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s A P

— MR BE S A B M X B TR A AR A 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 ) £ 4 LEE X BEAE B k. 122, KRG 44

AT LA IEFRZAEREARBESFIHN A L9853 7%, 5t
BRBBEEFOERABRLBEA P EHWHER, L5 _KEDRFTELT
Pt FERRAIEE. BREINF. BWEFFETUAERAREL
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 FA4x A H ., PDR1 % #6944 Fif4= B 1 Pdrlp,
18 TR 5] % 2 24 er 5L UAF pleiotropic drug response element (PDRE) ,
EHA. SNREA EWRN R A R A, YAPL %e) iR R T
Yaplp, i#itiRA| B4R #em 2 T4 Yaplp response element ( YRE) , ##
TFiH AT G A E B, RPN4 % eg 4 4z B T Rpndp, @BidiR5 &
) B A8 X 42 4| U4 proteasome-associated control element (PACE) , &
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T 5 2R E A RS 5 SR o e 6 2L R AR
RNABRPERBEBEE | F L EARZAINRER R BN A TR, Res
P =R R A

KA A

AT ob, KREBHAST ER 6 RIRE, AL T —FrARES S0 4| 4h ot B EF
IREREBMRAEMEBETEEEA, A4 T HEEKXY
pUG6-TEF1p-PDR1-CYC1t &ML LT OB L ERT; R, FITH
B R SRR BB F AR EAR pRS4A2H F, Zid2d THRAANMFE, L
BT DA BOR F A3 R 69 194

AT Rk LA BEARR A, KK AT T — AR B S 3 F BE A R A
Bk, 0% A YB-A-6-1, 4% h 8BB4 (Saccharomyces cerevisiae ) ;
T 2019 6 A 14 BRATFEHREDAFRARE EE R L@ MEY T
3, AR T 4% A CGMCC No. 17929.

AR P ENT T — MBS IS et L A TA2E, 445 PYR, &
R4 % A ERBEEA (Saccharomyces cerevisiae) , T 2019 4 6 A 14 B k&
TP EREDAFRBEEER LB HREN T S, RBAF 254 CGMCC
No. 17930,

AL LT T —ARBR S I | at 2 B8 TAZ W M 7 &, EL450L
TR

IR 1. IR A4S K E AR BYAT42 69 3 B 485+ 97 3% PDR1. YAP1. R
PN4 X H, AT =K,

WP 2. i@ iL Spel F= Sacll IR M A nBast £ 207 42 pUG6E-TEF1p-CYC
1t BAT B, 133 &K HA0E) pUGB-TEF1p-CYCL K ¥, #ATIR =K, R B

iT Spel A= Sacll FE#) P4 A nBast YAPL F FXH4T B4 A R 4h AL B I

BBk 3. XA T4 DNA £ 38, ¥ B749 pUG6E-TEF1p-CYCLt H & 5
B 69 YAPL i BT M AR R R E Tk, 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: %, [4F; 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
SFREA 2: 6~2: 8 RAHILKIAATE DHSa 8, /AN EaMEEN
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 %8 vA B %52 5| 4 84T PCR ¥ 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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WRAT LBEVABIARIR A e KRR A RA Y e A AT b 69

H5IA BRI, KEAT AT CLIEL T HARZR:

1) AZ AP #ER) 12 & 32 PDR1. YAPL #= RPN4 T42H PYR3%3& 7 £
SHARBR T B S, B A Ewe AR AL R R ER R,

2) KK R AR S HRESAT 2 58 A 6948 3 BAR R I A fa IO BE U 6 B 2
3%, R#T NADH tEA5HBae BRL RBEILE NN B ER S, UE—27T)
58 FRNHE. mIe B Ao m N R Ak RO AT R AR ERA AR A
XA R D F LR REA.

3) ZIAERA 5-F T AME. LB, KB LEURERBAAKBER
VIR M SRR B ) A PG5, STAE A B RAFH) T Ak R B R AL E AR,
BA AT % RAEWRA CEEVABARR G R IRR A RAG LAY
A T A e R

4) KK A LA TR 4E K B B i R A My A ERE B TAZE H M
KRB\ POERE R T AT

LR, RHALPIE—F it R — 2 F Z R AR AR PTA 4K
REE.

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 # 35wk A (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 RAKMEA Y A E L LRE;, L¥, AD TAREY
AT BRE, MAEBAWRKA 1. TEF1p-PDR1 (663 bp); 2: TEF1p-YAP1
(622 bp); 3: TEF1p-RPN4 (945 bp); B: T0 /A EBatnl, AR ARA N 1
pUG6-TEF1p-PDR1-CYC1t #E4+n (8163 bp); 2: pUG6-TEF1p-YAP1-CYC1t ¥
B4 (6909 bp); 3: pUG6B-TEF1p-RPN4-CYC1t #&+7 (6552 bp); M: DNA
marker;

B 4 ALK B R K L BRUE B2 B 4 &K DNA 2042 KX B

B 5R2REATRIAPAMY AT KRE; L+, LPAKRLIREE
TEF1p-PDR1 %2 5| 4h¥ ¥ %+ (663 bp); M: DNA marker;

A 6 AL LEBREIBINAZLET O RE,;, L+, A LER
IR pRS42H #-Bainda (6217 bp); B: TR A ST LW, MAF|AIRRKA
1: TEF1p-YAPL it % ik & (3137 bp); 2: TEF1p-RPN4 it & iA & (2780 bp) ; M:
DNA marker;

B 7 AL EA AL BB Y S wkE,; HF, A 44K
PRS42H-TEF1p-YAP1-CYC1t % B 49 & & (9354 bp); B: iT & & &
TEF1p-YAPL % & 3l 4 ¥ ¥ 4 % (622 bp); C T 4 f %
PRS42H-TEF1p-YAP1-CYC1t-TEF1p-RPN4-CYC1t B4y 4% (12128 bp); D:
I EB|ERA A 1 itk ik& TEF1p-YAPL X2 3|4y 38 4% (622 bp); 2:
i$ & X & TEF1p-RPN4 %52 3| 49 3 44 (945 bp); M: DNA marker;

B 8 2 A& P PYR T4 H PCR ¥ 3¢ 52 Wik B; K, MAESR|HIRK
A 1. &k & TEF1p-PDRL %2 3|4y g4+ (663 bp); 2: T RE S
TEF1p-YAPL X7 5144738 &4 (622 bp); 3: iT &k £& TEF1p-RPN4 %% 3]
Y ¥ 4 (945 bp); M: DNA marker;

B O 2 AR K ARES S A T A A KRB A+, A: 0 mM #&ES; B: 25
mM #&E%; C: 35 mM #&E%; D: 45 mM #8%; CK: # X & YB-A-6-1;

B 10 AR PAMREE RS T ARGBLRBILE N, *ATERFE
% (p<0.05); * R FEFMMEE (p<0.01); CK: HAH YB-A-6-1;
B 11 2 AL e a4 B A T ey A K & B, L9, A: 85 mM 5-
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% T A ARES; B:5.29/L T, C: 2.0 g/L X E; D: 10.5% A/KTEE E:13% %
RAEA KR, CK: H £ H YB-A-6-1.

VAT KB b 52 56 45) k1% LB AR R IR 69 SRy A, A& bt KK B de e i
R AR AR F B R R R HOK 19 B T A AR R T 284 52 DAL AL B8 0 T2 AR ST B A
R .

) 1 d R Bk YB-A-6-1 t9 508 5452

—. HAEK YB-A6-1 09505

2011 F, REW) A HEEGQIE] BE, ETHeBHE, -20CKE
Bfr. MARBIR1L0M B (FEE A 10°. 10°. 107) %A F AER4MA.
B A E £-YEPD B/RIZHRA, F 28°ClaiR3zrsnsesc 48h, A2 K5
AER%, IREAAABERHEFMENRA L, XNESB 2~3 K, G468
H) oAt 5 Bl AT IRdEN YEPD ARG, T 28CHERIBRIES R 24h B
30% K H H ki L1 RBRENEGEREY, £-80CAFEKA.

—. HEEK YB-A6-1 8957

i & Bk YB-A-6-1 (YBA_08) 2 26S rDNA & ITS DNA ¥ 3% &5 71| )
T, HAY BT AR, 242 A 5% 34 (MATa F #= MATa R.
MATa_F #= MATa_R) ¥3%, X2 h 2R ABEE, %% YB-A-6-1,
K4 4 A BB EEE (Saccharomyces cerevisiae ) ; T 2019 4F 6 A 14 H 4%
BT TEMADEFRARETEEZR>TEARED TS, RET A
CGMCC No. 17929, #fg4E4t A w ok & R ILA 1 ﬁfT’J‘, WLEKE T HEX

BEAB T IZ A A A RERB B, 547 74E & L& 1 P (26S rDNA_F
ﬁw 26S IDNA_R. ITS F #= ITS_ R), 26S rDNA /73| | & 25 % JL GenBank no.
KF141699.1, ITS & 7|l ¢ % . GenBank no. MN158119.1.

k1 31#1z &



. 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 #£Bin 5 2 v AR X Z 5% (iTEF1p-YAPL F #=
iTEF1p-YAPL_R) #t47 PCR ¥ ¥ %552, #Bbneh h B K% 9354 bp, %
Ay 3G b ey A B R A 622 bp, wkZERILE 7TA #2H 7B Fi .,

7 . ¥ EcORV £ M 1t # 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
FTUMBEATA, EASRTHEZL (100mg/L) 4 LB E4R-FAR Eit
4% 20 #2 pRS42H-TEF1p-YAP1-CYC1t-TEF1p-RPN4-CYC1t & Fa b %, 14 F
EcCORV 8% A B A % 514 (iTEF1p-YAPL1 F. iTEFlp-YAPL R.
iTEF1p-RPN4_F #= iTEF1p-RPN4_R) #4T PCR ¥ 35w, HBaineg h KA
12128 bp, 52 5| My ¥ o9 R B K47 4 622 bp F= 945 bp. k4 R IL
B 7C #= 7D Ff .

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 fatk TA2H PYR, A% 2354 (iTEF1p-PDR1_F #= iTEF1p-PDR1_R.
iTEF1p-YAPL_F #= iTEF1p-YAP1_R. iTEF1p-RPN4_F #= iTEF1p-RPN4 R)
AT PCR ¥ 4%, A BAFTARE PYRZEAA 3NTAEE, K27
M 3g 6y B BRI 53 4 663 bp. 622 bp. 945 bp. Wk R LA 8 A
PR A5 KA A F PDRL. YAPL. RPN4 #4824t %% PYR H#k.

AT A B4R, B AR PYR % 4 BRB B2 #H( Saccharomyces cerevisiae ),
F 2019 5 6 A 14 ARAT ¥ BHMAEDBAIRAETEZER LB RAY T
3, R F 4 %) 4 CGMCC No. 17930. , 3% PYR TA2 ¥ & £ £ X i YB-A-6-1
ey ak b, 18K B A HEOR M E 69 — MR 4E 42 A F (PDR1. YAPL. RPN4)
BRA TR X AR,

A& AT PDRL. YAPL. RPN4 iX 3 A~ k44 Fif4x A F 49 R F 48,
BEAFNEABARENX 3 ANAXBEFAELAREF LR LN EZET
TEF1p 424 T 69351 R4, i & BB BE 2 T AHRES 37 4 4 69 7 % A8
F, EFMEIE ZARAEDBA CEBE T b A 7, BRI A TR AR LM
0 TARH, T TOAEAREFRA T AT E =,

10
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SEAA) 3 ARESSLILAM T 69 R0 M T R AU

1. WRES MM TR IM A AT MEMENITEH PYR AT A
& H YB-A-6-1 ¢k ah E it — 5 IR AP HRES 0T AL 71, RIS &
AR B AR ) AR MRS LR ) T R AR IS S A KOR L, 18 i A Kok K49
RH IR AR A%, EER 25 mM. 35 mM. 45 mM AR ESAE A £ ¢4 3
MG ER AR, #ATHRESGT MR . BRI S R T

T 1., HFIAEH PYRAELE (CK) 2544344 30 mL YPD &
REGHERHLE, 30 C. 200 r/min 4% &3k 35 i R TR Ir

B I 2. AR 5 KN & ODeggo 18, A Fl ik 89 YPD 3257 i& i
K., #HH % ODgo %)k 1.0, A 10%4694EAr 2 B Sl Emie, #4735k
MEIFAH OmM. 25 mM. 35 mM. 45 mM R #EER 4G YPD 32 /RE T,
128 % ODgo 18294 0.1, KB 3NAYF T L,

P IR 3. AAEKIAT 30 C. 200 r/min A KIEIR, HFE6 h RAAMNZ
OD600 1. HIHIBELH) A K& A,

4ol 9 B, ERBBEESENT, TEHB PYR5HAH CK HAH
WA KRFEL, FHARKGHXILEFES, RAETHEFTRAEERKSTRE
7 R TAZ R AT B 60 & KARHE R R FFh. £ R EIREAREP
BT, IRAES B LAY EINAL R, TAH A KRFHA LI
A AR, E25mMMRBSRE T, TRAGRGHLELHY%E4ET 296 h;
35 mMM HREBSRE T, AR R WL L %4 T £ 12 h; M4 45 mM
WEBERE T, TR RTILE L A%ET 4 240, RIELERE, T4
B 4595 B B 4 43 MR BE RS T 09 R, Am B sk B4 Kt AT H
H, B A RESRE A3 ik R $mi 2. Bk, PDR1. YAPL #= RPN4 3
NP AR IR G E R AR ZH T AR AR PYR HRES 6902 A2

2. fmfeAE Ut T

4w JioL BE ST B b iR, B B AE A P IR 0 K AR S ML 4y, BROE BB 4 R R
AV REETT ZVNB G OGRS T IR TR ABLAES
stH8, LI 55 mM MRERIREAE Az m e R EAR, 8 LA 4 st 4m e BE
14 B lyticase W) BLRAR L, MR B TA2H PYR 008 693tk at /). B4R
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BAET BT

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

BB 2, 54 T A KT 89 B e A4 B A 55 mM IR B BRER B4k
#2h 30 mL #7 & YPD &5k, A A H %Y ODg A 1.0, X E 3N LAY
':'f‘l’ﬁx;

H IR 3. KRR E A 30 T. 200 r/min #E KK HIEHR, 525 F0hA8h
BIR2mLAART BT, H oKk %%;ﬁaﬁﬁw,*u&mm%;

BB 4. GRAKRIN 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;

WIS, N E B R AR TP 49 4m 0 R AE B AN BT 18] & 49 ODgoo {8, #IE4K
BT E TA2E PYRAE L H CK X Rt A ke s R £ 7,

WE 2, ERZARB YA IE TR, Iyticase 245/ 1h
&, A B CK mfit ODggo 49 KALIE L) 0.629, TA2H PYR %8/, ODggo 49 7%
1A 29 0.610; f££if 55 mM HRES S AL 22 T a9 B EF 4 fies, lyticase R MEA1E
A 1hE, L H @ ODgyp 09 TALAEL) 1.044, TAZH 48/ ODgoo 59 T AVAE
#50.902. 5 X # ODgyo 89 RAALAEMRERAL 32 5 KA LT £1449 0.415,
7 TAZH ODggo 89 AL AMREELL I 5 R IF T 21649 0293, —HF
B £ 72 F (p<0.01) . KILREY, B A FH @mICE S lyticase #9580
BEAMLTHEARER, PELARA@REMALIEHOEBEER"E, 1
BB R AL TR A RRS T 29 29.4%. L TAEH PYR 694
JeAEME RS A1 BA R 3% T & £ F 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
ta i Bt 1 h A7 /5, ODggo 89 ZAUAE; A8 h 454 EFA 32 4m A 8 h, /A lyticase 4t 32
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it BE 1 h AT/, ODgoo 8 ZAAR: A8 h-AO h 45 %f 4m it B BEAT AR 1% /L B AT )5
ODgy B9 ZAE., ** A T IRAMRES L ARINANGEFBEREE p <
0.01).

M) 4 BRL R BRI E )T

BE L JR Bl A8 0% I AR BR AL R A KA 2-nK v F B3 AN X B L AR ) . BRL
JR B E F) Kol R T B A ST AR BR LA R B ) 09 BB A5 AR AL
R 2% 448 NADH & NADPH #9425, M+ NADH AR 6L &+ X 3%
B AEZHER. ANEiLA NADH 15 A BL B 86 548, BaE Al i
R % NADH £ 340 nm BOLE 6 T kS ATRE, A4 ERMA 1 u
mol NADH % 1 ANB&EE /) 45, ARIfE 45 mM ARES R E A& T, i
B Oh. 4h. 8h =/~uf1a) B fm e AT ERALE R B LU 7E 77 M,

1. FLEEIR IR

HI L. oA FNTER PYRAHELH (CK) , 30 <T. 200 r/min &
HRIES

W IR 2 A T A KA 6 I R R AT B A 45 mM IR AR BR B4R
n 4 30 mL #7é% YPD 340k d, AT SH&RE ODgy H 1.0, XE 3NEY
FEH;

H IR 3. HFAARE £ 30 T. 200 r/min &K HER, 5#F0h. 4h.
8hRIR 2 mL & AT B %%, 5000 r/min £:% & 5 min, & E#&&,
ARIBE B IRIL E

T4, 3B 294 50 mg 49 B ARIE ZAn N 500 uL 49 & @ AR BGRF, F
%ﬁéﬁ%&ﬂxﬁﬁdﬁu)\ 1 uL ¢9& & BdrHIF], 80 pL 49 DTT »AK 10 pL 49
PMSF, #44;

S5, 2 EH.FE, 30 <T. 200 r/min 4 KK % K2 20 min;

HH 6. 13000 r/min %+ 15 min, #F EFREBIFH OB LT EA,
b LR B A AR

2. HeEM

B L, BRI RS E TR, TR RF B ENE ZREBE
TAXE;
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I 2. AR # LA Z % 595 nm KK T ALEES R 09 G R

F 3 3. %) 30 T. pH =7.0 49 450 uL 49 100 mM PBS £ 74 & ¥ 3 BRI 5
AmA 10 uL 0.5 M #&E%, 10 pL 5 mM 45 NADH;

HI 4. BN 30 pL e9MBEIRIR, RikR BN E LY IR
ODgyo 89BN A, 4£ 30 T HRIL T R 2 min &, BRI ODsgp 01RNE
& It H B R B LE A

JLE 10 A7, vA NADH 4£ 4 484, 45 mM #E54 22 0 h B, X & PYR
51 AH CK X 69 BRHE RBEILE NMEILFE R £ 57, S BE BB E /)
#4 0.024UImg; XILAhE, TREHELRIELENERETELE, B4
B Ar TAZ ) 69 BRAE R BR L E F1 405129 %5 0.038 U/mg, 0.044 U/mg, TAZH 49
BT BB E AT E AR RS TH 1442, X RERINEREEZF (p
<005); 4% 8 h/E, BRALEGHELREGE N2 H 24 0.035
U/mg, 0.057 U/mg, LA 69BL Rt A TH A AR ST 2 1.6 1%,
ZHZREANEMBEEF (p<001) . VLA TG ABREBELAENT,
1R # T NADH 4§ A4 4t B 4 BS L R B R A K-PARLL B R BB R ERG.

Fe) 5 KB R ERENHT

WAL RN T HAE LR, S — PR B R KB @ TR TAZ K AR R B
e e R A, L AR T R T

FI L. A FNIAEE PYRAELR (CK) #AERFEA, A%
B & ODgoo {84 1.0, A 10%#94EAt S I & MmfedEAt 2| &4 45 mM REA 49
YPD 34, & 30 T. 200 r/min &4 F#ATH# R E SR, FHXE 3
NEMFEL;

T2, £ 3 hiFE sk Emie, Sk 2RAAFLEEZEITHERK
IR B) AT I M s

B 3. RIS RNA AT R E . 4 E VAR T A

YW A, HATIEAMFE, 8 SRR IR S LR 6 R BORE AT
B EARIEX R 2

TS, NG, BT REAIAT llumina 05152 57 4
Bz 8,

14
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I 6. T HIBAT LRATRITF N, IR ARAREE MR ) T R
KFRFZFAR, BF £ 7FAATHEA4REA log, (Fold change) > 1 & p
1&.< 0.05;

PR T. Bidaf £ F KB RHATE EoA, REVBRBEHAFMH T IAEE
PR BRr  HE ) F ) REAR K 0 £ 5 IR B R AT ) he iR AR

B IRHESE L AR REH THFAKRTOIEEZFREAL
BT feiERE, 124R3| T TP R FERBEG O EEZINE, LA 3w,
EZRBINEEO LR . @InA A miE R R AR BaRITES T
1B IR VA BB RAB IR 2 AR K 69 K B . IR & A AZRL B 4 fm e i
HHEW T (AR 64 3L BB e am AR = A 09 S ) SR ta e
Sheq e, mie B Fem IR e I B LW BEILT L. A A BB, IEh
BR e B i 5 I8 K 096 i, JUT SR AR 4m L RE & #8 Ao dk B2 T B AL B iR AN 35
mIRRECVER , KA B BE. IEIrER. BEAE A8 KR AL R i m e 69 %
i, AFHMFEENA. A Mo THIEAE SSBL F= SSB2 #6455 Bh AT
AZOR S B AR REF THETIE, NMmEABELETHAE, 5
BR S AB IR 1248 % 649 AL F SOL3. GND2. RKI1. PRS3 888 KAE R Z2M T
—SbE AL RAL , 68 6-BBR )48 BRd 1T b A B ) P xd AL 694K iR 12 Bl 4
T A S5-EEBAZAE-1-E 458 (PRPP) , M PRPP A5 Zob iy H B Ao ve A2 3
BRAGANFIR ARV BN KA, TARE b8 1 & % Wb Az F BR K DNA 4%
2 RO T AT G R 69 R D F IR

k3 AREEAT AR K 09 T2 AR

ths EB i AAEF

log, (Fold change)

ID Gene Function
PYR vs CK
JEI R @ A
YGR224W AZR1 Plasma membrane transporter of the major facilitator superfamily 1.76
2 i BE Ao o LI AR 4B RS )
YBRO38W CHS2 Chitin synthase 1.02

15



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 OLE1 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
YBLO039C URA7 Involved in phospholipid biosynthesis 1.58
YJRO63W RPA12 Involved in lipid metabolism 1.21
YLR046C  YLRO46C Putative membrane protein 1.48

A&y THIEAR

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

FRBR S A ARAR K 0 IR )

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
YORO095C RKI1 Ribose-5-phosphate ketol-isomerase 1.89

7E: CK 4 h X B #k YB-A-6-1.

LA 6 FE I H 4 B A T a9 R A

Kﬁ%ﬁ?i%ﬁﬁﬁﬁ%ﬁ?i%ﬁéﬁ%%%Ti%ﬁﬂ%ﬁ%
98, EAF LTI E M 5-FFEERE. L. RS, Xidphl et
BROB B ARG A K 5 R BT A T F 808, LINERE BE 6 K B R 4 LBR ARt
LA KL LAY R, Bib, RTRNE K IER L B LB THRE A&
ZESL, AW T AR S — IR (5-2 T AREE. LB, KRB
LB ) Fayot AR S AWH M (RRAHEEKBR) ToarHt, =R
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bk 33 FikAriA, AMELIR 85 mM 5-# F A ARES. 5.2 g/L L. 2.0g/L
KEr. 10.5%F 7K LEEVA R 13% F R A AT /KR i BEAT ) 52,

4ol 11 i =, f£ 85 MM 49 5-% F A MREE M 0 RARIEAIZ R T, 142
B PYR @A KRFEHNEIETHAH CK, TEARELRARNT 4 32 h
KB AK; ES20IL LR EHMAMH T, TRAKBAARITT 4 6h LI
AR, £209/L 9RE AT, BRE X RE IV T 6 E KR,
B2 IRAHAERZEFNRRTEAT, FELIEARE AR @R
CELHR S THAE,; £ 105% AR CEESEHT, BAHAENTH
72hA, AAEAAK, RILFAEZLIEY 12 h ¥9RFHEHEASTHAEK
B, 2 13%0) ERAEAT KRR AT, TREHGREHSAH 120, Bk
BeRAEAZGH 24 h, TARRAELBARINTH 12 hikEAK., gL, T
A2H PYR T2 A 2375 M4 B 24 64 2 1

LG R AR T KU 6 TR A, {2 de BT BT, R Y IR
KA SR B PR T ARIPTRFE G X, TR A AVE AT ol 5645 69 HEMR, @]
B F At Apbin e B E AR, FFRBAERIPITELNMBTEE RN, @i
B R G RA A AT A AR RS IR HAT I F) . T AATURA R T H#EAT 89 B ) A=
TACTKBL B KR A A0 A i B, AR A2 R B P AR R 0 IR P SE I A

—

17



