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THERE OF

1 FIP-yeast (TR EEET I DNA FFF:

| (54) Title: A FUNGAL IMMUROMODULATORY PROTEIN PRODUCED BY MICROORGANISME AND USES

j G4) EWMER: AAREYHENRERERTERRRERE

(57) Abstract: The present mvention
relates to a modified nucleic acid
molecule, which can be translated into
a fungal immunomodulatory protein,

ATGTCTGATAC
TAAGAAGTTG
GGTAACCCAA
AGGTTTTGAC
TVTCTGGTAGA
GAATCTGATG
ACTCTGGTTA
TTTCGTIGTT
CTCAATGGA

AAGAAGCTCT
GCAACCCCAA
AGTCTTGACC
TCCGGACGGA
AGAGCGACGG
CTCCGGGTAT
TTCGTTIGTCG
CCCAGTGGA

wo 2005/040375 A1 {00000 0 0010 0O O

TGCTTTGATT
TCTTTCGATT
ACAACTTCAT
TGATAAGGCT
AACTTGGGTG
GTTCTCAAAA
CGBTATTGCT
GATCCAGATA
ACTGA

U]

2 L FIPz (REEHEGT)H DNA /751
ATGTCCGACACT GCCTTGATCT

CGTTCGACTA
CAACTTCATC
GACAAGGCGT
ACCTCGGCGT
CTCGCAGAAG
GGCATAGCGG
ACCCCGACAC
ACTAG

(I

TTCAGATTGG
ACACTCCAAA
TGATACTGTT
TACACTTACA
TTAAGCCATC
GGTTAACTTC
GATACTAACA
CTAACAACGA

TCAGGCTCGC
CACCCCGAAC
GACACTGTCA
ACACGTACCG
GAAACCCTCG
GTCAACTTCC
ACACGAACAC
CAACAACGAC

CTTGGGATGT
CYGGGGTAGA
ACTTTCCCAA
GAGTTGCTGT
TTACGCTGTT
TTGGAATACA
CTATTCAAGT
TITCATTATTG

CTGGGACGTG
TGGGGLCGCG
CCTTCCCGAA
CGTCGLCGTC
TACGCGGTCG
TCGAGTACAA
GATCCAGGTG
TTCATCATCG

1 DNA SEQUENCE OF FIP-YEAST (SACCHAROMYCES
CEREVISIAE CODON)
2 DNA SEQUENCE OF FIP-LZ (GANODERMA CODON)

and can be well expressed in fungus.
This invention also relates to
expression vector comprising the
nucleic acid molecule, thc host cell
transfected by the expression vector,
the method of expressing the protemn of
the invention in the transfected host
cell, the uses of the host cell expressing
the protein of the mvention, and a
purification method of the fungal
immunomodulatory  protem.  The
protein of the mmvention has a wide
range of immunomodulatory activity.
Therefore the present mvention also
directs to say protein in the use of
producing  the  cosmetics and
pharmaceutical composition, as well as
the food or feed additives comprising
the protemn. Fmally, this invention
relates to a method of oral
administering a fungal
immunomodulatory protein or a protein
fused to the fungal immunomodulatory
protein to a individual to modulate
immunological activity

(4]
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(81) ERBEERHHIEMR, ERFE—MTRHEDERFP):
AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE,
DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, HIEMMAI4.1780 FFHR:

GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, — EFRIFAEEFPIFEENPEFHEBRTFEMNGEN
KZ, LC, LK, LR, LS, LT, LU, LY, MA, MD, MG, 4.17Gi) P BEEE LM 1R E Bl
MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, — (FRIFAEEGRIFEANERZELRENRSE
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, (4R W) 4.17iii)) ¥ B R B SMO PR H 45 E B
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, — RBAFREWA170v)RITEE
YU, ZA, ZM, ZW
HERFAM:
84) BEEGBERE, EXE-HTREAPBXER): — BIEERRRIRE.

ARIPO(BW, GH, GM, KE, LS, MW, MZ, NA, SD,

SL, SZ, TZ, UG, ZM, ZW), BRIEEFI(AM, AZ, BY,

KG, KZ, MD, RU, TJ, TM), BRIl Z RI(AT, BE, BG, FEIBNFRRBARERSHS, WSETEESNY
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, PCTABBFIRKA“KRBRESHSHERE".
IE, IT, LU, MC, NL, PL, PT, RO, SE, S, SK, TR),

OAPI(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

ML, MR, NE, SN, TD, TG)

(57) E

ERHB R -BREGERRES T, SERS THIFERERERTEH (Fungal
Imnunomodulatory Protein), WfUAERBEARENRE. ARMIEW RE ST XL T
Tk Bk . SFIARAE TS AN, FIEAR K ARE S FT I R A AT
5 AR AEERIOE ERRH R R AL EERERTEAN D E. ARARERRA
HIVE B50% HAT5h A% (inmunomodulatory activity) o BEAR ML RARWEH
T A EE SRS YRS R AR AEARNEREARRMOHEY. BF, &
S B R AN T R EL T G VR T B B S O S A E A AL A S B LURT S TS TR Y
H i
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) PR A A 0 ) 28 B B T e R R B LR

BoAR 4

AR R— BB REHBRRS T, ZZRS T EER %% R &S (Fungal
Immunomodulatory Protein), W LIZEEEABRENRE. KRBT LA EZZEBRL TH
RIEBAE, WREBRRLELIOTEEMM . REAR IR BT T 24000 5 7%
BEARAEERNEEZHRYRREACERAERTEAR L. SRANEERA
BT Z W 5%Z R 2 (immunomodulatory activity) » FAS K BIEE— 58 B AR B EE
RENERBEGESYIHRRSARAEARNERERAMRIIYESY. 85, &
KR KA D IR EE G R E A S B AR T E AR S B A LT s iE
7k
HEEREEA

VB SBT3 R B L AT LSRR B B R (Lectin) , ZEESRS LE S
W (Immunomodulatory) J R4 F It (Hepatoprotective) MIiE I, TTREE G TER B BHEM
Lige (Lin J.M. et al., Am J Chin Med. 1993;21(1): 59-69) , HIZ&Z 4 (mistletoe) il
VorBEBHESEEER B2HMER (B-galactoside) AE—MIERES, FNEEEAE
& (In vitro) BIEEH (In vivo) BE RS I E (cytokine) f384: (Gabius H. J. et al.,
Anticancer Res. 1992 May-Jun;12(3): 669-75) . 7EPA Balb/C /NRAE KA IIR A+,
o W B M B AE SRR B TS R Ak B B . (Couraud P. 0. et al., J. Biol. Chem
1989; 264:1310-1316) .

RZ (Ganoderma) RIFFELNEN L, REMFMEREHIW: RE (6 lucidum)
(A1), WERZ (G applanatun) (F6), MEGRY (G tsugae) (Z1f), 2RZE (¢
sinense) (BE)RRZE ( G oregonense) (BFEFE).

—ER TR, FlINRZ., EHERESHERFALNEARPERLERLUNEERSE
B B ST R, X B e A h B 2 A% 18172 A (Fungal Immunomodulatory
Protein) f&§i#% FIP (Ko J.L., FBur. J. Biochem. 1995; 228:224-249), & 3 h=FEE
RGBT EEHEERFIILR . EPRURZREANREE. REABESHTH—R,
X YERF N R KB . ‘

HEFRRARZEFHLHM (Chen HY et al., J Med Mycol. 1992; 33:
505-512)  {RAFIFMELIRE (Lin J.M. et al., Am J Chin Med. 1993;21(1): 59-69). #i

e K IG5R S B LhRE, (HRZ B THEEDY) (Horner W.E. et al., Allergy 1993: 48:
1
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110-116) B/ FALA W TR (Kawagishi H., et al., Phytochemistry 1993: 32.
239-241) . HABRGHWARZAUL LR EE (L2-8), RUAEMH LS THE
N YRIT PR R TR HE IR RS e (Kino K. et al., J. Biol Chem. 1989: Jan 5; 264(1):
472-8) o 47 (1995) IR\ 53 — Al & I ZER— S4B PR B LB AT EE FIP-fve) ; KILX
EERE L7-8 M SRR E A M E X 00 9 41075 hE 24 T2 B RO DU, 2622 BLR B b Ak s
WP RIEMH S TSR, FEMXRE G RAE R EIEN, B LE
fR¥ IFN-v, IL-2 & TNF-a ZRE#FEH. Ko J.L., Fur. J Biochem 1995;
228:224-249) , '

HEESEERZENERHEY, BRITRIIFRE. AMARE RS TF A2t
BEEAAM. BT EZEMETREMEY, BT ASEHFERMT (NEa. B35 44,
AR R R R R TR R A DRI T2 AR 4RE, AKIEE (Hirudin) .
MEEE (Hemoglobin) . JR¥AEE (Urokinase) . AZKMIBEE (human serum albumin,
HAS)  BUREBZFAEKETF-1 (insulin-like growth factor-1, IGF-T). 4 E: 4
JUERTE R F (granulocyte macrophage colony stimulating factor, GM-CSF), B %Y
FT 2 BEH%E (Romanos M. A. et al., Feast 1992; 8: 423-488) . WK FUEEE & R4S,
ﬁ%ﬁ%%ﬁi%%ﬁﬁ&%ﬁﬁ%ﬁﬁ%@@@ﬁSRMﬂmwwwmﬂﬂ%ﬁE%

EIN B LAY 2 ERER T ENR Z AR S AE AT EE (EESHE
5334704 %) . MM TREZRKEBRIFIEF, B2EKTFHLNEN E, FEHRZHr
%%%ﬁ%%ﬁi%gﬁﬁ%i%%ﬁﬁﬁﬁEﬁﬁ%ﬁﬁoE$E%ZW%$%ﬁﬁ§
HERZHZEFETEANES.

SERTEITST (R EFRISE 5334704 5) R PRI AL 10 75 a4 72 R S 4y Y3 B 1 1
FERIFANG . EEEFNAKBTE AR, WG K3 E (endotoxin) MAE, UAIEREHEZ
PORAMEG, TG BRA RN . RIS A= BB AR, FERSRnEk
(prion) VFHHIfER .

TESGRIBIIST A (SEEEFI5E 5334704 5) ATF T NRZE (Ganoderma) 4B HIEE S
BB SR TEE. SR, WIES T UEEERERY (Ganoderna) B4
(mycelia), HMEAKRIBI—KER, BHEBDALE RS, FhBEESuaE
ERRE, AR ARERAE TR 2B R,

KP ALK
FRPRB—FERS T, OFE 1D FIROZEBFET.

2
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R G R B RIA B A RSB AR T TE A

IR TR &S REREIRTE S RE EHHE R T,

AR FRIKETTEAHENRE RERTEE.

AR RAE RZ R & A 0078 AR &

AR T RO R BT L TE A R 2 S T B B .

ARFRBREGERARZRERTEANAESY . SHSWEENATIILR . EZ
fh B SRR A .

AERAFRBENMEORR T AL AT EARSE ZE A EYEEMmE 0SS
R R

REATER

HTHEBEREEREZABERNE, UBAHEB AR A AR EWREES
R, IR B REYEE RS E A REMER (o BEER, RGEERI TR .

ARATFRE G E AR E (Saccharonyce.s cerevisiae) EIF LT i) DNA #%
BRFEFI(SEQ ID NO: 1) WTF:

ATGTCTGATAC TGCTTTGATT TTCAGATTGG CTTGGGATGT
TAAGAAGTTG TCTTTCGATT ACACTCCAAA CTGGGGTAGA
GGTAACCCAA ACAACTTCAT TGATACTGTT ACTTTCCCAA
AGGTTTTGAC TGATAAGGCT TACACTTACA GAGTTGCTGT
TTCTGGTAGA AACTTGGGTG TTAAGCCATC TTACGCTGTT
GAATCTGATG GTTCTCAAAA GGTTAACTTC TTGGAATACA
ACTCTGGTTA CGGTATTGCT GATACTAACA CTATTCAAGT
TTTCGTTGTT GATCCAGATA CTAACAACGA TTTCATTATTG
CTCAATGGA ACTGA

AR BHIZIR S F R — BN A RE RS, WAL 40 A= R =
Ge BT B A B A AT A B SRIR . T 78 24k 4 B8 BT DA R (R A

FRFRBORRS FE5HTERNRBRS TEER R 0BT . 15 emn
FFOVR LRIV —RILR G . T o L AR IR R 71 7= 25 ST E 415 1 (fusion protein)
ARAFRZRBERTEARFHRERTEES, o B0 E & RIS — A5 B 48k
(Weisbart RH, Cancer Lett. 2003;195(2):211-9.). HHRE 4B HS B EENLES
FGREEWEE, FAREREANEASE — AN EAKRENSES (fusion
protein) , REZESBEVANE FA LMEN—FIEH R4 (delivery system), BB — A EA R

3
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HRRR R = A %R A A S . AN O RZE A E A, b E RS EERNE
HR & RIEHI g,

ARPRYE—BIE, ZREDEREANKR ST BT SR EE MM, 0
N TFARFRIE S, SEAT URIOR (circular) BE (integrated) f Rk,

AE AR LIRFERAETIOTE EMM. i 2T R, A e
R, BT84 M DR S MBI 4 R T =

JHETE 2= 40 i 7T DL T B B2 BE R (Saccharomyces cerevisiae) . FUFGEE7REERE( Pichia
pastoris) . V#hEEE: (Hansenula polymorpha) . FEAifBRZEH: (Candida utilis) .
BT RLBER (Candida boidinii) \ EFHEABRE (Candida maltosa) . AMEES
B B (Kluyveromyces lactis), f# fi§ ® & (Yarrowia lipolytica), 7§ 75 B %
(Schwanniomyces occidentalis), SEZLEEEE} (Schizosaccaromyces pombe), FRIUEEE
J& (Torulopsis), (Arxula adeninivorans), B HiZEJE (Aspergillus ) (MJSLphe. ( A
nidulans), FEHI%E (A niger), WHEMHE (A. awamori), K MiE ( A. oryzae)), KE
(Tricoderma) (EEAF (T. reesei)). Y4t AT 442 —Fh1E L4,

FERARB—AHE TR ZRERNTEAE R MRBTE. EELRE () WH—
TYRERZE R EAERETFINRIEE M, (b) FIF Bk E 5% T B — N5 E 40
A, (o) SEREH IR E, 7 EMIRTTURIAF B AR, RIS S REIIE
Bl 3 . A B FTHETE 35 40 MU T O T BL B B B (Saccharomyces cerevisiae), K e 7Rl &
(Pichia pastoris), I EERF (Hansenula polymorpha), 7=Mi{E Bt (Candida utilis),
TR LR (Candida boidinii), FFHESTRET (Candida maltosa), FLERTIEYEmeR}
(Kluyveromyces lactis), fi#flg® 5} (Yarrowia lipolytica), 78 77 B#EF (Schwanniomyces
occidentalis), SRIGHIJAMEE} (Schizosaccaromyces pombe), IRIIEEFFE (Torulopsis),
(Arxula adeninivorans), BUHI%E)E (Aspergillus ) (WM&, (A nidulans), EHE
(A. niger), YWEEHHZE (A. awamori), KMHE ( A. oryzae)), K% (Tricoderma) (B A
% (T. reesei)) . HYWHMBTTLER—MEEME. FEBbE P, BENEIMR
ATEBEER (Saccharomyces cerevisiae) . 7E(b) FTaHIFRIEH &% pYBLOIFIP-yeast
Bt pYBLOIFIP-1z (B 4 (I K E 4 (I1D) ). P B AKREE A REE BT 50T 1
RS GLRIILE 1 (D), WEEBER (Saccharomyces cerevisiae) TEIFHIBEFLFE DNA
BIRFFS. FEBAF BT HRBF FUR AT HAE #% (translation) I tRNA 53y
% (Sorensen MA, Pedersen S. J Mol Biol. 1991: 222(2):265-80) .
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AEPREE RZRBEM T ELOE RO FlanEE6E R 2 BT EL R
AEREE R, WA B O IR T S T AR R R iE e, TR AR
RIS IR, MDA 7= BRI A

ARPARE—FNETE AR AN E R E R ERTESNTE. TR (a)
R e AR TV (o) SRR, () YR%E pHEB) 4-5 2 08); (d) EBH
A (@) BB LERAMAR (04 LM BE T ol 8 (4-5) B (2)
WHRZRERTER. PGS BBE () A 5-50 mM B8 £ 22 W% (phosphate
buffer) pH 7.0, BA 1:5-1:20 EEGIMIA KRB ROAINE: () LABEMBATINE: (o) VA%
pH {EE] 4-5 Z[d]; (d)3, 000xg B0 15 7350, EERMMLAL 5 (e) 12, 000xg Bob» L 244,
ERRRHIZRIT (O LERIMA BT pH {EH 4-5 B9 OM Sepharose 4L (Amersham
Biosciences) ; (g) bl 20-50mM pH4-5 FIEEIB T R Z 4B AT EH.

AR AR L A EH S IR E RE T ES.

AR ABREERALNR Y CEEHEARE R 2 SR E SRR
o IRATTFT LR FABBkIES . S WUAEST. DR, 3B, kbl
MRS B AR YL T YR o [ 7 2B L B A R 438 (del ivery) BR 4%, T LL DR R 77
AAMEH T NAERKEE K, a2k, hiUBEESERE aERY
BER AT, BT R A RN .

ARHRENANHRZ RERTEARTRE R TEARE EHRTUSZ4F
RTHISE, %, FRERE”, FEE. XEFIEMWARLFRELL5E. 8. g
BRRAPEE . ., M. FEFRAERIF. BIF. BIF, FWIF. ST,

AR SR A O IR A & AR B R 2 G i Y B A S R T A B S R B T S
WRZGREHTEAT URMNRZH & HRK b ARATATHTIETR. BTRE 45
WHEANMEHTEY, EEA EERTURDORE . BERBGESRN. T 6E
71 PETHERT. SEAM . PURSERABENBRLEESRETHF. NE TR SRR
mE, FTLGERAEA . B R E . AR 2R DR BRI BT Y S R
(Black PH, Brain Behav Immun. 2003 Oct;17(5):350—64.),

AR BFRAL Y R 2 G VA B AT DA DA B IR 48 R O 2R G S P R
RZHEFATEATURNKATE (£ coli) BREBEGIMEAEBERE (Saccharomyces
cerevisiae) H|&HE .

R ARM—Fh G 2R, BTG5 B vk (Western blot) B BEBE 45 % 1 i K2 B2
(Enzyme-Linked Immunosorbent Assay(ELISA)) FskA&i=zy (iR =), &&. k. 1k

b FERIMY . ZMEECTERRRERATESLAAYNEE, EARTRPERESA
5
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BRTEASENRIEWE. (Molecular Cloning: A Labora tory Manual, 2nd Ed., pp:
18.60-18.75.) .

BERKNEARNASDEBETHEEMBEARMMFTHENENRINYR, X8R
A0y 5 6L 95 38 & 1R AE A B BR A (sweetener) . 3E 784 (thickener) K i Bk 4 R
(flavoring agent)%&,

KRVA-EDIIE LT EMRBERFHIE, TEEE LI (stage) TTE, WERKA
HIZERTIANR . #EE BT E— R AR ST BT 3k T A 54 & B vR T B &
W R BT B 1k 5 0 E B Ve 1T .

P I 1 B

B IDAXKRAFNHERNERRZAERTE AN R R EERFE
(Saccharomyces cerevisiae) FTEIFHIZILF, FIP-yeast s

B 1 (1) ARZE (Ganoderma lucidium) RGBT KIEE RS, FIP-1z.

B2 AXRAFHER SRR ZRERATERERE, EFE2 )y BEHE
(Saccharomyces cerevisiae) B EMNFHENERER M54, B2 1) ARZE
(Ganoderma lucidium) JRTE W B FEIHRAIIER KR 54,

K 3 A RZ (Ganoderma lucidium) , ¥AR% (Ganoderma tsugae) M Flamnulina
velutips MEEEBRFHILLE .. MAEFERR=EMFRNEER.

Bl 4 % (1) pYBL01(II) pYB101-FIP-yeast (III) pYBl01-FIP-lz =F Bkt siE .

5 I BEE (DY150 BY BY4741) IRIARZAERTEENEE. HFE 5 (DFEFR
Bl pYB101-FIP-yeast FRiZFFHATETE: Bl 5(11) R pYBLO1-FIP-1z Fik# k34T
%K. B, MRREARS TFEIRHES: 175, 83, 62, 47.5, 32.5, 25, 16.5 & 6.5 Kd.
S RAHEFWMAKEHENHENRZAERTEA IR ER. £ 12 X
pYB101-FIP-yeast RIEH LT TE DYI60 BEEMWH A HHIk, F 34 #FE
pYBIOI-FIP-yeast RIAZAPT T BY4T4l BHEMW AR, % 56 BEHRE
pYBLO1-FIP-1z FRIEBARFTHE T BY4TAL WERF BN P/ NEE T HE, 55 7-8 R 7R pYBLO1-FIP-1z
RILBARFTEETE DY 150 BERFH I N EETEAk o

B 6 A RERZRERNTEBNZRFIIKRHBIE, EF O REESIY,
(ID R RE5Y.

| 7 % pYBLOLs & pYBL01s-FIP BAKFT A4 ) o« ~BH TS Al BT FFFI & IR
fuE. REEEVEDEEETR. o -BEFRIFIIERZRERTEARRFE S LER.

K| 8 & pYB101s JFfi (I) K pYB101s~FIP ki (I1) MHE o
6

[

O
7

[

o
7
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Bl 9 75 pYB101s-FIP #J¥ BY4T41 FTMIANRAH SRR ZAB R T EH. HP, M E
NEARSTERMER: 175, 83, 62, 47.5, 32.5, 25, 16.5 K% 6.5 Kd. S it
HIKRFT & R BT EERER. B 13 BERTLABSSEE—. 28K
58 =K pYB101s-FIP 7% BY4741 HIRILE,

Bl 10 ARFRZHRERTEEHEET, HARRKEFEBE RS AZSEd i (PBL)
—HEHEIR T, AZSELMmAIfF=AE IFN-r K&, blank 7R PBS XfHE84l. Batchl BRE—
R 50 FHRIEEF=FEMEE 1 LB . Batch?2 RRE IR 50 FHREFFEIEE I LB
Yeast R — M EBEH, 2WHEENLBEW. PHA EREY L I =

(phytohemagglutinin) .

B 11(D AR ZFRZRTEELE AKTAM explorer 10S system R4k 047 &, F3. F4
K F5 A= BINEERAERERER.

Bl 11 (I1) @it AKTA™ explorer 10S system 44k H B9 R = 48 8% B B SDS-PAGE
kB MRREERSTERIEM: 175, 83, 62, 47.5, 32.5, 25, 16.5 % 6.5 Kd. STD
TR B TE R R FF B T 6] & 0 R 2 i B EATHE R - F3. P4 & F5 (=, HIK
SR WERRE M

Bl 12 hERZHRERTEANEREEIT 0L REAEREE, DT FREERNIRS
FERTEANBER. MRREARSTERER:S Fom b KA 8 7= R 2 s
T B BT FRIE &

B 13 /N RIvR B ) R 2 o e 15 28 A3 A B4 SKIE 40U NBT 4745 8. Cont
7R PBS X FR 4.

B 14 AEEESRRARERERERTEATABARERN, FAN ARy
TAEPREIETE ., PBS NS R ERIRIEIES 0.1 ml 9 PBS, 0.25u g/0. Iml BRI
SHRSRTIEIEIES 0. 26 1 g/0. Inl AL R Z 4B RHEE, 1u /0. Inl FRESHRE
FRIEIES 1ug/0. Inl WAMRZRBEFETEA, 50g/0. Inl FRIESHH 280 B IS 4t
5ug/0. Iml AL RZ HREHTEH. ‘

B 15 ARBARSETRZRERTEANEREE, AR aRLIE, WK
AL FITFIEZR . PBS FnBEE H BRI R4 . 20mg. 4mg. 0. 8mg FRINEBFEL
ARERE ERFESREZLEFNTESNESE. Control FRAFAMEE 20mg —i%
T BRI
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K 16 H4% Der p AbH i BBSULH Balb/c /MR, B Z/NEEFSAR, BRERS
SRR EEE Der p ZEEWIRB NS, WEMAEMABE IN-r FIF"8., FIP-gts &R
REGBEANEH. Dor p RALIHETHIR (der p 2) . Control Z27~ PBS FtHR4H .

THE% & BASTEGIN AR R — PR, (ENREAR.

SEhfl—: pYB101-FIP-yeast A1 pYB101-FIP-LZ k& amy #l4%

1. FIP-yeast #1FIP-1z i DNA FO5|4iZ e 55 il & .

SRR EMTTVE (Proc. Natl. Acad. Sci. USA. 1991 May 15; 88 (10): 4084 - 4088),
PABE & R T R & AR B EFEFHR ZRERTES DNA ZRF7), wE 1 (D)
M EEEEF (Saccharomyces cerevisiae) BUFHIZERSF [ DNA 5% FIP-yeast; & 1 (II)
kR 2 (Ganoderma lucidium) JEIEZERSF 14 DNA JF51 FIP-1z. 4638 405 (J. Biol. Chem.
266 (4), 2486-2493 (1991)) , MABMPRZRBEFETEAEEIFI, 2HRITHAR
EWRFEFNZRFS, FREXWMARELTEFRZRFI, 1T DNA IEH
SRR A5 (Mission biotech, Taiwan) , FEFEEERPIMIR T ZEREAFRIAZ AL B PR
gLIZIf DNA 3 (PmiT and Bamil) KI51%), JLE 2 (I) %0 B 2 (II) , TiJE3#A4T DNA
BEEH RN (polymerase chainreaction) , w/EAEF MissionbiotechCo., Ltd.,
Taiwan) Bi€, EZERAEMAREFEETHRZRERTEENZEERE M.

2. pYBL01, pYB101-FIP-yeast FIpYB101-FIP-LZ FULfIH4%A -

W&l 4 7, BEHHEEE)T (galactose promoter) « B IR FEIHEE K Ura3 f 2u
ori BEREEE BRI &5 (replication origin) N A pYB FikiA (Yeastern Biotech Co., Ltd,
Taiwan) BIZE L pYB101 (1) o FFATLABEETERL AT — BT G BB () 2n . BY4741 BY DY150) .

RIKEAK pYBI01 e bR & BUF KA RBE T &7 R Be& LUIES DNA [R5
(Bam HL 1 Pml I, New England Biolabs, USA)—iE/EF. &L MR HIEEVE L/ H) DNA
YA, 23T 404k DNA %% (PCR Cleaning Up Purification Kit, Viogene, Taiwan) Zii4kH!
PIF AR FEF BT & AR Z ol B & E DNA JaRiA# f4s DNA. FRf DNA K
BT BRI 3: 1 (& R #ifk) , 4 T.DNA HE#: (New England Biolabs, Beverly,
USA) T R Z %AW EEE DNA KB EFEFRAE L DNA B (Ligation) . oldrd A
pYB101-FIP-yeast (B W EHFWHEMT , (II)) X pYBI0I-FIP-LZ (RZRIGEHT,
(I11)) -

3. pYB101-FIP-yeast E{ pYB101-FIP-LZ #H&E KHITHEF -

SR EE5: (Molecular Cloning A Laboratory Manual, 2nd Fd. ,,pp:l.82-1.84)
8
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4374 pYB101-FIP-yeast Bk pYB101-FIP-LZ #£WE KT H DH5 a . {fifHTi7& DNA %
HGRF (Mini-M Plasmid DNA Extraction Kit, Viogene, Taiwan), T H#EZE KGITFE
H1 783 K& pYB101-FIP-yeast % pYB101-FIP-LZ.

SRR /NEAEFE FIP-yeast & FIP-LZ

1. 454 pYB101-FIP-yeast M1 pYBLOI-FIP-LZ FEiA#ifk DNA HHEH OIS
(BY4741 B DY150) H7:

KL - RBHAMAREGEE FHRZAERTEAREE &
DNA (pYB101-FIP-yeast &5 pYB101-FIP-1z) % 1u g M THIELIERF (BY4741 BY, DY150) HEEEF B
HAAF—H2/ER (Yeast Transformation Kit, Yeastern Biotech Co., Ltd., Taiwan) .

2. B TR TR SR IR IR ) e T T LT B R AR

WRYE BY4741 J DY150 "EFeEhif b4tk (BY4741: MATa his3deltal leu2delta0
metlbdeltal uraddeltal., DY150: MATa ura3-52 leu2-3 112 trpl-1 his3-11 15 ade2-1
canl-100) , R FANEE L EERIE IR ERAE YNBD 55555 F 4595 (0. 17% Bacto N A AR
MR A A (Difco, England). 0.5% BRERSK. 2%ET&HE, 2%IRfE, (Sigma, USA)). ik
4> FIFE YNBD Bpgrit FESEREEMA 0.0024% HEHE. 0.0072% =&, 0.0012% &
R (BY4T41) B 0. 0072% & 0.0048% R 0. 0024%HE MR 0.0024% FRm=ps
(DY150) (Sigma, USA), BT 30°CHEFHM T 2-3 K. FHREEE (uracil) FHEREENN
FERFRET, BWRERTE LRAREBENBEEN, TEBTFERER (uracil)
MEMT. FRARA A EFFRIFTEIEHTERER AW ERECREEK.

3. WHRZHETE QRSN /NEFRIEMR:

K ERF A EIRHBRBEL BN R ERZRZRNTEOR M E AR EK, SR
BRB, mEZE 50ml (¥ YNBD BEFRIR R BRIERE AT RIOAESCZE M (SEHipl = S 2) F, &
FREEA 30°C, 250 rpm WESEHEITHESE 3 R, Wi/ESOEMW, F YNB BRBBEER=RkE
MRETEbE, FLL50ml Y YNBG B3R (0. 17% Bacto N EHEM B EE. 0.5% kg

o 26 FLBE (Sigme, USA)) RURFEHRFTTRMIAERZT M (SEMEMI—. B2, WHEIIKE
WM 0.1 ODsoom, EAFEIFRUEEL 30°C. 250 rpm HUFEHEMEATHESR, BFA SN ET
(Spectrophotometer) (Ultrospec 2100 pro, Amersham pharmacia biotech, USA), & Hid
F ODsoo FEULEE 1ml BERERESHEIT 10, 000x rpm B.L» Microfuge 18 Centrifug, Bechman
Coulter, USA), KYEZIR/EHEBIE B A {RIEFE-20 C .

SR = FIFTE /7 8% (Western Blot) F B E B RIAR L S BHE
=V
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1. KBRS 5 HO B BE B AR & LAPBS (Sigma, USA) Y4 BIAREREA%0. 5 ODeooms &-T2x SDS
PRSI (sample buffer) (Sigma, USA)JE, 100°CTFINH=44h, WHIESNRREER
fm BU10 b 1 FF BAT00R 45 £ 4T SDS-PAGE FL ¥k , 445 B, ¥k 22 3& 24 i B J5 B 5% A P ¥k (Mature
(1970) 227, 680-685) .

2. W7 B YEH N (B % Molecular Cloning A Laboratory Manual, 2nd
£d. ,,pp:18.60-18. 75) : ¥ {4 _L 2 A ST 2 PVDF B (Hybond-P, Amersham Bioscience,
USA) L, A 50mA FEE B2 O B B iRt b, BB ERaR R Y, I BE b 22
YR (blocking buffer) LL 37°CHEH —/Nit, TiJE7E 4°CHEFARGRL, ¥ RE W EmiikE, in
A 0" FERAR TR Z 2B E QM (Taivan Advance Bio-Pharm Inc., Taiwan), L.
STCAER— /NI G &= RIEW I LIE VLTI (washing buffer) Yeid, FIIA 107 R4 HRP
PR EE BT F LB FOBTIMLYE (Signa, USA), LL37°CHER—/ /G E M2 EYEE
FOBYEE, IIANEEIR TMB(sigma, USA), FFHHILERGEIAT KL EERN, ST H
HEFEIR. ERLE S5,

HE 5 (1) XE 5 IDEM, MRFEERSFERMES, SRR KBITEESHR
ZRBET EARAMIRES, -4 BANRREZRE T EARNBRTFRELNRY
TR TEAM. 2-5 BEARRZ RN EE RN EETIRIENR ZAEETEAR.
WE S (DFizR, -3 BERT LR ZRBERETEERE, M o5-8 BEEMNIAER 2 45
WEH. WERER, BRRZAERYELRNEMDTRERSE DS EREESR.

STt DY - FY SR AE A pYB101s-FIP

1. #35] FIP

RIS = 1048 R F B E T B TR FIP IRFEFIE A Sh s A = B PR
IR (template) , FFiEHE BYATAL VK Shub 4 7= 75 32 40 Ffd o

2. fl#& FIP 514 |

AR SL B = 0 45 SR P b TR T BE B B 47 585 79 FIP 544k DNA (%31 L&) 1
(1)), KRR LUAEAR DNA R TH FF I I Fa i N pYB101s FiA# {4k (Yeastern Biotech Co. , Ltd.
Taiwan) WIERZIYERASHY (B 6 (I K& ID) Mission Biotech Co., Ltd. Taiwan).
CIBE BI B BRI BT FIP MHCN AR DNA (pYB101-FIP-yeast), K FRIEMEBIYE K FE]
VIR PCR R & R 2 e e 115 55 A 2 DRI A DNA 7 X

3. 135 pYB101s F% pYB101s—-FIP

R BB E3) T (galactose promoter) . o ~HFANGFFI (B 7). EIrbhiaimtst
Urad K 2u ori BEFRAVEEGEIE M (replication origin) A pYB Bk (Yeastern

Biotech Co., Ltd, Taiwan)BP5Em pYB101s (&l 8 (1)) . F-TT AW EETE RN A F— M T A B
10
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B (filtn: BY4741) .

AR & LA — B 2P B 3T pYB101s-FIP Rk fk, w1k 8 frzx. M DNA & P e
NEFEFEF) (Mission Biotech Co., Ltd. Taiwan).

4. pYB101s-FIP B2 K it B .

ARG S — 192 TR pYBL01s-FIP RIEHifh# FE 22 DHS a 13U K& pYB101s-FIP
FRIBBAARH] DNA,

LG & NERZREETES

1. % pYB101s-FIP ¥ E B BI B BY4T41

RIESEHG — 1B B Ekih i pYBLO1s-FIP FEiX#fk DNA #TEZ i Bt
(Baker’ s Yeast ) BY4741 #,

2. P8 F7 5% SK IR IE I I 3 TE T LI R -

IRYB SRS — 5 Bk Bk & pYBI01s-FIP Fik#ik HOEREE AR YNBD 5HE (&
0. 0024%ZH 2R, 0.0072% ==&, 0.0012% ZEEE) Tk . |

3. WHRZHERTEDKVE AR/ DNERRN R

FRYE S5 — R B0l EIR 2 pYB101s-FIP RIEB A IEF KB ZE 50ml 13E
T o FIF L FLBE (galactose) %5 (induction) EF= MBI R Z B HTER, HE
T HI SR

SIS : IR SDS-PAGE I RFE LM TH OB ERIE REGEFTEARTE:

FRAE S 5] — 25 Bl IR EE 14 3T SDS-PAGE » T /5 T #5.1k SDS—-PAGE I Fi %
PREE= 15 (Coomassie brilliant blue) G-250(sigme) #H4TYLME 30 444, B 32 e (destain
solution, 20% FEE, 10% ZIR)BEBZEEHH (protein band) EMWIA L (JLE 9) .,

Sl 50 FHREEFETE

1. #EF 50ml EFBIMEE SR

RG] —, SRR T R AERE AR R ZAERTEABNE L E AR
—#k (BY4741/pYB101-FIP-yeast) #FHZE 50ml ] YNBD B55Erh, A& GrIEIE BT 4H 2%
gy (MBI —: B 2), BL30°C. 250rpm ¥EEESE 24 /BT,

2. BEFh 500ml HEFEIHRIEIE.

¥ LR EEIRE A 50m] B RCEERE RFERT 450m] AIBEIE IR, LA 30°C. 250rpm 44
Ff 24 /BT

3. BEMZE 50 FFREHE (Chuan Tai Factory, Taiwan) 34T B

R EIREEIRE ) 500m] BEVR AR B0, 3 YNB BE3RRiRYE = Ik R R A,

LA 50 FHT YNBG £&559 (0. 17% Bacto AEIEEMZ BERFAEE, 0.5% sk, 2% kI
11
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V& (Sigma, USA)) RGRFEAMRETTE OMISCZER (SEHEW] = SR 2) , B I B AR 0. 1 ODooone
PAREIRIRE 9 25-30°C 400-500 rpm %3, pH 4.5-5.5(Fy 2M NaOH % HC1 (Sigma, USA)
SRV « HERED 0.2-0. dkg/cn’, £ 0. 20 m TJEESESEHR 40-50L/min (54
HATREE3 R,

4, REGBERVERA S0 T EBAFRGE BN E.

RO R LR LR =, DT RSENFTENERZ BRI EEN&.
GRILEL 2. HEL 285, 50 AREBEN=YEEREHEHTEA.,

SEHEB )\ B TR LR R IA R 4 B R B R A P,

1 2HR4H FRER M 5 -

BTk (glass bead) BEE V. HEFRERENBTHEER, L850, F PBS ELREIK
BB R, BOZR WERRRE AR, MAS pellet ZRFK 0. 4mm BEETE . 76 4°C
FRESEAY 20 B EKA | 45, EEMUSEE K. 2 4C15000rpn B0 H A4S, FL
FRSESTARAERY . BOoeE, BELE®. B 0. 2um JE (Sartorius) T _Figw
HEELH.

2. NEJE i s A ER A M 4% -

A B B BT & B bR (heparinized) B AL IR IIA Ficoll-pague ¥k
(Amersham Biosciences) B/ BS H AZS AN M BEREERA M. 1 X 10° cells/ml HIZH L
FEEESH 10 % FBS. 100w g/ml #EEE. 100 units/ml FEZERK 200 mM L-5 5B

(L-glutamate) {J RPMI1640 3%57# (GIBCO, Grand Island, NY)HJ 24-FLAAGRESRHL
(Nunc, Roskilde, Denmark) . DL 37°CHEFE 0. 24 B 48 /it

3. ZHMARER (cytokine) NI E -

IR T X 10° cells/ml RIZNREEFRAE 24-FL4H 4135575 (Nunc, Roskilde, Denmark),
AN SR ZEROH R R E I R B B AR SR. IPN- v 35 AR R4 (ReD
Systems, Minneapolis, MN) SR #& Wl . & SR W& 1 0, @mE 1 0 £ 4
PHA (phytohaemagglutinin, Sigma) ZEM IFN-v ELISA MR A VE N AR UE S (The Journal
of Immunology, 1998, 161: 2114-2119) . 2 1 #L K58 2 AR E — K 50 FHRIERE L R 5
TR 50 FHRTERE R, FRARAFE TR IRN-y 8. XERA R —RER 4 Lk
B IFN-Y & St E R EREHTEA R RN EHR AT AR IN-v B, Hb 4u g REH
A E RERERTEASHETNFENRZ AR E S L, 8535 48 N EERIE
=) IPN-v 8. 54BN 50 FAREBERSHRIE IN-v &8, RERREFFER
FIP BB AYNENE, MitdER BEE xR,

SLHEBIIL: S0L RIEEF=TER 2 Ff R 8 B p ik

12
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1. KEREEERREALL 20 oM BHREZZIE (Signa) pH 6.0 [EW AL 10%EHK, pH &
B M BEERAEE . R B BIL (Basic Z model, Constant System Ltd. UK) LA 30Kpsi [
JES TR, FREEE pH 45,

2. BA3,000 xg B0 15 min, EULFEW, B LL 12,000 xg B0 1 min,

3. B 10 mL B EVEWRIEN 30 mL By CM ERAEEEHS (AmershamBiosciences) (B14&
20-50 mM BEERSP4T, {35 MRS 445 bl 4-5) B iEh.

4. LA 20-50 mM pH4-5 BRIR, WRVEFIREERER, WHBURHIE, HEIRZBEES.
, 5. B 1 1 (I), F3. F4 RF5 FREE 3, 254 R 5 MRESERR, £3 K

B ANMRERREERRN nAU &, FIEES 3. 4 B5 5 MRESRER, 3T
SDS-PAGE. Z5RILEI1 1 (II) , MRRBARS FEIFER, STD Fm b KGFEER K
REZHBFERTEARAMARESR, HEL1 10D B4 3. 4 WESHR SHREREHERE
KT &E, FFEHMEHEE. FEEEFATETT 8 SEHAN FIP,

SEHEG - R2Z G vE S B AR A

1. FARHE i)

A REZEBEXNABANEERE:

B AR (Epinephelus malabaricus) , Wi EHEEHR WFAAEREE . F
IR 7. 25em, PIMERE N 5. 9g. BIRAEUGK ZRE 33 ppt. JKIE 25°CHIFFEE R,

EXH S BINAA O R Z R TR AR, 2 3IBL 5. 1. 0.25u g/ /0. Inl FI¥K
RN NAREA T, 535NES PBS W 5T B . LUBIASEIRSR/KMASE 14 K. &
RRBHBRFTNEE . WABEFEHNEREIETRE, BRSRFTER RS %EH
TEARENAREAHF RS BBEN R,

B. RZ SR T EX s MNa B 3k S A S E A F A i B B

HTTAAL 600g APEE, BULE . 4 BF MR 3 DA AL-10 5589 (L15 (Gibco) :
AIM5 (Gibeco) =1: 1BE) BV, FAN 0.1 ml § 1X10"/ml 40 J7E 96 FLEEFE4E (Corning),
HERK 2 M. BRLEANRAREL—EABENEENM (Engelsma MY, Fish
Shellfish Immunol. 2003 Nov;15(5) :397-410) . JAA 2. 1. 0.5, 0.2, 0.02 ug/0. Iml
HSE M NS0 Y R 2 e B B VA, T RIBAE R 2 /NI 4T NBT 474 (Sigma)
WRIE NBT AT BAFT BB R ZRBETEAS, AL S M B/ A R M.

SRIEL 3, METL 3584, ¥ 2. 1 F00.51g/0. Iml FESZHFILAM RS
RBRTES, AEINKE AR ESIER. bR 2 AR R AR S B A
A R S R

C. AREEEENRZREIRTEAWEFHITIURRE (Iridovirus) A% K

13



WO 2005/040375 PCT/CN2004/001044

Tn&RK

SRR R AR M@ BATIEIEEST PBS MR Z B AW EAPARE, DI 7z
VEST 0. Iml ) 10, 000XTCIDs I BEFIE, 49 HMIZEAIET- R, —k, ST SITEREN
FREFANGT. HE 1 485, LEBEAE5ue FIP/0. 1 BRFARE 100X,
KG9 8 PYak Bl 30%fRym 2R,

D. XIB& BN (Vibrio harvey) B{RPHER

a. WM N AR (Epinephelus malabevicus), FHHEER 52.9 7., BELH
5 20mg. 4mg 2 0.8 mg /60g =P AR IKERIE R 2 6B B [ AL 5 7] I8 — R
SR 20 mg/60g APFA K PRSXIIEA, AL, #TEE, 420 BELHA, SHRE
B—K, EEREERE, #HITHHRE.

b. L 10XLDs (3X10°CFU/ml) M4 ESHRE (Vibrio harvey) MATHERK, LIskE/R
. WEHHETRENK, B4 10 B, #HITNRE IS M 05 RN AKE Lysozyme
Gk FEEEJT (Phagocytosis) J NBT PHPEAIMSE =10, H'¥ 10 BHITHSAERL.
FHMEIERANEN. BRI R,

c. ZRIELS, ZEMERBRENA, ARG, BE—RENENENEERR
A 10-20%, WRRE R Z AR I G B R RO A K N B S R 60%-80%, 3 AFETR
[BISMESE. MR D IRE R 2 e VB 5 B W R B I 5R 4 2 40 ) R JEK £ 362k 4y,

SEHEBI+—: & Der p A3 BEUEETHY Balb/c ANEL, BUH %/ BRI, A
HARZ%FERTEA Der p ERYREE RIS, VISZEATH0 MB IFN-r (P&,

Ve nginpl L

a. MERZRZFHTEALAN/ MR : WREE—RQu ) HFIE 15 RRFE Balb/c /h
B, B BRAE 40 (spleen cell) .

b. Der P ACII/INR: B—REITIEEIES 100 o, B-EREHITHEES e B
B8 7 RIEATHIZE —IR 101 g, 8 15 KATE Balb/c /NG, HHS P40 Ao

c. BRMEAIMIALEE: EiRs Bt MR AN, 355 1 X 10° cells/ml 7 RPMI 1640 &
5% FBS HUBIFRET, WEHU 10ne/ml Der PEY 21 g/ml FIP ALEE. B3 48 Nt /Elise
BEFRMHSHT IFN-1 (& &

GRILE 1 6, H Der p RAALIH (dust mite) THE Der p 11; FIP-gts HRiR
ZHBEETES. HREFKIPRERZ A AT EEY Balb/c N, LBBARELR
ZHBERTE BB A=A IFN-r (81. 9 pg/ml) . MABERZ AEEF LN
XA Balb/c NRAVMALA M FES RZ G & S RISA W= 4 TFN-r (463. 8

pg/ml) o 2T Der p BBUTH) Balb/c ANER,, TP AR 40 T2 R 2 40 o0 Y 3 28 N2
14
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PR TRN-T(1100. 7 pg/ml) » XBRMORRZ G B EE T LB, ST

I R
A B BT R e S P R R A O 0T R 5 BRI B L S TR P
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L—MZRAT, BEUTERFY, EEEEEREarasEa.

ATGTCTGATAC TGCTTTGATT TTCAGATTGG CTTGGGATGT
TAAGAAGTTG TCTTTCGATT ACACTCCAAA CTGGGGTAGA
GGTAACCCAA ACAACTTCAT TGATACTGTT ACTTTCCCAA
AGGTTTTGAC TGATAAGGCT TACACTTACA GAGTTGCTGT
TTCTGGTAGA AACTTGGGTG TTAAGCCATC TTACGCTGTT
GAATCTGATG GTTCTCAAAA GGTTAACTTC TTGGAATACA
ACTCTGGTTA CGGTATTGCT GATACTAACA CTATTCAAGT
TTTCGTTGTT GATCCAGATA CTAACAACGA TTTCATTATTG
CTCAATGGA ACTGA

2RIV ER 1 Frid MRS T, BT ER — MEH RS rhiEs R — /R
HIZIR S F o

3 —MRIBEAE, HFTEAETRBENFESR 1 RIS T,

4 —FrRERMSE, HEEETEBENFER 2 IRMEEERBAF.

b —FELAM, FHAHEAET HBCRES 2 FrR R IARIEFTEET .

6. MIMBURIZR 5 FridiiE 400, HESTETINE. EEEaE,

T MENFMER 6 FROBELAR, BFCETFAEHAETOE DY
C%Mwmwsmwﬁm&Eﬁ%ﬁ@ﬁ@M@pwmﬁhﬂﬁHﬂ%mmMa
polymorpha), FEWiRt2WEst (Candida utilis), 18 TRLEER (Candida boidinii), 3
A WEBIRE (Candide maltosa), ILBR50E T (Kluyveromyces lactis), fiRfigmeRt
(%nmhhmwmw,Eﬁ@ﬂ@MMWMMmmdMWm@,%@%@@ﬂ
(Sbbjzosaccarawycés;Dombe), BRINEREJE (Torulopsis), (Arxula adeninivorans), M&
EMwwﬂHm)@%ﬁ%%&AnMWwy,%%%Oﬂﬂ%@,@%%%Oﬂwwmﬁ,
KB ( 4 oryzae)), K& (Iricoderma) (BEAE(L reesei)) FTZH BHIEEA .

8. MRILAUAIESR 6 FTidi1E =40 M, FBR A 75 T BB R T G B Saccharomyces

cerevisiae) .

9. MRIAZER 5 Prk MR MM, HAGAE T HAFTERS 2 b 55 2 M s B 40

16
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10. MRIFBRIENR 9 FridpnE MM, HAFEETREARFT SR ZLEFTE
Ho ‘

11, ARYEAFIER 6 FrifpfE £, FASMEETESL BmMRs. A2k, FRERK
R REH I .

12. MRIEACRIZER 11 Fri’pofg MM, HAFMEET RS TH BTSN Bk
Gfy PR BEARIRM . BRI RIBRARERE.

13, MRIEACFIESR 12 PrifofE MM, HISMEETHS TN PR,

14, ARTEAUFIZSR 11 rfiors 40, HASMEETHARERE, KEXREX,

15, RIEBCMER 11 Frid iIE EHE, HREETEKRIBARA., Samifas,

16. ARIFEACFIZSR 11 Frifpors E40E, HAMEE T F5R3SHRar. aF. =iF. 5
fF. BiF.

17 =Ml & & RZRERTEDE MR ITE, HIVEREFR () H—MREH
i, ZEEBEAEERREEERERATERRRFS; (b) HibE i en =g (o
FERIZRIE LI T, BIrmE 90,

18. MRIEANFER 17 Fri’p77iE, FAFEE TH R G E R Rl E A ERFS
ABMER 1 KRS TR

19. MRFARER 17 Frikwmk, HNEETLR (@ FENEEADSRER
(Saccharomyces cerevisiae) .

20, MEAAER 17 FRTE, RBFLTEETIRO TR &GS
pYB101-FIP-yeast,

2L —MEREETED, LS MIETRENFIER 17 177%Es%, RBEEHR

22. — M T R Z W R B MR FFFIRfE EH M P A R Z il EE i
T, B

(a) o R T o HO 5 T 40 PRV T — 8 57 v

(b) FTREH B ;

(c) 1% pH {EE 5-6 [8];

(d) 73~ Hi 4 R ZE B 4 v B BB A

(e) B BVEW;

() ¥ _E¥EWINA B4 pH {8 5-6 T

(g) AWTH R ZHREHTED.

17
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23, RIEBFVER 22 Frik i, HIFEAETRZ AR E AR i 20-50mM B8 pH
4-5 T BEATH .

24. —MA O R ERIFTREBEENAEY, BETETECEEAERTEN.

25, IRPERAZER 24 TR AEY, K TEATERAERETEARHRRR SR
TR B SR 22 Frid BT il 4

26. RIEBAER 24 Frid WHEY, EFEAET N TS LURE R 4 Rt g
S

27. MRIEAFNENR 24 FrRWA &Y, FASMEAET AT R FRBIRR £ 588K
RL. TR REEE . TRTHEIR . BCEA. IR . WindR S KRRy
HRHIHRF R M.

28. MAEMAER 24 Fri’a&y, HEBEETNATEwsmeRm, Augk
Fr, WMGBRER ., R R RORIR RO

29. —FFRAT RBEFEEN TS, HETETAEORATERABE AT EAREE A
BT EE S A —FE A RME EME.

30. MRIEAUFIER 29 Fridi ik, HEBEETEARGRNGITE (£ coli) R
RS (Saccharomyces cerevisiae) il .

18
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FIP-yeast (BRI ST )R] DNA F31:

ATGTCTGATAC
TAAGAAGTTG
GGTAACCCAA
AGGTTTTGAC
TTCTGGTAGA
GAATCTGATG
ACTCTGGTTA
TTTCGTTGTT
CTCAATGGA

L. FIP-Iz (RZZ1ET)i DNA FF31:

ATGTCCGACACT
AAGAAGCTCT
GCAACCCCAA
AGTCTTGACC
TCCGGACGGA
AGAGCGACGG
CTCCGGGTAT
TTCGTTGTCG
CCCAGTGGA

TGCTTTGAIT
TCTTTCGATT
ACAACTTCAT
TGATAAGGCT
AACTTGGGTG
GTTCTCAAAA
CGGTATTGCT
GATCCAGATA
ACTGA

GCCTTGATCT
CGTTCGACTA
CAACTTCATC
GACAAGGCGT
ACCTCGGCGT
CTCGCAGAAG

~ GGCATAGCGG

ACCCCGACAC
ACTAG

TTCAGATTGG
ACACTCCAAA
TGATACTGTT
TACACTTACA
TTAAGCCATC
GGTTAACTTC
GATACTAACA
CTAACAACGA

&1 (D)

TCAGGCTCGC
CACCCCGAAC
GACACTGTCA
ACACGTACCG
GAAACCCTCG
GTCAACTTCC

ACACGAACAC
CAACAACGAC

B 11D

1/16

PCT/CN2004/001044
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AAAAAAAAAA GGATCCCGCA ATGTCTGATA CTGCTTTGAT
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ATGTCTGATA CTGCTTTGAT TTTCAGATTG GCTTGGGATG TTAAGAAGTT GTCTTTCGAT AGGTAACCCA AACAACTTC
TTGATACTGT TACTTTCCCA AAGGTTTTGA CTGATAAGGC TTTCTGGTAG AAACTTGGGT GTTAAGCCAT CTTACGCTE
TGAATCTGAT GGTTCTCAAA AACTCTGGTT ACGGTATTGC TGATACTAAC ACTATTCAAG TTTTCGTTGT TGATCCAGAT

i. RFASZI5Y)

AAAAAAAAAAA CACGTG TCAA CTAGTTAGTT CCATTGAGCA

Pmit
CTAGTTAGTT CCATTGAGCA ATAATGAAAT CGTTGTTAGT ATCTGGATCA ACAACGAAAA GCAATACCGT AACCAGAGTY
GTATTCCAAG AAGTTAACCT TTTGAGAACC ATCAGATTCA ACCCAAGTTT CTACCAGAAA CAGCAACTCT GTAAGTGTAZ
GCCTTATCAG TCAAAACCTT TGAAGTTGTT TGGGTTACCT CTACCCCAGT TTGGAGTGTA ATCGAAAGAC AACTTCTTA?
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AAAAAAAAAA GGATCCCGCA ATGTCCGACA CTGCCTTGATC

BamHI ‘
ATGTCCGACA CTGCCTTGAT TTCAGGCTCG CCTGGGACGT GAAGAAGCTC TCGTTCGACT GGCAACCCCA ACAACTTCAT
CGACACTGTC ACCTTCCCGA AAGTCTTGAC CGACAAGGCG CTCCGGACGG AACCTCGGCG TGAAACCCTC GTACGCGGTC
GAGAGCGACG GCTCGCAGAA ACTCCGGGTA TGGCATAGCG GACACGAACA CGATCCAGET GTTCGTTGETC GACCCCGACA
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AAAAAAAAAAA CACGTGTCAA CTAGTTAGTT CCCTAGTTCCA
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CTAGTTAGTT CCCTAGTTCC ACTGGGCGAT GATGAAGTCG TTGTTGGTGT CGGGGETCGAC ACGTGTCCGC TATGCCATAC
CCGGAGTTGT ACTCGAGGAA GTTGACCTITC TGCGAGCCGT CGTTTCACGC CGAGGTTCCG TCCGEAGACG GCCACGCGGT
ACGTGTACGC CTTGTCGGTC AGTGTCGATG AAGTTGTTGG GGTTGCCGCG GCCCCAGTTC GGGGTGTAGT CGAACGAGAG
C
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atgtctgata ctgetttgat tttcagattg gettgggatg ttaagaagtt gtctttcgat 60

tacactccaa actggggtag aggtaaccca aacaacttca ttgatactgt tactttccca 120

aaggttttga ctgataagge ttacacttac agagttgetg tttctggtag aaacttgggt 180

gttaagccat cttacgetgt tgaatctgat ggttctcaaa aggttaactt cttggaatac 240

aactctggtt acggtattge tgatactaac actattcaag ttttcgttgt tgatccagat 300

actaacaacg atttcattat tgctcaatgg aactga
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