2

\
Sall (12010) /Hr‘ndlll(l)
LIS _ oo maldean.

YLD12-N
" Asel (728)

e -
“RTDL L

GPAT_
Swal (10475) 4
Bsiwi (10437)_

Pex20-5

:1':"’\ .. AP

pKO2UM25E
12663 bp

MA-D12™
7 Sph) (3436)

FBAIN ¥ vuizc

Swal (7942) "\ T EcoRI1(3992)
Belll (7920) " rEF
Pmel (1906) N
Clal (7559) ‘ " )g. D5
Pacl (7544) / \, “Pex20
Urad Sall (6046)
K 10B
Pex20
rELO2S
TEF _
EeoRI (13328) “.\ \\ \ BsWI (1)
BcoRI (13306): N ‘-,\ b : ceme PN
Lipt3 g™ Asdl (817)
San 12679)__ o Amp

DES _
FBAIN Sphl (3525)
. pDMW302T46 —
Bgl1 (10599)
14864 bp -
Pmel (10555) ; Lip1.3N
GPOI. . " Pact (4294)
Sall (9437)_ y “Pexte-a'
ELIS ™ g F.D1Z

e,

Sall (8881 1 )
L'p2—3| /?, . \ \\ TEF
Clal (8078) /‘ \.\ EcoRI (6450)
Sall (8069) Ura3
K 10C
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17/39 11

Pex203  BsiWI(1)
Saln(15411)  \ / Lip1-5'N
HDSS_ e _ASA(B)9)

GPAT
swa 13300) P . Amp
Lipt-3' ‘
Sall (12682)
Des___§ " Sphl (3527)
FBAIN POMW303 """ Lip1.3N
N 15996 bp 2 -
Bg/l (10602) . 3 B Pact (4297)
Puel (10558)\ B rexiss
GPOIN N\Jg & FD12
Sall (9440). ™Ry :
EL{é:_'..'."I o TEF
San(ssse) P ™ EcoRl (6453)
Lip2-3" / " Urad
Clat (aosn)/
Sall (8072)
K] 10D
Puel (12690)\
Bglll (12672) cud (1)
Urad walk . |EF PIO
™ g HDSS
cua (11055)___ 4P W Pexted
TEF. .. ¥ W Pacl (2109)
Bghi(10283) A VA Lewd

pDMW271 "Sphl (2620)

13034 bp

Swwal (8960)
Fbai + Intron
gm ez

/

MADS

R A (5520)
\Leu~5'

BsiW1 (6315)
Pex20-3'

K 10E
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,Pex20

/

_BsiWI1 (318)
Ura3-3'
___Pacl (1038)

———

pZKUGPI5S
6912 bp

XPR2
Noil (13131)‘

{
Sall (12668) \ \\
EL1S,

"\\\ i
Nea (2171 \ \

GPAT '
v\

Swal (11133) \\ \

Himdl} (1)
.. YD12N
B'_\\

BsiW1 (1 1095)\\‘ \ Asdl (728)
Pex20-3' \: Amp
Nod (10778)_
MA-D1Z
Neol (9572) \ |
ool 0572) ~ B pKO2UM26E
FeaN\ B Sphl (3436)
N 13321 bp )
Swal (8600) \. ¥ Ncdl (3705)
'l L‘\, .
Bglll (8578) -'YL12-C
Puiel (8564) Ny /' “EcoR1(3992)
~— ~...
Cld G217+ g FBAIN
Pacl (8202) ' R - " Neol (5015)
Urad Y, \ " MD6B
Sall (6704) \,\ Noil (6395)
.Pex2_0
K 1B
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19/39 11

Pac1(6455) /Clcr! (13)
\
Ura3'-516 \ /l’mel (360)

Sphi(5933) S Bgll(404)
; . EcoRI (419)

N Neol (854)

8 Bsiwi(1061)
“p12
Amp___
~""EcoRI (1907)
““Not1 (2117)
P Pex20-y
" BsiWI (2434)
" "Ura5'-784
Asc (3225) Sal1 (3015)
K 11C
Pex20-3
Notl (7849)
BsiWi (7576)\ "\ BsWL(1)
Sall (7566)_ \
D17st
Bgl (7186)
Ned (6769) .. ’__Amp
Kpri (6424),_ -
FBAIN
s 574, | 8165 bp
_ifcom_(s7i4):‘i*:' AT
Sall (5705) o Kl 2753)
\ _ HindI (2785)
Ura3 . EcoRI (2797)
Pact (4213)_____ RSN " ARS 18
Clal (4193)-/ HindIIl (3595)
Sphi (4143)

K 11D
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SEQ
SEQ
SEQ
SEQ

SEQ
SEQ
SEQ
SEQ

SEQ
SEQ
SEQ
SEQ

SEQ
SEQ
SEQ
SEQ

SEQ
SEQ
SEQ
SEQ

SEQ
SEQ
SEQ
SEQ

SEQ
SEQ
SEQ
SEQ

SEQ
SEQ
SEQ
SEQ

ID
ID
ID
ID

ID
D
ID
ID

ID
ID
ID
ID

ID
ID
ID
ID

ID
ID
ID
ID

ID
ID
ID
iD

ID

ID
ip
ID

ID
ID
ID
ID

NO:
NO:
NO:
NO:

NO:
NO:
NO:
NO:

NQ:
NO:
NO:
NO:

NQ:
NO:
NO:
NO:

NO:
NO:
NO:
NO:

NO:
NO:
NO:
NO:

NO:
NO:
NO:
NO:

NO:
NO:
NO:
NQO:

*hkhkkkkkk k% * * %k k Akhhhkhhhhhhhhdhkkkhkhdrkhkhhhxdx Fxxrrkhdn

58 MKSKRQAL-PLTIDGTTYDVSAWVNFHPGGAEIIENYQGRDATDAFMVMHSQEAFDKLKR
60 MKSKRQAL-PLTIDGTTYDVSAWVNFHPGGAEITIENYQGRDATDAFMVMHSQEAFDKLKR
53 MKSKRQALSPLQLMEQTYDV~--VNFHPGGAEIIENYQGRDATDAFMVMHFQEAFDKLKR
54 MKSKRQALSPLQLMEQTYDVSAWVNFHPGGAEIIENYQGRDATDAFMVMHFQEAFDKLKR

* ok ok k& ok ok e S R 2 2 AR AR 22X R R R R R R AR RS R A0 AR R A

58 MPKINPSSELPPQAAVNEAQEDFRKLREELIATGMFDASPLWYSYKISTTLGLGVLGYFL
60 MPKINPSSELPPQAAVNEAQEDFRKLREELIATGMFDASPLWYSYKISTTLGLGVLGYFL
53 MPKINPSFELPPQAAVNEAQEDFRKLREELIATGMFDASPLWYSYKISTTLGLGVLGYFL
54 MPKINPSFELPPQAAVNEAQEDFRKLREELIATGMFDASPLWYSYKISTTLGLGVLGYFL

********************************************************* * k

58 MVQYQMYFIGAVLLGMHYQQMGWLSHDICHHQTFKNRNWNNLVGLVFGNGLOGFSVTWWK
60 MVQYQOMYFIGAVLLGMHYQQMGWLSHDICHHQTFKNRNWNNLVGLVFGNGLQGFSVTWWK
53 MVQYQMYFIGAVLLGMHYQQMGWLSHDICHHQTFKNRNWNNLVGLVFGNGLQGFSVTCWK
54 MVQYOMYFIGAVLLGMHYQQOMGWLSHDICHHQTFKNRNWNNLVGLVFGNGLOGFSVTCWK

kKK hkkkkrkrhkhkkkhrhdhhhk kkhhhkhhhhhhhkhhkkkdhkkkhkkkhkhhhkrhdhhk

58 DRHNAHHSATNVOGHDPDIDNLPLLAWSEDDVTRASPISRKLIQFQQYYFLVICILLRFI
60 DRHNAHHSATNVQGHDPDIDNLPLLAWSEDDVTRASPISRKLIQFQQYYFLVICILLRFI
53 DRHNAHHSATNVQGHDPDIDNLPPLAWSEDDVTRASPISRKLIQFQQYYFLVICILLRFI
54 DRHNAHHSATNVQGHDPDIDNLPPLAWSEDDVTRASPISRKLIQFQQYYFLVICILLREI

P N S 222222222 X2 RS R R 22 A E 0 2 khkhkhkkhkdhkhthhkkhkhkdkkdk

58 WCFQSVLTVRSLKDRDNQFYRSQYKKEAIGLALHWTLKTLFHLFFMPSILTSLLVFFVSE
60 WCFQSVLTVRSLKDRDNQFYRSQYKKEAIGLALHWTLKALFHLFFMPSILTSLLVFFVSE
33 WCFQCVLTVRSLKDRDNQFYRSQYKKEAIGLALHWTLKALFHLFFMPSILTSLLVFFVSE
54 WCFQCVLTVRSLKDRDNQFYRSQYKKEAIGLALHWTLKALFHLFFMPSILTSLLVFFVSE

Fhkkdkkhokkdkd ok hkk ok kokkk e T ST TSR EE SRS S SR SRS A R AR

58 LVGGFGIAIVVFMNHYPLEKIGDSVWDGHGFSVGQIHETMNIRRGIITDWFFGGLNYQIE
60 LVGGFGIAIVVFMNHYPLEKIGDSVWDGHGFSVGQIHETMNIRRGI ITDWFFGGLNYQIE
53 LVGGFGIAIVVEMNHYPLEKIGDPVWDGHGFSVGQIHETMNIRRGIITDWFFGGLNYQIE
54 LYGGFGIAIVVFMNHYPLEKIGDPVWDGHGFSVGQIHETMNIRRGIITDWFFGGLNYQIE

*************************#**********************************

'58_HHLWPTLPRHNLTAVSYQVEQLCQKHNLPYRNPLPHEGLVILLRYLAVFARMAEKQPAGK

60 HHLWPTLPRHNLTAVSYQVEQLCQKHNLPYRNPLPHEGLVILLRYLAVFARMAEKQPAGK
53 HHLWPTLPRHNLTAVSYQVEQLCQKHNLPYRNPLPHEGLVILLRYLAVFARMAEKQPAGK
54 HHLWPTLPRHNLTAVSYQVEQLCQKHNLPYRNPLPHEGLVILLRYLAVFARMAEKQPAGK

*

58 AL.
60 AL,
53 A-L
54 A-L

Kl 13
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Nod (1)
Pex20-3'
e [~ ~——__BSIWI 3 18)

Igb9e

Neol (7086),
N

__ColE1
FBA1+ K A F
EcoRl (6063)\
EcoRI (6041) Amp
— pDMW237 -
Sall (6022)
7879 bp
Ura3™™"
‘ H or
Pacl (4530)__ " HindlII (3102)
Clal (4510) N EcoRI (3114)
Sph (4460) “, ARS 18
Hindlll (3912)
K 14A
TEF
Cld (7968) \\ Nel (1)
EcoRI (7952) _ . """‘Bgm (310)
- D8S-1
__Nod (1264)
EcoR1 (6989) ™ "~ XPR2
LEuZ Pac (1483)

pDMW240
8380 bp

Spht (5700) '@
HidIH (51 52)‘_5
ARS 16 Amp
EcoRI(4354) . _ 3 N
HindHI (4342) / M orl

Cldl (4337)

Kl 14B
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Noil (1)
BamH1 (13)

4 imiRk R A8 Ab Al

Notl (7519)
BamHI (7507)___.
GPD_
T3P L & .. LEU2
P(LAC)
PMB1
AP "2 MICRON
K] 14C
EcoRI (7024
FBAINmK Neal (1)
Swal (6223) N _FD12
Bgil (6201),
Pmel (6187)
Clal (5840)__,
Pach (5825) 4 ¥ _Nol (1405)
Ura3“516™ & U2y
Sph1(5303)_ pKﬁt;ll;n;kFZ &= Clal (1747)
-op §  Bsiw1(1804)
. Uras-784
Sall (2385)

" Ascl (2595)
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Nort (1)
Lip2-3'
7

BsiW1 (400)
"7 "Ura5~784
... Ascl (1191)

& A.44D8

Bglll (6060)

pDMW277
7013 bp

e

Swal (4819) W8

Bgi (4797)_\__ N v

Pmel (4783)

Clal (4436)___... A,
Pacl (4421)/

Ura3-518

Sphl (3899)

" Amp

K 15A

pZF5T-PPC

5553 bhp

\
Prmel (3199) f1 ori

K 158
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Noil (1)
et

. _Pex16-3
" Pucl (346)

_ColE1

Nedi (4202) oDMW2B7F

5473 bp

et

FBAl+ A 4&F ,
Y Amp
Clal (3230) ] _
Pmel (3199) Iy
H ol
K& 15C
Sph1 (10399)
HindI (9851) Clal (1)
ARS18__ . _ .. FBAIn
EcoR1 (9053) ) " Neol (973)
HindIl (90417 085 T Bg (1291)
f ori__ \  DBSF
i Noit (2245
. pDNIW297 ~-.-k.....Pex1‘6_3‘ )
- 10448 bp N
Parl (2590)
V™™ Urad
ColE{ L g sell (4082)
BsiWI (6257)__—"" '_\'“‘" ‘EcoRl (4101)
Pex20-d 0 « “EcoRI (4123)
Nod (5940)/ . / \.\ FBA1+H 4AF
igD9e Nel (5146)
& 15D
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UU:.
Pexz0, | GPAT

Ecolu(14447)\' \ \ /_,-' ) BSIWI(929)
TEF. N\ e €atpmgy—-C'! 080
Lipt-3'_ v
Swal (120127 )
FBAIN

______

y_ Clal (1052)

e
Sea

"FBAA 4
.. KR IEAFEEsyn
‘oCT
pZP2C16M899
g 15543 bp
Pextés % & AHAS
Pacl (10325) ..
roes AEAE %R 0 o Clal (5373)
Sphl (9670)/ =" BsiWI (6152)
,: poxe BT X
Amp sAscl (6962)
K 16A
Ura3'-516_\ Pacl (1)
Sph1(12774) 4,
Amp - =

FBAIN
o Swal (2588)
: Lip1-3'
Asc1(10066) A pDMW314 AR IR e
Uras-784 13295 bp 4% D9 3E 1 By
BsiWI (9275)~ g ~TEF
Pexzo-a'”" \ : EcoRl1 (4123)
Pex20
F.D12" g ‘DOE
y T GPAT
Fbal+k 4&-F \ ~BsiW1 (6148)
"\ Clal (6199)
Pmel (6546)
Swal (6582)
K 168

173



CN 101111601 B w BB B M

27/39 11

GPD

Clal (M6s1} DTS
Lp23 . N\ ey -~ - -55WI (808)

BsWI(14036) 0% PRy Pex16-d

-

DTSl "-{}acx(mzs)
YAT B 2054 Qeu-s'
Pmel (12497)™ Sph1 (2137)
""" Amp
B pDMW325
Urad ™18
15559 bp
EcoRl (10876) ™~
GPME 3 T Asel (4837)
FBARAF o “Leu-5'
. BsiW1(5632)
lg. D5 . N ‘Pex20-3
ocT // "MADS
Fbal+A 2F
Kl 16C
Clal{1)
GPD\ [Pmel (348)
Des_ Sl (... OCT
Pex16-3' v P DIEsYn
Pacl (13804) \ R4 ... EcoRI(1576)
Lys3 ‘ & > Foalnm

)
PR
S

pZKSL5598
16325 bp

\ 'EcoRI (3240)

Amp ‘\\LeuL
" EcoRI (4203)
Asec] (10409)\ T GPAT
LysS' . ‘
Swal (95T3)___ > X & Maps
Lip3™ S " pex20
l.g. D5 N BsiWI(7150)

\
NT

K 16D
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Lip1.3N _Pad (1)
g __ _Fbal+/ 47

_Fm.D15

e

HindTT (2085

Amp_ .
__Up2-¥
---- “Loxp
ColEt X
Asd (6713)__° Ura3
Lip1-5'
LOXP : .
B ~—
N, Clal (4194)
HPT TEF P
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K 17A
Lip1.3N_ Pacl (1)
A Y
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/

CoEr..._ [ pY80.loxp.2F15 R
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e
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LOXP
XPR2 _ N Up23
' L
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S/ (8837) BsiWI (114)
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Bantll (8128) "2 s GolE1
TEF '
. Amp
pY79.Cre.AHASw497L
8982 bp o
SUR’
Sk (5588)
Bl (5178) 'ARS 18
\, "sph (4256)
"Pad (4326)
Kl 17¢C
_ Fba1 /Loxp
Sl (9627)__ Ura3
F. D12 N _Salt (1682)
K Clal (1691)
y TEFP
™ Bantll (2106
. Y86,loxp.Ura3.Hyg.F12
. pY86.loxp yg L HPT
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Col E1 , Swal (2588)
B 10485 bp B
. Lip1-3'
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3 ) id \}\
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Pex20-3' _BsiW1(D)
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F_$K Dr.D6 ORF ColE1
Bautll (6943)____ 4 » Amp
Ned (6769) 4
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S 8423 bp
... [1on
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~N
Apd (2759)
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PEX20-3'
Notl (7007) BsiWL(1)
Sruj (6783) ( e ColEq
n4f| /'o\".
Neol (6769)
FBA-

AmpR

pZUF-Mod-1
7323 bp
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‘V‘wm“
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ARS18
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FBA-___
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Ura3_ 4 -
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.+.,
588z+ (L28L+F SvLL+)
. C#L5 I
W %MN mm”wu_mmmq (8861+F 0681+)
b4 I
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4 (dq
E
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‘Natl(l)
Pex20-3'
D6S.

T BsiWI(318)
Nrol (7086)

. ColE1

FBAIN™~[-f

EcoR1 (6063)__\:}

""" Amp
EcoRI (6041
EcoRV (5304) W) "1 ori
Uraé:‘ N -
EcoRV (48%) __ W "\ EcoRV (3110)
Pac! (4530)____.—2), SN "EcoRI (3114)
Clal (4510) \\ EcoRV (3590)
Sph1 (4460) ARS 18
K 21A
Sal1(10761)
BamHI (10643) \\‘ Noti(p)
D8s, \\ \ Pexz0-3'
BamHI (10334).__, _ Sk laady """ BsiW1(318)
Neol (9670)__ g ColE
FBAN_
EcoRI (8647), NS .. Amp
EcoRI G621, [
Sal 1 (8606) g
EcoRV (7888) p2UFeS-EIWT "M o
ras \ § 11046 bp A Hindill (3102)
EcoRY (7450) \ ‘ Q\"Ecalwcsnoy
Pac1(7114)_ " @ ‘EcoR1(3114)
Pex16-2 "X P\ EeoRY (3590)
Bk TeE v B3 : &  \Ars1s
Neol (6225) 5' : L\ “Hin dI (3912)
BumHI (5973)/ \ \ Spir1 (4460)
i \Cla1 (4510)
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Kl 21B
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Pex20
Noit (6245) "‘~.,.' /Bs:Wl ]
Clal (5951)
YE1

eae

_ _Ura3-3
_Pacl (121)

EcoRl (5284) = ) _ColE1
/( . i e
Ned (5264) 8
‘ pZKUGPYE1-N
g 6561 bp
GPAT
Clal (4289) amp
Urad-5" A9
Psil (3912) T
Sall (35651 f1 o)
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,,-" Pex20
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________ Ura3-3
Neal (5581)_ Pact (1038)
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6498 bp

Clal (4606)
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Pexzq
Noil (6245),  \ BsWI (1)
Clal (5951),_ S . Va3
Neol (S766) & _ Pac(721)

EcoRI (5284) S8
Neol (5264) [ '
nZKUGPYE1
v B 6561 bp
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Ura3-6 " »
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. N
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