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— MRS A B M X B TR A ARA LA T R A

B ARAR IR
AL BT AR TARARAIR, EARMGL, R —FF B35 o
MEIRARREIMET XS5 EA,

FEHER
B RAMBI CBEHAAZ L ERR L B RELRRE, LT
A FITZURMN. HEBERRS L L AH /R, LEREBEE

( Saccharomyces cerevisiae ) 1 4 LEE L BEE A B Mk, 122, KRG 44
AT LA IEFRZAEREARBESFIHN A L9853 7%, 5t
BRBBEEFOERABRLBEA P EHWHER, L5 _KEDRFTELT
Pt FHEERAEE. BREINT. WEFFERTUAERARLG
Y KR E M, 1BRDBFIN A Tk A F R A KRR R E . B
RAIN, BB G AR A Z KB4 LA w2, @R
AEBRCAHEK., ARAfEFANFERK., ARRGMSETRABKSE
PARFE, #—FILEIF AT T BB B 5 AREESSF 7 5] 4 2 A8 K89
KA FEA AR, XA Z I FOR 45 A B BA i R A 4R 3 BB B B x
MBI H| M it 2 B ) BRAE T Bk R AE.

5 BRI a4 i AR X 095 FORA R R, LR AL 6 45 R4 B T AR
PIx T A R A e R BB e Rk, MK ELA %487, £+ PDRL,
YAP1. RPN4 &% A X424 KR4 A H ., PDR1 4469 4% iR 4= B 1 Pdrlp,
18 iR 5 % 2 24 o 5L UAF pleiotropic drug response element (PDRE) ,
EHA. SNREA EWRN R A R A, YAPL %e) iR R T
Yaplp, i#3iT4R A A4k A a2 LA Yaplp response element ( YRE) , &
TFiH AT G E B, RPN4 %4 4z BT Rpndp, BidiR5 &
) B8 X 42 % U4 proteasome-associated control element (PACE) , &
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T 5 2R E A RS 5 SR o e 6 2L R BE
A BHARF, BREBEE R A BRE IR KB G A TR, MR
AL BR 5 AT 10 kb KA 8 = /NN R A E £

KXARAZE
BT b, RA AR Bk ey 1m R, 3R T —AFARES S0 4 4 o BEEF
IEREBRIRAEIMETEEEAN, 2B ST HEEXHY
pUG6-TEF1p-PDR1-CYC1t & MALELRFHa bt L G ARF; RE, FTH
P~ KA BAR R A F R BAR pRSA2H F, izt A2 b FHEAGAAS R BEb
R (% 6kb) 1&TF 10kb, FIRT I AR b 2 F K FIAL.

AT Rk LA BEARNR A, KK AT T — AR B S 3 F BEEE R A
Bk, 4% % YB-A-6-1 (YBA_08) , %X % AELBEA (Saccharomyces
cerevisiae ) ; T 2019 4 6 A 14 A& T F EMAM A RREELER 2L
WA F S, HRRST A CGMCC No. 17929,

RE LN T —bRBE I B ot 2 BB TA2H, 444 PYR, &
R4 % A ERBEEA (Saccharomyces cerevisiae) , T 2019 4 6 A 14 B k&
TPERENAFRBEEER KSR UEHF S, BREFTH CGMCC No.
17930,

RE B ENTE T — AR A0 H| Mt 2 BB TAZ R 09 7 ik, S48
TR

IR 1. RIREF LSRN bk BYAT42 #9 A W 48515 3% PDR1. YAPL. R
PN4 LK, AT ENIL

W8 2. @it Spel F= Sacll FE#| M A Bt 487 #2 pUG6-TEF1p-CYC
1t #A4T 0B, 153 & M1 pUGB-TEFLp-CYCL A ¥, #ATREIL; Faf

it Spel #= Sacll PR M A nBEst YAPL B Bt AT B vA A& 4 A = IL;
BBk 3. XA T4 DNA £ 38, ¥ B749 pUG6E-TEF1p-CYCLt H & 5
B 69 YAPL R BT M AR BRI E T, LB KA
DH5a &% S8, £4 100 mg/L £ FFEZ 49 LB BHR-FAR Lz b &%
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28 % %2 pUG6B-TEF1p-YAP1-CYC1t ¢4 [ £, 1%F; 3 Btn ey pUGE-TEF1p-
CYClt F 5 PDR1. RPN4 R ¥R oTREA 2: 6~2: 8 Ro)E,
ALK AT H DHSo B Stmlo kN EAMETHRLE, £4 100 mg/L
AFFHEE 4 LB BR-F AR Lo A ik b 4% 28 42 pUG6-TEF1p-PDR1-CY
Clt 5 pUG6-TEF1p-RPN4-CYC1t & fat: %14 F; pUG6-TEF1p-PDR1-CYC1t
A Psil #Bg4nvA B 5| ¥ 3G AT S, pUG6E-TEF1p-YAP1-CYC1t /A Ba
mHI EBb) A B 75| M 35 34T %%, pUGBE-TEF1p-RPN4-CYCIt A Psil
B BB | AT AT SR

B 4. ¥ Psil By Lk 1bey pUGE-TEF1p-PDR1-CYCI1t i@ it B /R &40
7 REA B LA YB-A-6-1 % MM? FEAH 200 pg/mL G418 434
YPD P45 b pik A4 BRIE BE L AU AT PCR 52, AMEAK/RST LA PRE
s

H 3% 5. i it ECoRV #8547 %, 4 & K pRSA2H FFatATIR Bk, &KMHAL p
RS42H K B K4 6217 bp; AEAZX &Y &3 Ma %Y ¥ pUG6-TEF1p-YAP
1-CYC1t 5 pUG6-TEF1p-RPN4-CYC1t &40 /i #2 £ #) TEF1p-YAP1-CYC1t 4= T
EF1p-RPN4-CYC1t it kX &, AT =K

T I 6. FHFL AL pRSA2H H 5 TEF1p-YAPL-CYC1t i R X &, %R
SFREIA 2: 6~2: 8 RAHILKIAATE DHSa /i, hA EHMEER
Jaki, f£42 100 mo/L 492 FF FF 69 LB BElR-F 4 Ekik & F A4 pR
S42H-TEF1p-YAP1-CYC1t #gFatE %, 4-F, EcoRV Bt %57 VAR JF %7 5]
Pt AT PCR ¥ 38 %%

H IR 7. ¥ EcoRV & H1v 4y pRS42H-TEF1p-YAP1-CYC1t 5 TEF1p-RPN
4-CYCLt iL R A &, =B — T BRI KIHATH DHSa fafi, KRR £
MEFEF AL, £ 100 mo/lL 92 FFHE X4 LB ER-FMR Lpkit k& F
48 Jfi %2 pRS42H-TEF1p-YAP1-CYC1t-TEF1p-RPN4-CYC1t 44 Falt %, % F, Ec
ORV #8547 %58 vA B ) %52 5| 4 84T PCR o 38 552

¥ R 8 . ¥ w B A F w xR
PRS42H-TEF1p-YAP1-CYC1t-TEF1p-RPN4-CYC1t #4042 4:1k.5) P #them
Jo s, 24 300 png/mL #E F ek Edak Ak TAEE PYR, AAL
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Fl 4t AT PCR Y 52, #E AAFTAR PYRETG AR 3NTALEXE, K
R4 KA AR PDRL. YAPL. RPN4 49824t &34 PYR ##k.

TiEM, PRI 1 P49 PDRL ABE Y 331404 ScPDR1_F A=
ScPDR1_R, HAZ# 8774 SEQ IDNO.1 422 Fi~; RPN4 A H &) 3% 5]
4 % SCRPN4_F #= SCRPN4_R, 4% 3 847 7] 4= SEQ ID NO.3 #= 4 Fif = ; YAP1
AR Y 3L 3] M4 SCYAPL F #= SCYAPL R, HAZH 825 74 SEQ ID NO.5
F2 6 P77,

Tikd, e ¥ 3 +49 pUG6-TEF1p-PDR1-CYCLt #9523l
iTEF1p-PDR1_F #= iTEF1p-PDR1_R, A% B /%7|4= SEQ ID NO.11 #= 12
FT 7 ; pUG6-TEF1p-YAP1-CYCLt #9 % % 3| # 4 iTEF1lp-YAP1_F #=
iTEF1p-YAPL R, X # % B 5 7 4= SEQ ID NO.13 #= 14 Ff % ;
pUG6-TEF1p-RPN4-CYC1t 49 % & 35| 4 # iTEF1p-RPN4_F A=
iTEF1p-RPN4_R, A% 38/ 7] 4= SEQ ID NO.15 #= 16 FT7=.

ik, PTG HER 5 P49 pUGE-TEF1p-YAPL-CYCLt R ik &% 354
# hcYAPL F #= hcYAP1 R, HAZHFH B+ %]4e SEQ ID NO.7 #= 8 Fr-F;
PUG6B-TEF1p-RPN4-CYC1t & X &4 3% 7] 4 4 hcRPN4_F F= hcRPN4_R, H4%
B85 5 4= SEQ ID NO.9 #= 10 Ff =,

ik, PTiRe I 6 94 FL M4 pRSA2H-TEF1p-YAPL-CYCLt &)
FELME %, 1 F 69 5 2 51 40 4 iITEF1p-YAPL F #= iTEF1p-YAP1 R, HAZH8R 5
|4 SEQ ID NO.13 #= 14 Ff .

To#% o d , PR ¥ OB O7T OF o8 A T o4 OR OB
pRS42H-TEF1p-YAP1-CYC1t-TEF1p-RPN4-CYCLt 44 Fa b %, 14 F 64 5 2 5| 4
7 iTEF1p-YAP1_F #= iTEF1p-YAP1_R.iTEF1p-RPN4 F #= iTEF1p-RPN4_R,
HAZH BT 5] 4= SEQ ID NO.13-16 Ff 7+,

T, PRI 8 4% 3 A ITEFLp-PDRI_F A=
iTEF1p-PDR1_R. iTEF1p-YAPL F #= iTEF1p-YAP1 R, iTEF1p-RPN4 _F #=
iTEF1p-RPN4_R, HAZH8 /%74 SEQ ID NO.13-18 A .

AL ALNTE T — AT AR BEF 37 M o 2 B B TAZ W R & 5% —RAED
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WA LBF VA BVARTR 4F Y KRR A oAt ey e A A F s b 69 2 A .

H5IA BRI, RKEAT AT CLIEL T HARZR:

1) A& A FrM eyt & 3% PDR1. YAPL #= RPN4 T#2H PYR ¥43% T 4
sPRER R R AL ), BAP L EWARRKRTAERE A,

2) KK R AR S HRESAT 2 58 A 6948 3 BAR R I A fa IO BE U 6 B 2
¥i%, RHT NADH 15 A HBE6 AL RBEILE NN B ERZ, UA—E7)
58 FRNHE. mIe B Ao m N R Ak RO AT R AR ERA AR A
XA F B F R ERIA,

3) ZIAERA 5-F T AME. LB, KB LEURERBAAKBER
T a AP H WS R AR B ) SR TSGR, TR AR R 6 T Ak K B R AL B AR,
EARTH REMRK CEBEARARR A L ERBR ARG ECEY
A T A e R

4) KK B TR AR TS TR AN ERIERERE T, HME
KRB\ POE R AR T AT

49K, REREIE—F st F— 2 F ZF IR 2| vL LT 69 P A 4%
RAE,

W B 580

SRAE T LB G W B R SRR AT AR PR 4 Bt — 5 TR AR, MR AR B 89—
4y ANE T B KA A AL TR, FEARM T AL B 8
FERE. ERET:

B 1 % AL PR ERIE B AT B BAS A S Bk B o, AAB|EIRR
1: 2R %52 —% PCR ¥ 329wk A (404 bp #= 544 bp); 2: ITS /#%] PCR ¥ 3%
w3k B (841 bp); 3: 26S rDNA A% PCR # 3% @ i H (615 bp); M: DNA
marker;

B 2 R KAy AR A ER Al ikE,; +, A #£RAEK
By 3w ikE; MAZ ARKA 1. PDRL (3207 bp); 2: YAP1 (1953 bp); 3:
RPN4 (1596 bp); B: &4 /R +ifgtn® kA, 1: pUG6-TEF1p-CYCLt Bin A
(4956 bp); M: DNA marker;
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B 3 R ARMEL ALY W ABmIEE LKA, L+, AL ERMEY
¥ %ow ik, AR AIRK S 1: TEF1p-PDR1 (663 bp); 2: TEF1p-YAP1
(622 bp); 3: TEF1p-RPN4 (945 bp); B: T4 F 42 £ 80 H, M AR ARA A 1.
pUG6-TEF1p-PDR1-CYC1t #8447 (8163 bp); 2: pUG6-TEF1p-YAP1-CYC1t ¥
Bty (6909 bp); 3: pUG6-TEF1p-RPN4-CYCI1t #B#t7 (6552 bp); M: DNA
marker;

B 4 2 ARK B LM AL S BRIE BEHE 4 &k DNA 204X B

B 52 RLAEERZAPAMRY LT KA, ¥, LPAKIERESE
TEF1p-PDR1 %2 5| 4h¥ ¥ %+ (663 bp); M: DNA marker;

B 6 AL EBREEBmIE L L ET O RE,;, L, A LK
1R pRS42H $Bap 4 (6217 bp); B: R ZEF AT, MAR|AIRK A
1: TEF1p-YAPL iT &5 & (3137 bp); 2: TEF1p-RPN4 i & X & (2780 bp) ; M:
DNA marker;

B 7 A% B0 pRS42H-TEF1p-YAP1-CYCI1t-TEF1p-RPN4-CYC1t & 48/%
GANEE 2 BN

H8RALHPYR LEAMETEA;

B 9 R AR NEL MK LIIAY HER 0KE,; L, At THIHK
PRS42H-TEF1p-YAP1-CYC1t # B 49 % & (9354 bp); B: i X & &
TEF1p-YAPL % & 3l 4 ¥ ¥ 4 % (622 bp); C T 4 f %
PRS42H-TEF1p-YAP1-CYC1t-TEF1p-RPN4-CYC1t #. #4744 (12128 bp); D:
IE B AERK S 10 iRk & TEFIp-YAPL X2 5|4y &4+ (622 bp); 2:
it & 35 & TEF1p-RPN4 %% 3| 49 38 %% (945 bp); M: DNA marker;

A 10 Z AKX PYR TAHE PCR ¥ A wikE; L+, NAZLIK
KA 1. idkiL & TEF1p-PDRL 5= 3|4y ¥4+ (663 bp), 2: TRk &
TEF1p-YAPL X2 5| ¥ 38 4% (622 bp); 3: itk iA4& TEF1p-RPN4 %% 3]
Y ¥ 4 (945 bp); M: DNA marker;

B 11 AR AARE R A T A K &LA; £+, A 0mM #ES B:
25 mM #&&%; C: 35 mM #kE%; D: 45 mM #8; CK: 4 & YB-A-6-1;

B 12 ZARKARBE R EN T ARG BL REGILE ), *ATERD
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% (p<0.05); * R FEFMHMEFE (p<0.01); CK: HAXH YB-A-6-1;

B 13 R AR LTI gLt TeAE KB LRE, £+ ,A: 85 mM 5-
# 9 A MRS B:5.2 g/l LE%; C: 2.0 g/L X&: D: 105 % ®/K LB E: 13% %
RAEAT KM, CK: & #H YB-A-6-1.

B KT K

VAT F B o 52 36 45) R an B R R A 09 2367 X, A& bt R L B e e 2
TR FHAR T B R MR e K 9] B A AR AR o 244 5 AT AR B Ao TR AR S4B VA

) 1 H R Bk YB-A-6-1 890 B 5 %2

—. B A HE YB-A6-1 0955

2011 5, REWN A EEGE] BRI, EF3o 84K, -20<C
R, AARBIR 1.0 mL #H& (H8EAH 10°. 10°. 107) A& FA
B4l . FRERAEE & -YEPD BRI, T 28 T laidiz sz 48h, HZE
KBl aamgk, IR ANBFREZFMENR L, RNESH 2~3 K,

G A AP G B IR YEPD AR S, T 28 TR I8RIEH 24

h 5 30%K &tk 1.1 MAREAN A AT RE, f£-80 T kiakA.

=. A B YB-A-6-1 89 %%

& & B #k YB-A-6-1 (YBA_08) £ 26S rDNA & ITS DNA ¥ 3% B /5 71| )
T, HAPBARS T AR EEE, 242 A %5254 (MATa F 4= MATa R.
MATa_F #» MATa_R) —% PCR ¥ 3, L& KA BEE, o424
YB-A-6-1, X4 % A BB (Saccharomyces cerevisiae ) ; T 2019 F 6
A 14 BRATF BMEDBFRAREZLE N> Ta@mED T <, FRTH
CGMCC No. 17929, x5 4E £ A B ok 42 RILE 1 P, @ik B+ &KX

BeB B LW A AERERIE B EE . 515 545 & L& 1 BT (26S IDNA_F
ﬁv 26S rDNA_R. ITS F#= ITS R), 26S rDNA /7 7] % 45 & JL GenBank no.
KF141699.1, ITS & 7|l 4 & . GenBank no. MN158119.1.

&1 31 H1E %



. DNA K ¥ PN

il 4 3l (5-3)
(bp)

ScPDR1_F TAGCAATCTAATCTAAGTTTTAATACTAGTATGCGAGGCTTGACACCTAAGAAC PDR1 3207
ScPDR1_R GGCGTGAATGTAAGCGTGACATAACTAATTACATCCGCGGTTAACTATCTGGATAAACGTCGC
ScRPN4_F TAGCAATCTAATCTAAGTTTTAATACTAGTATGGCTTCTACGGAACTTAGCCTAAAAA RPN4 1596
ScRPN4_R GGCGTGAATGTAAGCGTGACATAACTAATTACATCCGCGGTTAACCCATGACATAACCAATAT
SCYAP1_F GCGCACTAGTATGAGTGTGTCTACCGCCAAG YAP1 1953
SCYAP1_R GCGCCCGCGGTTAGTTCATATGCTTATTCAAAGCTAATTG
hcYAP1_F GGTCGACGGTATCGATAAGCTTGATTACTAACGCCGCCATCCAGTGTCG YAP1 £ ik & 3137
hcYAP1_R ATCCCCCGGGCTGCAGGAATTCGATGGAAGAGCGCCCAATACGCAAAC
hcRPN4_F TGTATGCTATACGAAGTTATTAGGTGGAAGAGCGCCCAATACGCAAA RPN4 & A & 2780
hcRPN4_R AGGCAGATGGGGATGACCGTAGTCTTACTAACGCCGCCATCCAGTGT
iTEF1p-PDR1_F GACCGCGAATCCTTACATCACACC TEF1p-PDR1 663
iTEF1p-PDR1_R TCACAGCTTGCGCAGGGAAACT
iTEF1p-YAPL F GACCGCGAATCCTTACATCACAC TEF1p-YAP1 622
iTEF1p-YAPL R CTTCTTCTTCGGTTGCTCGCTATC
iTEF1p-RPN4_F CGCCGTACCACTTCAAAACACCC TEF1p-RPN4 945
iTEF1p-RPN4_R TGCGGCGCTATTATCTTGAAGTGAC
26S rDNA_F GCATATCAATAAGCGGAGGAAAAG 265 rDNA 615
26S rDNA_R GGTCCGTGTTTCAAGACGG
ITS_F TCCGTAGGTGAACCTGCGG ITS 841
ITS R TCCTCCGCTTATTGATATGC
MATa_F AGTCACATCAAGATCGTTTATGG o 544
MATa_R GCACGGAATATGGGACTACTTCG
MATa_F F] MATa_F a# 404
MATa_R ACTCCACTTCAAGTAAGAGTTTG

10

E ALK ) A B R F 7)) ACTAGT: Spel; CCGCGG: Sacll.
T 45 2 PYR 64 H) it 42,
1. RIEEFFATIRE #R BYAT42 0935 B 4853 3% PDR1. YAP1. RPN4

AR, #A7REIK, PDRL A K% 3207 bp; YAPL A ¥ K+s 4 1953 bp;

RPN4 k¥ K~ 1596 bp. Ivfgtest Ik wok 4 R LB 2 A i, 5140 /5 5043

8% 1 Pi+F ¢ ScPDRL F # ScPDR1_R; SCYAPL F #= SCYAP1 R;

ScRPN4_F #= ScCRPN4_R Ff~.
2. @it Spel #= Sacll M| M A Bt % 207 #2 pUG6-TEF1p-CYC1t it

AT B, 133 &4k 6y pUGB-TEF1p-CYCL A ¥ (4956 bp ) , #ATAREIIX,
Wik R ILE 2B A, @ik B R RN IR ik R BRI EA
] i 2 1T Spel F= Sacll FR 4| A 4yBgxf YAPL | BUtAT R B4 A R 4hAL =L,

3. RJH T4 DNA &85, 0By pUGE-TEF1p-CYCLt A B b s Bs
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1169 YAPL R BRHEAT #b M R o i AR A 22 F 40 A, #5410 8] K IAAT & DHSo
Bz stmit, EARFHEZE (100mg/L) 4 LB ER-FAR Lkt &y 4 F 40
JRi ¥ pUGB-TEF1p-YAP1-CYC1t ¢ B M £ K T . #H R B 4
pPUG6-TEF1p-CYC1t & 4 %5 PDR1.RPN4 } 4B Ho-F B A 2: 6~2:

8 A (IR E-, LA SR HEHEERER ) &, mAEK
MAFE DHSo Bz ASmRhRNETaAMETARE, E4AFTHEE (100
mg/L) 4 LB E4R-FAR L4 A Phik A F 208 ik pUG6-TEF1p-PDR1-CYC1t
5 pUG6-TEF1p-RPN4-CYC1t #9[al+ %% F. pUG6-TEF1p-PDR1-CYC1t A
Psil #Bs40 A B %% 514 (iTEF1p-PDR1_F #= iTEF1p-PDR1_R ) ¥ 3§ #t /7%
., pUGB-TEF1p-YAP1-CYC1t /A BamHI ¥ B 49 vA & % & 35| 4
( iTEF1p-YAP1 F #= iTEF1p-YAPLR ) ¥ 3% # 47 % & ,
pUG6-TEF1p-RPN4-CYC1t /A Psil #-Batnh Z %% 5|4 (iTEF1p-RPN4_F #=
iTEF1p-RPN4_R)¥ ¥ utAT %52 . 52 5| 4h¥y 38 69 h R K471 4 663 bp.
622 bp. 945 bp; By A FE K IMRA A 8163 bp. 6909 bp. 6552 bp. ®.ik
22 X IJLE 3A =2 3B AT T,

4. 4% Psil Batn & At éy pUG6E-TEF1p-PDR1-CYC1t i@ it B R T 4075 X,
oW B L AR YB-A-6-1 FEART (HOHEXIERILE 4PTF) , EEA
G418 (200 pg/mL) #93kt YPD P45 b Hlik Fa b4 B E B2 2 % i % #H4T PCR
B, FHRBEKIN A 663bp, wikERLES . FAMERTLAPA
.

5. i@ i ECORV #B447 143K pRS42H 3 ATIR =ML, &1k pRS42H
R KN A 6217 bp; A &L &Y 351 #(hcYAPL_F 4= hcYAP1_R.hcRPN4_F
#2 hcRPN4_R ) 4 Al % 3¥  pUG6B-TEF1p-YAPL-CYClLt 5
pUG6-TEF1p-RPN4-CYC1t ¥ 48 Ju 4 Lt &) TEF1p-YAP1-CYClt #=
TEFlp—RPN4—CYC1t R E, FHATIRENIL, 7738 K B KN A 2 3137 bp
F2 2780 bp., ik @ik sE R ILE 6A F= ] 6B FF =,

F &1 pRS4A2H K ¥ 5 TEF1p-YAP1-CYCLt it kA &, BT
JREA 2: 6~2: 8 A (AxBbibflakds, feBh R HEHEERER)
HALKAATE DHSa @fe, A EHAMBETARLE, A2AFHFEE (100
mg/L) 4 LB E4R-Fir _Edkit b & F 28t #2 pRS42H-TEF1p-YAP1-CYC1t ¢4

9
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A % % F, ECORV 2Bt % 2 v B A% Z 314 (iTEF1p-YAPL F #a
iTEF1p-YAPL_R) #t47 PCR ¥ ¥ %552, #Bbneh h B K% 9354 bp, %
Sy g a9 h B KN A 622 bp. wik4 R ILE 9A =B 9B PR,

7 . ¥ EcoRV £ 1t 1 #) pRS42H-TEF1p-YAP1-CYClt 5
TEF1p-RPN4-CYClt it k£ &, B Ao TR ELA 2: 6~2: 8RA (B
P ER A, e R BR S EAE B AR ) ALK HATEH DHSo e, 1KA
FTUMBEUESE, ESRATFTHFEZL (100 mg/L) 4 LB BR-FIR _Ebkik b
A& 40 i pRS42H-TEF1p-YAP1-CYC1t-TEF1p-RPN4-CYC1t &) Felt 5%, 4T

(EMEEXB B 7 7 ), ECORV 2By AT AR A LZ W

(iTEF1p-YAP1_F. iTEF1p-YAP1 R. iTEF1p-RPN4 F #= iTEF1p-RPN4_R)
#AT PCR ¥ 3 %552, #£Bdney A A 12128 bp, 52514y ek &KX
%) A 622 bp A= 945 bp. wikE R ILE 9C A=A 9D Fi .

8. ¥ JE PTHF 893K pRS42H-TEF1p-YAP1-CYC1t-TEF1p-RPN4-CYC1t
T AT P Ak mie X F, ES#EE (300 pg/mL) #4uiE-F4 L
Pk faE T2 H PYR (PYR TREBAMNETZEHILA 8), ALXTIH

(iTEF1p-PDR1_F #= iTEF1p-PDR1_R.iTEF1p-YAP1 F #= iTEF1p-YAP1 R.
iTEF1p-RPN4_F #= iTEF1p-RPN4 R) # 4T PCR¥ ¥ %%, #HE B IR
PYR Z&4H 3NTREE, LT iHhy e K454 663 bp.
622 bp. 945bp. Wik R ILE 10 A=, FRIFRLE 4 FTAELE PDRI.
YAP1. RPN4 #4B£41t % ik PYR H#k.

AT A B4R, 5 F AR PYR %% 2 BRI BE A Saccharomyces cerevisiae ),
F 2019 4 6 A 14 ARBTFEMEDAFRBRETRERSLBHRAY F
s, PR 5 A CGMCC No. 17930. % PYR LAZH & /£ & & YB-A-6-1 49
Hoah b, B KR E A AME ) —AR4E K A4z AR (PDRL. YAPL. RPN4)
BRA TR X AR,

A& AT PDRL. YAPL. RPN4 iX 3 A~ k484 Fif4x A F 49 R F 2 4g,
BEAFNEABRARENX 3 ANXBEFAELARNEF LR ENEZET
TEF1p 44| T 498G 1L R A, AR & BRIE B AR 3 T MBS 339 4 4 69 & 2 Ak
F, EFMEIE ZARAEDBA CEBE T b A 7, BRI A TR AR LM

10
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G TARE, T TOAMEAREFHRA TR LAV FREE =,

T 3 MBS R A T 64 R A ) R S ] T

1. ARESRDHAM T o9 R AN E: AT MEMENIAEH PYRATE
B A H YB-A-6-1 ¢ 8ah bt —H 3R SrPmER T AL 71, RIOLE N
TR PR ) A ARERS SR ) T AR AR R A KR, i A Kih &9
R K 4E Rk LAt b, IR 25 mM. 35 mM. 45 mM #RESE A LI eY 3
INARLR AL, SATHREBSGT R E . ERBE T R T

FH 1. FIAE PYRAELE (CK) 23144544 30 mL YPD &
REGAET L, 30 T. 200 r/min 3 K3k 35 i R TS 5f

BB 2. £ KN H R ODeo {8, A Bk 89 YPD 3 ik iR
K. 5B % ODgyo a 2L 1.0, vA 10%898EF 2 B UK E @m0, EF 2L
HEIFEAA OmM. 25 mM. 35 mM. 45 mM R EHEBS 4G YPD 32 d
1# % ODgoo 15294 0.1, XEINAMFEAL;

B IR 3. AN EHAT 30 T. 200 r/min A K3z F, HFE 6 h BRAENZ
ODgoo i, HIHIELA4%) A Kih & H .

B 11 Frw, ELBRBEEHEAMHT, TR PYREHEAEH CKHRH
WA KR, FFEARKRGHXILFES, RETEZRARARKSTRZE
7 A TAER T2 B ) A KiEREF A, £ IREARBEH) 4
T, TEHHE AR S EIADEGRIGE, TREGERKRFHAI I E L
B2, £ 25mMBESRE T, TRBNRTHEL A% T4 6h £ 35
MM HRESRE T, TABGRTHLELA%4ET 4 12 h; Wi 45 mM
BORET, TRANRGIIE L% T 240, KBLEREW, TEH

B 4% BF) 2 2 R AR L A T R, A R MR G A Kt ANST AR,
LM A MR ES R B 6 38 n ROk £ AmBfl 2. F sk, PDR1. YAPL #= RPN4 3 A4~
HFOAEAANIRS T RIAR G T TAEAM PYR M RER X 48 7).

2. fafieAE Lk 2

2m i, BE ST B fm i, BLAE AR AR SN R IR 04 R AR LE MR 5, BRIE B EE 4w Bl BE
TR Z VAR GF O AR AR E TR TZHR . AE L EES
FER, B 55 mM ARES IR EAE A Z N AR EAL, @B ATA N Ll o st fm iR BE
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Z 385 lyticase 498X A2 E, ]ER B TH2H PYR 400 Ak0g 3tk bt /7, B4R
BAET BT

TR L, A FATAEE PYRAEALH (CK) , 30 <T. 200 r/min 4% &
P L RIS T

B 2. 54 T A KT 489 B e A AR B AR 55 mM IR EHRER H4K
#2h 30 mL # & YPD 35k, A S H %Y ODg A 1.0, XE 3N LAY
':'f‘l’ﬁx;

BB 3. BFFAERE A 30 T. 200 r/min &K HIER, 55 F 0hA8h

BIR2mLART BT, HOKERK; i:fwky;’w, 7SR H AR

BB 4. GRAKRIMN 2 mL BEERZ F& (0.1 mM, pH=75) €&, RE
A5m 50 L JRE A 0.6 mg/mL 49 Iyticase T 2mL &x%& F, 30 THF 1h;

I 5. NE B R ARAL LG 0 0 LR AE T AN BT 1] B 69 ODggo {8, #IE4K
B TA2E PYR Ao LB CK XA tafin BEfueg4E R £ 7.

IE 2 BT, FERZEEEN AT T R, yticase 245/ 1h
J&, HAH CK 4l ODgy #9 RALIEZ) 0.629, TAZH PYR @fth ODggo 19 X
A 29 0.610; f££4f 55 mM #RES S AL 22 T a9 B EF 2 fies, lyticase A MEA1E
A 1hE, BLH @ ODgyp 09 TALAEL) 1.044, TAZH 48/ ODgoo 59 T AVAE
#50.902. 5 X # ODgyo 89 RAALAEMRERAL 32 5 RAL LT £1449 0.415,
7 TA2ZH ODggo 89 AL AMREEL I 5 R IF LT £164) 0293, —H
B £ 72 F (p<0.01) . KILREY, B A FH @mICE T lyticase #9580k
REALTHLEHR, PLELAMRAMLIEANEBEER"E, 142
B e gt fe A AL T A WR 5 T 4 29.4%. #L9 T H PYR #9m
foBEFuE 8 B 3% T i £ B YB-A-6-1.

&2 mRAESER

B

AOh A8 h A8 h-A0 h
CK 0.62940.020 1.044490.006 0.41540.025
PYR 0.61040.017 0.90240.011 0.29340.023"

£ CK A B & B Ak YB-A-6-1; AO h $8#RB 4L 22 2m /i, O h, /A lyticase &k 22
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tafiBE 1 h A7 /5, ODggo 89 ZAUAE; A8 h 454 EFAL 32 4m A2 8 h, /A lyticase 4t 32

tafin Bt 1 h A7 /5, ODggo 9 ZAKAE: A8 h-AQ h 452t 2m i B2 B AT G L AT /5,
ODgoo #9 RALME. ** R~ IEHRE B L ERIN4) £ZFHMEE (p <
0.01).

KA 4 BRL R B E ) T

BT JR B A% 4% M AR B AR R A ARAE 4 2-K v T BE AN T i B LR A . BT
JR B E F) Ko RATE B dm oA AR BRI B AR B8 ) 80 B4 AT AL
B E 248 NADH 3 NADPH #9545, H ¥ NADH E#ER 6 BLE F R 4%
B AEZHER. ANEiLA NADH 15 4 BL BB 69 548, BaE Al i
R P % NADH £ 340 nm BOLE & T kS ATRE, ABES4ERMA 1 u
mol NADH % 1 ANB&7E /) 45, ARIfE 45 mM ARESRE &M T, i
B O0h. 4h. 8h =/A~af1a) B fm e AT ESAL R B LU 7E 77 M,

1. FLEEIR IR

HIR L. A FNLIAEFT PYRAELH (CK) , 30 <T. 200 r/min # &
HRIEF

W 2L T A KA 6 I R R AT B A 45 mM IR AR BR B4R
2 30 mL #7 8% YPD 325, AT A H &4 ODgyo A 1.0, XE INEY
FEH;

B 3. FAARE A 30 T. 200 r/min &K HIEHR, 55 F0h. 4h.
8hRIR 2 mL & &T B %%, 5000 r/min £:% & 5 min, & E#&&,
ARIEEFF AR &

I 4, 3B 294 50 mg 49 AR Z e 500 UL 49 & & R RIGKFA, &
%ﬁéﬁ%&ﬂxﬁﬁdﬁw\ 1 uL ¢9& &G BdrHF], 80 pL 49 DTT »AK 10 pL 49
PMSF, A4 %4;

T 5. 2 EHFE, 30 <T. 200 r/min 4 KK % K2 20 min;

FH 6. 13000 r/min & 15 min, # EFRIESINFGBESEFEA,
s bR B A MBI

2. PEMN

B L, BRI RS E TR, TR RF B ENE ZREBE
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TAKE;

B 2. AR LR Ik 595 nm kKN ZALEEA R 09 B8 SR

F I 3. % 30 T. pH =7.0 4 450 uL 44 100 mM PBS % 4 & ¥ 45 BB+
A 10 uL 0.5 M #&E5, 10 uL 5 mM %454 NADH;

T 4. RGN 30 pL e9ERER, iR BN E PRI
ODggo ¥R A, 4£ 30 T IRIL T RA 2 min /&, HRIEI ODggp 49BN
h; +F FERE BB tbiE A

JLE 12 B, vi NADH 4§ 4 # 8, 45 mM #RE24L 22 0 h B, 3H X # PYR
5 T2 H CK X8 69 BRE R B tb & AMEIU-F £ 57, CA B RBELE 7
294 0.024U/mg; &I A4hjEe, TRBHBLRBILENRTEAE, BA
B e TAZ R 09 BRAE R Bg k& 71405129 %9 0.038 U/mg, 0.044 U/mg, TAZH &9
B R B E AL T E A RS TH 1442, X RAERINEREZF (p
<0.05); £¥ 8 hjE, HAFAIARRNEBERILEH N2 4 0.035
U/mg, 0.057 U/mg, TAZH ¢9BRE BBtk F M THE L HRS T 4 1.6 12,
—FZ B EAINEBEEERF (p<001). HLA AR ERBEEEEHT,
IR T NADH 1§ 2 4t B 0 B0 R B £ A K -FARLL R A A 2| B4R 5

M) 5 KR G FEREHHT

B4R RN A B R, E— P I E R A B @ISR A2 R AR
e e R BB, L BRI T R T:

FH L. A FNLIAEFH PYRAFELHA (CK) #ATERTIZS, A%
H & ODgoo A 1.0, A 10%#94EAt S I MmieiEAt 2| 2H 45 mM #RBA6g
YPD ¥4 ¥, 4230 T. 200 r/min &4+ F#ATHRARE HIEH. FIiXE 3
MNEYFEL,

FH 2. £ 3 hatE ok Emie, Rk ZRAAFLIEEZLTERK
SR B) AT N

T 3. RIS RNA ST IR R . 4h B A R T,

FB A AT EAE, B TR R FAE S 69 ROR AT S
#EFVIRIELE R E;

IR 5. MG, HRAF TG REALZEAT llumina R A5 3 571 4L

14
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YW 6. ATEIEAE LRATARATF AT, IPBRAFREREE YR T RE
KPFREEZFGARE, BF £ F AR HRAREH log, (Fold change) > 1 & p
{t< 0.05;

PR T. Bty 2 FRE RHATE KoHT, REVBREBEEMFMT IR
MBS 2 A ) 5 T Be AR K 69 £ IR B R AT 2 R iR AR,

B TARB L B LA ERB R REN THRERTHLFERFERERL
B 6 oh e ia R, D4RE| T TP RIERBG T HOETRAR, Lk 3 FTF.
T2 RBIZOLR . @ RmE R oo RER . B8R & s T4
1B IR VA B BB RAE IR 2 AR K 69 A B . JESNHER G A AZRL B ¥ fm el
HFEW (AR 6 it BB e tm AR = A 09 S ) SRR el
S ey Thhe. AR REFe IR R A AR W AIUT L. A A BB, IEM
BR A B g 5 B8 K 09 8- mk. JUT A 4m el BE & 90 Fn ik BLIR 42 P fE AL 3] IR AN R
mRRERIVER , KA BB, IERER. BRAE I8 K R e AR e mieE ey 7
i, AHHFEEMA. AR5 THAIZIE SSBL F= SSB2 #e4% 4 Bh AT
A EOR S R ERB R THEFTE, NmAELEFOIEE. 5
R XA IR 2A4 % 69 4 F SOL3. GND2. RKI1. PRS3 2858 SAERZM AR T
— 5k XA BURL , A5 6-BREL B 48 Bl it b ik 2 B P st i a9 Xt iR 12 B4t
T A S5-BE B A AR-1- BB (PRPP) , #1 PRPP AL =Zedig H B fofivg A% 3
BR 6 AN AR VA BN KA AR, TAZH At i £ 5w b Az B 5K DNA 4%
BRI BT BT AT G R R AT R

k3BT ZAR K TR AR

% AR 7 e KREER

log, (Fold change)

ID Gene Function

PYR vs CK
JEshHEE & AL B
YGR224W AZR1 Plasma membrane transporter of the major facilitator superfamily 1.76

om IOLEE Fo tm IO PR A~ AR AR

15



YBRO38W CHS2 Chitin synthase 1.02

YDRO55W PST1 Cell wall protein that contains a putative GPI-attachment site 1.64
YLRO56W ERG3 Ergosterol biosynthetic process 1.26
YPL170W DAP1 Regulation of ergosterol biosynthetic process 1.02
YGLO55W OLE1l Required for monounsaturated fatty acid synthesis 1.53
YPR113W PIS1 Phosphatidylinositol synthase 1.19
YLR372W ELO3 Involved in fatty acid and sphingolipid biosynthesis 1.14
YBLO39C URA7 Involved in phospholipid biosynthesis 1.58
YJRO63W RPA12 Involved in lipid metabolism 1.21
YLRO46C  YLRO46C Putative membrane protein 1.48

Fair iy THELR

YDL229W SSB1  Ribosome-associated molecular chaperone may be involved in folding 1.12
of newly-made polypeptide chains

YNL209W SSB2  Ribosome-associated molecular chaperone may be involved in folding 1.24

of newly-made polypeptide chains

BB R AB B 12AR X 0 AR

YGR256W GND2 6-phosphogluconate dehydrogenase 1.39
YHR163W SOL3 6-phosphogluconolactonase 1.09
YHLO11C PRS3 5-phospho-ribosyl-1(alpha)-pyrophospha-te synthetase 1.43
YOR095C RKI1 Ribose-5-phosphate ketol-isomerase 1.89

71 CK A X Ak YB-A-6-1.

FEHet] 6 G 30 H 4 B AT T a9 R i AR

ARG eF AW R AT IE = A K I H R T 22374 1 is
s, BAFECWEY: 5-FF AMEE. TR, KBS, Xskdphdpb ot
BRIE B R A A K 5K BT A T R0k, SLONERIE BB 0 R B T ) LER ARt
HAKEE B RTR., Bk, RT R TR 5 B L B A T ARER &
LI, A ST LA X S Il (5-F T AARES. TR, KB,
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LB:) T eynt AR G A3 (R4 KR ) Tagmtt. &R
FHA) 3 iR, AN LI 85 MM 5-2 F A ARES. 5.2 9/L TER. 2.0g/L
KEr. 10.5%F 7K TEEVA R 13% F R A AT KR i BEAT ) 52,

4ol 13 Ff =, f£ 85 MM &9 5-7 W A MREE RO IRIRAE IS ST, T42
B PYR @A KRFEHNRIETHAH CK, TEBAELRARNT 4 32 h
WE AR, EB20/IL TR MAMHT, TERAELRRNT 4 6h LIk
AR, £ 200/l R EEM T, AREHREINNA B 69 4E KRB,
B2 TRAHAERRFPVS KT EAT, FHLIER KRG ARG @i
BETHHE S TFHAEA; £ 105%0 LK LB S AN T, HLH AT
72hA, AAEAAK, RILFAEZLIEY 12 h R EHEANTHAEK
B, 5 13%0) ERFEAT KRR R EM T, TREHGRBEHAAH 12h, HEL
HegRIGHLGAH 24 h, TEARBELRARTTH 12 hikFAK, 2L, T
A2H PYR T2 A 2375 M 4 B 24T 64 2 1

A T AR T K W 0 TR A, 2o RT AT, B IR
K AT B P T ARSI ATIE AT X, TR A A Rt H e 523645 69 HETR, 7 =T
BT A B A M5B ARIRS, JFRB AR PTR L AMAESTE A, @it
B R G RAD A AR A AR RS IR AT F) . T AATURA R T AT 89 B ) A=
TACTKBL B K A A0 A i B, AR A2 & B P AR e R 0 IR P SE I A

—
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