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Nucleic Acid Hybridization(B. D. Hames & S. J. Higgins eds. 1984);
Transcription And Translation (B. D. Hames & S. J. Higgins eds. 1984);

Culture Of Animal Cells (R. 1. Freshney, Alan R. Liss, Inc., 1987); Immobilized
Cells And Enzymes (IRL Press, 1986); B. Perbal, A Practical Guide To Molecular
Cloning (1984); the treatise, Methods In Enzymology (Academic Press, Inc.,
N.Y.); Gene Transfer Vectors For Mammalian Cells (J. H. Miller and M. P. Calos
eds., 1987, Cold Spring Harbor Laboratory); Methods In Enzymology, Vols. 154
and 155 (Wu et al. eds.), Immunochemical Methods In Cell And Molecular Biology
(Mayer and Walker, eds., Academic Press, London, 1987); Handbook Of
Experimental Immunology, Volumes 1-1V (D. M. Weir and C. C. Blackwell, eds.,
1986); Manipulating the Mouse Embryo, (Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y., 1986)0 0 O OO O OO

goooogao

aogao

oooobODDO0OO0ONADDODOOOoooooobbooooooan
ooooDDOO0OO0DO0oOoooooOoONADOODODDDODOODOoOoOoQoOOoODSsir2p00coobonoano
gooboboooooboboooooboboooboboboo0ooNADDOODODDOOOooooooobbooano
ocoooooo0oooDOoooOobOO0oOoDOooDbDOobOO0OONTIODDODODDODODOSIFOODO
goobooooooboogorDNAODODDDOOODDDODOOODODDOOODDOOoOOooOO
ooooDDOONPTAIOOSIR2ZODODDODOODOOOOODDDODOODODOOODODODDDOO
gugoboboooooboouoouoboouooobboouobbooooobboooboboooooao
oooooODOO0OONptlOOOOO0ODODDOO0DO0OO0OO0OoOOoOODODODDODOO0OO0OO0OO0O0O0Nmaz20O 00
goobooooobobooogoobooobobbooooNADODDDOOoOonooooobDboo
OoocOoD0ODDbODDO0OO0OO0O00000d0C0RDPNC1IONMAL OO

NMA2 D000 O0O0O0COODODO0OO0O0O0O0O0O0OrvDNAODDODDOOOOGOGOOOODODDODOOOO
goobooooooboboooobobooobbbooobbOogosIrRzZDOOODDOONPTLIOD
0000000000000 OONADODDOOODODO NADY/NADH OO OOOOOODODOD
ocooocoooO0oooDOoooobO0oOooDOoobDOoboOoOoDODO0ooODDbDOoO0OoOOsIr2000000
NADO O ODOOoooboboooooboooboboogooobooogoboboogoboboogano
OCOoOOOCO0OONADDODODODOOOODOUOODODODOOOSr20000000000DO
gogbooocoooboboooooan

ooocooao

goooao

OCoOO0O0O0O00O0O0DO0O0O0D0OD0O0O0ODO0OO0DODOD0OO0OO0ODODODO W303AR5 sir3::URA3 (1
6)0 W303AR5 sir4::HIS30 W303AR5 sir2::TRP1 O 0O PSY316AT 0 0410 00000 OD0O
O O PSY316AT O O SIR20 O O O Scal/Pvull linearized pC369 (41)0 0 000 0O0OO
0 JS2090 JS2410 Js237 O O JS218 0 J. Smith (420 00 00O OCOCONPTIOODOO
OO0ODO00OO0O000O0DO1.1kb0 PCR (43) OO DOOD2.4kb 000000 pRS306 OO
gooon0 pSpP4000O Notl OO Sacl OL. Guarente OM.1.T.O00D0O0O0O0O0O0O 2
OooooODDbOO0O pbB20

(44) 0000000000 DOODOOO0 pSPNPTIO O pDBNPTL OO OO OO
gooocooao

10

20

30

40

50



67

ooon
£2. ZOWMETHWLRLK

Strain BEFR
W303AR5 W303 MATa, ade2-1, leu2-3,112, can1-100, trp1-1, ura3-562, his3-11,15, RDN1:ADEZ, RAD5
YDS878 W303 MATh,, ade2-1, leu2-3,112, canl1-100, trp1-1, ura3-562, his3-11,15, RDN1-"ADE2, RADS5, sir2"TRP1
YDS924 W303ARD MATh, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-52, his3-11,15, RDN1-ADEZ2, RADS, sir3'HIS3
YDS882 W303 MATa, ade2-1, leu2-8,112, can1-100, trpl-1, ura3-52, his3-11,15, RDN1-"ADEZ2, RADS, sir4-HIS3
YDS1503 W303 MATa, ade2-1, leu2-3,112, can1-100, trp1-1, ura3-52, his3-11,15, RDN1-=ADEZ, RAD5, URAS/NPT1
YDS1504 W303 MATh, ade2-1, leu2-8,112, canl-100, trpl-1, ura3-52, his3-11,15, RDN1-ADEZ2, RADS5, sir2-TRP1, URAS/NF
YDS1505 W303 MATh, ade2-1, leu2-3,112, can1-100, trp1-1, ura3-62, his3-11,15, RDN1:/ADE2, RADS, sir3-HISS, URA3/NP
YDS1506 W303 MATh, ade2-1, leu2-8,112, canl-100, trp1-1, ura3-52, his3-11,15, RDNI1-ADE2, RADS5, sir4-HIS3, URA3/NP
YDS1496 W303 MATa, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-52, his3-11,15, RDN1~ADE2, RAD5, pDBNPT1
YDS1494 W303 MATh, ade2-1, leu2-3,112, canl1-100, trp1-1, ura3-62, his3-11,15, RDN1-"ADE2, RADS, sir2’TREP1, pDBNPT:
YDS1587 W303 MATh, ade2-1, leu2-5,112, canl-100, trp1-1, ura3-62, his3-11,15, RDN1-ADE2, RADS, sir3:HIS3, pDBNPT1
YDS1495 W303 MATh, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-62, his3-11,15, RDN1-"ADE2, RADS, sir4-HIS3, pDBNPT
YDS1572 W303 MATR, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-52, his3-11,15, RDN1~ADE2, RAD5, LEU2/SIR2
YDS1561 W303 MATa, ade2-1, leu2-8,112, can1-100, trp1-1, ura3-52, his3-11,15, RDN1:-"ADE2, RAD5, URA3/NPT1, LEUZ2/
YDS1595 W303 MATa, ade2-1, leu2-8,112, canl-100, trpl-1, ura3-62, his3-11,15, RAD5
YDS1596 W303 MATa, ADE2, leu2-3,112, canl-100, trp1-1, ura3-52, his3-11,15, RAD5
YDS1568 W303 MATh, ade2-1, leu2-3,112, can1-100, trp1-1, URAS, his3-11,15, RDN1-ADEZ2, RAD5
YDS1563 W303 MATh, ade2-1, LEUZ, canl-100, trp1-1, URA3, his3-11,15, RDN1-ADE2, RAD5
YDS1588 W303 MATh, ade2-1, leu2-3,112, can1-100, trp1-1, ura3-52, his3-11,15, RDN1."ADE2, RAD5, pSPYGLO37
YDS1589 W303 MATh, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-52, his3-11,15, RDN1-ADE2, RAD5, pSPYGR010
YDS1590 W303 MAThw, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-52, his3-11,15, RDN1-"ADE2, RAD5, p306YLR328
YDS1614 W303 MATh, ade2-1, leu2-3,112, can1-100, trp1-1, ura3-562, his3-11,15, RDN1-"ADE2, RAD5, p306YHRO074
YDS1531 W303 MATh, ade2-1, leu2-3,112, can1-100, trp1-1, ura3-52, his3-11,15, RDN1-"ADE2, RAD5, NPT1-HA
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W303cdc25-10 W303 MATw, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-62, his3-11,15, RDN1-ADEZ2, RADS5, cdc25-10

YDS1537 W303 MATh, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-62, his3-11,15, RDN1-ADE2, RADS, cde25-10, NPT1-HA

YDS1611 W303 MATh, ade2-1, leu2-3,112, canl-100, trpl-1, ura3-62, his3-11,15, RDN1-"ADE2, RAD5, NPT1-GFP

YDS1625 W303 MATa, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-52, his3-11,15, RDN1-ADEZ2, RAD5, NMA1-GFP

YDS1624 W303 MATh, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-52, his3-11,15, RDNI1-ADE2, RAD5, NMAZ-GFP

PSY316AT MATa, ura3-53 161;2'3 112 his3-A200 ade2-1,01 canl-100ADE2-TEL V'R

YDS1594 PSY316 MATw, ura3-53 leu2-3,112 his3-A200 ade2-1,01 canl-100 ADE2-TEL V'R, sir2:TRP1

YDS1544 PSY316 MATh, ura3-53 leu2-3,112 his3-A200 ade2-1,01 canl-100 ADE2-TEL V'R, URAS/NPT1

YDS1548 PSY316 MATh, ura3-53 leu2-3,112 his3-A200 ade2-1,01 can1-100 ADE2-TEL VR, (4x) URA3/NPT1

YDS1527 PSY316 MATw, ura3-53 leu2-3,112 his3-A200 ade2-1,01 can1-100 ADE2-TEL V-R, pPDBNPT1

YDS1577 PSY316 MATh, ura3-53 leu2-3,112 his3-A200 ade2-1,01 can1-100 ADE2-TEL V'R, (4x) URA3/NPT1, LEUZ/SIRZ

YDS1573 PSY316 MATo, ura3-53 leu2-3,112 his3-A200 ade2-1,01 canl-100 ADE2-TEL V'R, sir2-“HIS3, URAS/NPT1

YDS1591 PSY316 MATY, ura3-53 leu2-3,112 his3-A200 ade2-1,01 can1-100 ADE2-TEL V-R, pSPYGL037

YDS1592 PSY316 MATh, ura3-53 leu2-3,112 his3-A200 ade2-1,01 can1-100 ADE2-TEL V'R, pSPYGR010
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NAD+ NADH NAD*/NADH  ATP

BETR (amolfpg # > 7% (amolpg # > /% M (amollpg # > /%7
7 B! 7N ‘)

1x NPT1 (B 450 23.7 (3.2) 9.3(0.8) 2.8 (0.5) 15.5 (3)

2x NPT1 21.9 (2.0) 6.0 (0.6) 3.3(0.3) 7.6 (1.6)

2xNPTI sir2-TRPI  22.5(1.6) 7.0(0.3) 2.4(0.9) 5.3 (1.1)

sir2TRPI 23.6 (1.2) 7.0 (0.6) 2.8 (1.2) 7.9(1.9)
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#3. IZOMETHWLIIZE,

BR Bz

W303ARb5 W303 MATh, ade2-1, leu2-3,112, can1-100, trpl-1, ura3-52, his3-11,15,
RDNI1::ADEZ, RAD5

YDS878 W303 MATh,, ade2-1, leu2-3,112, canl-100, trpl-1,, ura3-52,
his3-11,15, RDN1:‘ADE2, RADS5, sir2TRPI

YDS1572 W303 MATa, ade2-1, leu2-3,112, canl-100, trpl-1, ura3-52, his3-11,15,
RDN1-ADEZ, KADS5, LEUZ/SIR2

YDS1595 W303 MATh, ade2-1, leu2-3,112, canl-100, trpl-1, ura3-52, his3-11,19,
RADS

YDS1596 W303 MATa, ADEZ, leu2-3,112, canl-100, trpl-1, ura3-52, his3-11,15,
RAD5

YDS1097 W303 MATh, ade2-1, leu2-3,112, canl-100, trpl-1, ura3d-52, his3-11,15,
RDN, RADS, GFP-Sird:URA3

YDS1099 W303 MATh, adeZ2-1, leu2-3,112, can1-100, trpl-1, ura3-52, his3-11, 15,
REDN, RAD5, GFP-Sir3-LEUZ

YDS1109 W303 MATh, ade2-1, leu2-3,112, canl-100, trp1-1, ura3-52, his3-11, 15,
RDN, RADS5, GFP-Sir3‘LEUZ, sir2:TRP1

YDS1078 W303 MATa, ade2-1, leu2-8,112, canl-100, trp1-1, ura3-52, his3-11,15,
RDN1:ADEZ, RADS5, GFP-Sir2:'LEUZ, sir2'TRP1

PSY316AT MATe, ura3-63 leu2-3,112 his3-A200 ade2-1,01 canl-100 ADE2-TEL
V-R

YDS1594 PSY316 MATh, ura3-53 leu2-3,112 his3-A200 ade2-1,01 canl-100
ADEZ2-TEL V'R, sir2"TRPI1

YDS970 PSY316 MATh, ura3-53 leu2-3,112 his3-A200 ade2-1,01 canl-100

ADE2-TEL V-R, HMR:‘GFP
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