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1. The mitotic spindle in the context of the eukary

cell division cycle

1.1 Cyclins, CDKs and cell-cycle regulation
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The mitotic spindle is a highly dynamic structure
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1.3 Cell-cycle regulation of mitotic kinesin motor proteins
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2. B-cyclin/CDKs Regulate Mitotic Spindle Assembly
Phosphorylating Kinesins-5 in Budding Yeast
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2.2 Materials & Methods
Yeast strains and media
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& Reed, 2001
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12MYC::kanMX2

SBY627 MATa barl TRP1::ble::SPC42-EGFP URA3::PgaL1- This study

SIC1 3P CIN8-12MYC::kanMX2




SBY680

SBY684

SBY748

SBY750

SBY789

SBY791

SBY866

SBY934

SBY938

SBY954

SBY960

SBY962

SBY966

SBY972

SBY974

MATa barl TRP1::ble::SPC42-EGFP YEpLGAL

MATa barl swel:\LEU2 TRP1::Pga1-CDC28 pGAL-CLB2-

TAP

MATa barl TRP1::ble::SPC42-EGFP URAS3::Pga1-
SIC1 3P YEpLGAL-CIN8-12MYC

MATa barl TRP1::ble::SPC42-EGFP YEpLGAL-CIN8-
12mMYC

MATa barl TRP1::ble::SPC42-EGFP URA3::PgaL1-
SIC1 3P YEpLGAL-KIP1-12MYC

MATa barl TRP1::ble::SPC42-EGFP YEpLGAL-KIP1-
12mYC

MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2

MATa barl::hphMX4 clb1::URAS3 clb2::LEU2 cIb3::TRP1
clb4::HIS2 clb5::ARG4 clb6::ADE1 LEU2::Pgp1-CLB1

MATa barl::hphMX4 clbl::URAS3 clb2::LEU2 clb3::TRP1
clb4::HIS2 clb5::ARG4 clb6::ADE1 LEU2::Pgp1-CLB1
CIN8-12MYC::kanMX2

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4

MATa barl TRP1::ble::SPC42-EGFP CIN8-
mCherry::kanMX2 URAS3::Pys3-CFP-TUB1

MATa barl TRP1::ble::SPC42-EGFP CIN8-
mCherry::kanMX2 HIS2::Pga1-SIC1 3P URA3::Pyss-
CFP-TUB1

MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2
HIS2::cin8>*-mCherry URA3::Pyss-CFP-TUBL1

MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2

HIS2::cin8>*-mCherry URA3::Pyyss-CFP-TUBL kipl ::hph4

MATa barl cdc4-3 TRP1::SPC42-EGFP

This study

DJ Lew

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study




SBY980

SBY984

SBY991

SBY993

SBY1000

SBY1038

SBY1040

SBY1064

SBY1066

SBY1096

SBY1123

SBY1129

SBY1134

MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2
HIS2::CIN8-mCherry URA3::Pys3-CFP-TUB1

MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2
HIS2::CIN8-mCherry URA3::Pys3-CFP-TUB1
kipl ::hphMX4

MATa barl TRP1::ble::SPC42-EGFP KIP1-
12MYC::kanMX2

MATa barl TRP1::ble::SPC42-EGFP HIS2::Pga1-
SIC1 3P KIP1-12MYC::kanMX2

MATa barl cdc4-3 TRP1::SPC42-EGFP sicl::URA3

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
LEU2::KIP1-mCherry URA3::Pys3-CFP-TUB1

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
LEU2::kip1®*-mCherry URA::Pys3-CFP-TUB1

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
LEU2::KIP1-mCherry URA3::Pys3-CFP-TUB1
cin8 ::hphMX4

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
LEU2::kip1*-mCherry URA3::Pys3-CFP-TUB1
cin8 ::hphMX4

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
URA3::PH|53'CFP'TUB].

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
URA3::Pyys3-CFP-TUB1 LEU2::kip1%**®**-mCherry

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4

URA3::Pyyss-CFP-TUB1 LEU2::kip1®'%®"A %% mCherry

MATa barl TRP1::ble::SPC42-EGFP KIP1-
mCherry::kanMX2 UAR3::Pys3-CFP-TUB1

07

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study




SBY1135

SBY1143

SBY1147

SBY1153

SBY1155

SBY1160

SBY1188

SBY1191

SBY1193

SBY1219

SBY1223

SBY1225

SBY1274

SBY1276

MATa barl TRP1::ble::SPC42-EGFP HIS2::Pga.1-
SIC1 3P KIP1-mCherry::kanMX2 URA3::Pys3-CFP-TUB1

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
URA3::KIP1

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
URA3::Pyys3-CFP-TUB1 LEU2::kip1%**®*-mCherry
cin8 ::hphMX4

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
URA3::KIP1 cin8 ::hphMX4

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
URA3::kip1®* cin8 ::hphMX4

MATa barl::hphMX4 clb1::URA3 clb2::LEUZ2 clb3::TRP1
clb4::HIS2 clb5::ARG4 clb6::ADE1 LEU2::Pgp1-CLB1
KIP1-12MYC::kanMX2

W303a MAT a barl TRP1::ble::SPC42-EGFP

W303a MATa barl TRP1::ble::SPC42-EGFP KIP1-
12MYC::kanMX2

W303a MATa barl TRP1::ble::SPC42-EGFP KIP1-
12MYC::kanMX2 URA3::Pga 1-SIC1 3P

MATa barl TRP1::ble::SPC42-EGFP kipl :kanMX4
URA3::kip1°*°* cin8 ::hphMX4

W303a MATa barl TRP1::ble::SPC42-EGFP CINS-
12MYC::kanMX2

W303a MATa barl TRP1::ble::SPC42-EGFP
URA3::Pga1-SIC1 3P CIN8-12MYC::kanMX2

MATa barl TRP1::ble::SPC42-EGFP cin8 ::kanMX4
HIS2::Pga1-SIC1 3P YEpLGAL-CIN8-12MYC

MATa barl TRP1::ble::SPC42-EGFP cin8 ::kanMX4
HIS2::Pgais-SIC1 3P YEpPLGAL-cin8>*-12MYC
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study




SBY1278

SBY1280

SBY1282

SBY1284

SBY1286

SBY1327

SBY1350

SBY1352

SBY1355

SBY1365

SBY1367

SBY1371

SBY1373

MATa barl TRP1::ble::SPC42-EGFP cin8 ::kanMX4
HIS2::Pga1-SIC1 3P YEpLGAL

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
HIS2::Pga1-SIC1 3P YEpLGAL-KIP1-12MYC

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
HIS2::Pgas-SIC1 3P YEpLGAL-kip1®*-12MYC

MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4
HIS2::Pga1-SIC1 3P YEpLGAL

MATa barl YEpUGAL

MATa barl TRP1::ble::SPC42-EGFP URAS3::P,;s3-CFP-
TUBL1 cin8 ::LEU2 HIS2:: Ping-cin8°>****-mCherry

MATa barl TRP1::ble::SPC42-EGFP URA3::Pyys3-CFP-
TUB1 cin8 :LEU2 HIS2::Pcns-cin8%****-mCherry

kipl ::hphMX4

MATa barl swel::LEU2 TRP1::Pga ;-CDC28 pGAL-CLB5-
TAP

MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2
URA3::CIN8

MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2
URA3::CIN8 kip1l :hphMX4

MATa barl TRP1::ble:SPC42-EGFP cin8 ::LEU2
URA3::cin8" kip1 ::hphMX4

MATa barl TRP1::ble:SPC42-EGFP cin8 ::LEU2
URA3::¢cin8%** kip1 ::hphMX4

MATa barl::hphMX4 clb1::URA3 clb2::LEUZ2 clb3::TRP1
clb4::HIS2 clb5::ARG4 clb6::ADE1 LEU2::Pga1-CLB1
KIP1-mCherry::kanMX4 TRP1::natMX4::SPC42-EGFP

0c

This study

This study

This study

This study

This study

This study

This study

DJ Lew

This study

This study

This study

This study

This study




SBY1375 MATa barl::hphMX4 clb1l::URA3 clb2::LEU2 clb3::TRP1 This study
clb4::HIS2 clb5::ARG4 clb6::ADE1 Pgp 1-CLB1::LEU2
CIN8-mCherry::kanMX4 TRP1::natMX4::SPC42-EGFP

SBY1388 MATa TRP1::ble::SPC42-EGFP URA3::Pys3-CFP-TUB1 This study
cin8 :LEU2 HIS2::Pcing-cin8>*-mCherry kipl ::hphMX4

SBY1578 MATa barl YEpGAL-CLB2-3HA::TRP1 pep4::URA3 This study
YEpPLGAL-KIP1-12MYC

SBY1580 MATa barl YEpGAL-CLB2-3HA::TRP1 pep4::URA3 This study
YEpPLGAL-CIN8-12MYC

SBY1582 MATa barl YEpGAL-CLB2-3HA::TRP1 pep4::URA3 This study
YEpLGAL
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Gene Consensus CDK  Primer sequences
name site(s)
KIP1 Ser 27 FP: 5-CCATTGCACATGCTCCAGCTCCAAGTCTTTCAAATGGGA-3'
RP: 5-TCCCATTTGAAAGACTTGGAGCTGGAGCATGTGCAATGG-3
KIP1 Thr 38 FP: 5-GGGATGCACACTCTAGCGCCGCCCACCTGTAAC-3
RP: 5-GTTACAGGTGGGCGGCGCTAGAGTGTGCATCCC-3’
KIP1 Ser 388 FP: 5-GCATTATCGCAACTATAGCACCTGCGAAAATATCCAT-3’
RP: 5-ATGGATATTTTCGCAGGTGCTATAGTTGCGATAATGC-3’
KIP1 Thr 413 FP: 5-GCCAAATCAATTAAGAATGCTCCACAAGTAAATCAGTCT-3
RP: 5-AGACTGATTTACTTGTGGAGCATTCTTAATTGATTTGGC-3
KIP1 Ser 1037 FP: 5-CCTCTTTCACAATTCGCTCCAAAAACCCCAGTG-3’
RP: 5-CACTGGGGTTTTTGGAGCGAATTGTGAAAGAGG-3’
KIP1 Thr 1040 FP: 5-CACAATTCAGTCCAAAAGCCCCAGTGCCAGTGCCTGAT-3
RP: 5-ATCAGGCACTGGCACTGGGGCTTTTGGACTGAATTGTG-3'
KIP1 Ser 1037, Thr FP: 5-CCTCTTTCACAATTCGCTCCAAAAGCCCCAGTG-3’
1040 RP: 5-CACTGGGGCTTTTGGAGCGAATTGTGAAAGAGG-3’
CIN8 Ser 239 FP: 5-CCGCACTAATTGCTACTATAGCGCCTGCAAAGGTAACTTCTG-3'
RP: 5-CAGAAGTTACCTTTGCAGGCGCTATAGTAGCAATTAGTGCGG-3
CIN8 Thr 247 FP: 5-CGAGGTCATTAAATGATCTAGCACCTAAAGCTGCTCTATTAAG-3
RP: 5-CTTAATAGAGCAGCTTTAGGTGCTAGATCATTTAATGACCTCG-3
CIN8 Ser 455 FP: 5-CCGCACTAATTGCTACTATAGCGCCTGCAAAGGTAACTTCTG-3'
RP: 5- CAGAAGTTACCTTTGCAGGCGCTATAGTAGCAATTAGTGCGG-3'
CIN8 Ser 698 FP: 5-GTGAAGAAAATTTTAAACGAAGCTCCTAAATTCTTCAATGTTG-3
RP: 5-CAACATTGAAGAATTTAGGAGCTTCGTTTAAAATTTTCTTCAC-3'
CIN8 Ser 972 FP: 5-CAGTGCAAAGTGTAATAGCGCCCAAAAAGCATGCAATTG-3'
RP:5-CAATTGCATGCTTTTTGGGCGCTATTACACTTTGCACTG-3
6 K J K &
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Yeast transformation and strain construction
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Asynchronous temperature shift time course experime nts
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Spot assay for proliferation at permissive temperat ure following
arrest at restrictive temperature for  cdc4-3(ts) sicl cells
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Synchronized sugar shift time course experiments
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Synchronized temperature shift time courses
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Kinase purification for in vitro phosphorylation assay
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in vitro phosphorylation assay
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In vitro phosphorylation assay
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Flow cytometry
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Fluorescence microscopy
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Mass spectrometry analysis of protein phosphorylati
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Identification of candidate kinases for non-CDK pho sphorylation sites
assigned during mass spectrometric analysis
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2.3 Results

Deleting SIC1 is sufficient to permit SPB separation in cells la  cking
functional Cdc4
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L6

9, ) & ( *&
Strain Unphosphorylated peptide Peak Phosphopeptide Peak Phospho Ratio of peak Candidate kinase
intensity intensity site(s) intensity for for identified
identified phosphorylated phospho site
unphosptﬁorylate
d form
Cin8-myc12
SBY750 (wild- TKSLPNTIK Not found TKS*LPNTIK 2.20E+07 Ser 261 N.A. Aurora kinase/ ATM
type) kinase
LSNINSNSVQSVISPK 8.23E+07  LSNINSNSVQSVIS*PK 3.30E+07 Ser 972 0.400972053 cyclin-dependent
kinase (CDK)
IFDSSTANNTTSNSASSSR 5.39E+07 IFDSSTANNTTSNS*ASSSR 4.22E+05 Ser 227 0.007829314 ATM kinase
LISEEDLNGLDRC 4.14E+07 LIS*EEDLNGLDRC 6.99E+05 c-myc tag 0.016884058 casein kinase Il
(CKII)
LISEEDLNGLDGEQR 7.78E+07  LIS*EEDLNGLDGEQR 4.95E+05 c-myc tag 0.006362468 CKll
LISEEDLNGLDGEQK 1.05E+08  LIS*EEDLNGLDGEQK 2.46E+06 c-myc tag 0.023428571 CKll
LISEEDLNGEQK 2.72E+08 LIS*YEEDLNGEQK 1.03E+07 c-myc tag 0.037867647 CKil
KHAIEDENKSSENVDNEGS 1.91E+07  KHAIEDENKS*SENVDNEGS  8.45E+05 Ser 984 0.044240838 choline kinase
R R (CKI)
SBY791 (Pgavi- KSLPNTIK Not found KS*LPNTIK 1.04E+07 Ser 261 N.A. Aurora kinase

SIC1 3P)




SBY1680
(YEpGAL-CLB2-

HA3)

Kipl-myc12
SBY748 (wild-

type)

LSNINSNSVQSVISPK

SLPNTIK

LISEEDLNGLDGEQR
LISEEDLNGLDGEQK
LISEEDLNGEQK
KHAIEDENKSSENVDNEGS

R

TKSLPNTIK

LSNINSNSVQSVISPK
LISEEDLNGLDGEQK

LISEEDLNGEQK

TCIPNLSTNENFPLSQFSPK
TPVPVPDQPLPK
TCIPNLSTNENFPLSQFSPK

TPVPVPDQPLPK

6.22E+07

6.29E+07

3.83E+07

7.47E+07

2.57E+08

1.58E+07

Not found

1.53E+07

4.84E+07

1.89E+08

Not found

Not found

LSNINSNSVQSVIS*PK

S*LPNTIK

LIS'EEDLNGLDGEQR
LIS*EEDLNGLDGEQK
LIS*EEDLNGEQK
KHAIEDENKS*SENVDNEGS

R

TKS*LPNTIK

LSNINSNSVQSVIS*PK
LIS*EEDLNGLDGEQK

LIS'EEDLNGEQK

TCIPNLSTNENFPLSQFSPK
T*PVPVPDQPLPK
TCIPNLSTNENFPLSQFS#P

KT*PVPVPDQPLPK

4.45E+06

9.15E+05

9.17E+04

2.17E+05

1.87E+06

6.03E+05

2.77E+06

8.39E+06

1.47E+05

5.29E+05

1.08E+06

1.81E+06

Ser 972

Ser 261

c-myc tag
c-myc tag
c-myc tag

Ser 984

Ser 261

Ser 972
c-myc tag

c-myc tag

Thr 1040

Ser 1037,

Thr 1040

0.071543408

0.0145469

0.002394256

0.002904953

0.007276265

0.038164557

N.A.

0.548366013

0.00303719

0.002798942

N.A.

N.A.

CDK
Aurora kinase/ ATM
kinase
CKll
CKil
CKil
choline kinase

(CKI)

Aurora kinase/ ATM

kinase

CDK

CKil

CKill

CDK

CDK




SBY789 (Pcaui-

SIC1 3P)

TCIPNLSTNENFPLSQFSPK

SKTLPNTEGTGR

RFTTEPILK

SINSAK

LISEEDLNGLDRC
LISEEDLNGLDGEQK
LISEEDLNGEQK
LHQLSEEDLNGLDGEQK
SFLELYNENLKDLLSDSEDD
DPAVNDPK

DLLSDSEDDDPAVNDPK

TCIPNLSTNENFPLSQFSPK
TPVPVPDQPLPK
TCIPNLSTNENFPLSQFSPK
SKTLPNTEGTGR
RFTTEPILK
TQDEVLSEHCEK

TPVPVPDQPLPK

2.26E+07

9.97E+06

1.40E+07

3.63E+06

4.16E+07

1.45E+08

2.44E+08

1.14E+07

3.12E+06

1.03E+07

Not found

7.54E+06

2.29E+05

1.60E+07

4.39E+07

1.77E+08

TCIPNLSTNENFPLSQFS*PK

SKT*LPNTEGTGR

RFT#TEPILK

SINS*AK
LIS*EEDLNGLDRC
LIS'EEDLNGLDGEQK
LIS'EEDLNGEQK
LHQLS*EEDLNGLDGEQK
SFLELYNENLKDLLS#DSED
DDPAVNDPK

DLLS*DSEDDDPAVNDPK

TCIPNLSTNENFPLSQFS#P
KT#PVPVPDQPLPK
TCIPNLSTNENFPLSQFS*PK
SKT*LPNTEGTGR
RFT#TEPILK
TQDEVLS*EHCEK

T*PVPVPDQPLPK

1.59E+06

4.30E+05

3.12E+06

2.54E+05

4.13E+05

2.55E+06

8.76E+06

1.88E+06

1.56E+05

2.59E+05

4.67E+04

1.53E+05

7.70E+05

7.71E+06

2.46E+05

2.83E+06

Ser 1037

Thr 1068

Thr 1088

Ser 1060
c-myc tag
c-myc tag
c-myc tag
c-myc tag

Ser 213

Ser 213

Ser 1037,
Thr 1040
Ser 1037
Thr 1068
Thr 1088
Ser 952

Thr 1040

0.070353982

0.043129388

0.222857143

0.069972452

0.009927885

0.017586207

0.035901639

0.164912281

0.05

0.025145631

N.A.

0.020291777

3.362445415

0.481875

0.005603645

0.015988701

CDK
protein kinase C
(PKC)
protein kinase A
(PKA)/PKC
PKC
CKll
CKil
CKil
CKll
casein kinase Il
(CKII)

CKil

CDK

CDK
PKC
PKA/ PKC
CKil

CDK




LISEEDLNGLDRC 2.95E+07  LIS*EEDLNGLDRC 1.61E+05  c-myc tag 0.005457627 CKIl
LISEEDLNGLDGEQK 1.25E+07  LIS*EEDLNGLDGEQK 9.91E+05  c-myc tag 0.07928 CKIl
LISEEDLNGEQK 3.98E+08  LIS*EEDLNGEQK 5.73E+06  c-myc tag 0.014396985 CKIl
LHQLSEEDLNGLDGEQK 6.99E+06  LHQLS*EEDLNGLDGEQK 1.09E+06  c-myc tag 0.155937053 CKII
IHSDSIASLAHNAENTLK 8.11E+07  IHSDS*IASLAHNAENTLK 5.55E+05 Ser 802 0.006843403 ATM kinase
DLLSDSEDDDPAVNDPK 2.85E+07  DLLS*DSEDDDPAVNDPK 7.51E+05 Ser 213 0.026350877 CKIl

SBY1278 TCIPNLSTNENFPLSQFSPK Not found ~ TCIPNLSTNENFPLSQFS*PK  1.10E+05 Ser 1037 N.A. CDK

(YEpGAL-CLB2-  TPVPVPDQPLPK TPVPVPDQPLPK

HAs)
TCIPNLSTNENFPLSQFSPK Not found ~ TCIPNLSTNENFPLSQFS*PK  3.63E+04  Ser 1037, N.A. CDK
TPVPVPDQPLPK T*PVPVPDQPLPK Thr 1040
TCIPNLSTNENFPLSQFSPK 3.78E+06  TCIPNLSTNENFPLSQFS*PK  3.27E+05 Ser 1037 0.086507937 CDK
RFTTEPILK 1.05E+07  RFT*TEPILK 1.91E+06 Thr 1088 0.181904762 PKA/ PKC
SINSAK 1.77E+06  SINS*AK 1.00E+05 Ser 1060 0.056497175 PKC
LISEEDLNGEQK 2.70E+08  LIS*EEDLNGEQK 8.19E+05  c-myc tag 0.003033333 CKI
KLHQLSEEDLNGLDGEQK 5.39E+06  KLHQLS*EEDLNGLDGEQK 3.52E+05  c-myc tag 0.065306122 CKIl
ISFLELYNENLKDLLSDSED 2.75E+05  ISFLELYNENLKDLLS#DSED  3.74E+03 Ser 213 0.0136 CKIl
DDPAVNDPK DDPAVNDPK

# 8b: - -
- 8c:J # & - &
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Homology modeling of Kipl and Cin8 motor domains
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3. New and Redesigned pRS Plasmid Shuttle Vectors f

Genetic Manipulation of
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3.2 Materials & Methods
Plasmid construction and DNA manipulation
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Marker Restriction enzyme recognition site
gene .

Kpnl Apal Xhol Sall Clal Hindlll EcoRV EcoRI Pstl BamHI Xbal Bst XI

ADE2 2 1 4 1
HIS3 1 2 1 1
TRP1 1 1 1 1
LEU2 1 1 1 1 1
URA3 1° 1 1
ADE1 2 1 1 1
HIS2 2 2
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Marker  Restriction Coordinates Mutagenic oligonucleotide primers
site relative to
translation
start
ADE2 Xbal +7 FP: 5-CAATCAAGTATGGATTCAAGAACAGTTGGTATATTAGG-3
RP: 5-CCTAATATACCAACTGTTCTIGAATCCATACTTGATTG-3
ADE2 Hindlll +510 FP: 5-GGAAATGATTCCGGAAGCA TTGGAAGTACT GAAGG-3’
RP: 5-CCTTCAGTACTTCCAATGCTTCCGGAATCATTTCC-3
ADE2 Xbal +1057 FP: 5-GTACTTA TATGGAAAAGAGTCAAGACCTAACAGAAAAGTAGG-3’
RP: 5-CCTACTTTTCTGTTAGGTCTIGACTCTTTTCCATATAAGTAG-3’
ADE2 Xbal +1476 FP: 5-CGTA AAAGGTTCTTGTCTIGATGGA GTAGATTCT TTAC-3
RP: 5-GTAAAGAATCTACTCCATCAAGACAAGAACCTTTTACG-3’
ADE2 Hindlll +1695 FP: 5-GAAACTGTCGGTTACGAAGCA TATCTTGAAAACAAGT AAT
ATATAAG-3'
Xbal +1701
RP: 5'-
CTTATATATTACTTGTTTTCAAGATATGCTTCGTAACCGACAGTTTC-3
HIS3 Hindlll +306 5-FP: GATTGCTCTCGGTCAAGCATTTAAAGAGGCCCTA-3
RP: 5-TAGGGCCTCTTTAAATGCTTGACCGAGAGCAATC-3’
HIS3 Hindlll +496 FP: 5-CGCATTTTCTTGAAAGITTTGCAGAGGCTAGCAG-3’
RP: 5-CTGCTAGCCTCTGCAAAACTTTCAAGAAAATGCG-3’
HIS3 Kpnl +627 FP: 5-CTCGCCCAATGGTACAAACGATGTTCCCTCCA-3’
RP: 5-TGGAGGGAACATCGTTIGTACCATTGGGCGAG-3’
HIS3 Pstl +688 (3 UTR) FP:5'-
GTGACACCGATTATTTAAAGITGCAGCATACGATATATATACATGTG-3'
RP: 5'-
CACATGTATATATATCGTATGCTGCAACTTTAAATAATCGGTGTCAC-3
TRP1 Xbal +85 Gietz and Sugino, 1988
TRP1 Hindlll +514 FP: 5-GGCAAGAGA GCCCCGAGAGCTTACATTTTATGTTAGC-3’

RP: 5'-GCTAACATAAAATGTAAGCTCTCGGGGCTCTCTTGCC-3’
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LEU2 Kpnl +252 Gietz and Sugino, 1988
LEU2 EcoRlI +638 Gietz and Sugino, 1988
URA3 Pstl -17 (5'UTR) Gietz and Sugino, 1988
ADE1 BamHI +162 Nagley et al., 1988
ADE1 Sall +230 FP: 5-CGATGTTCGTA ATCATTTGGTAGACATCGCCCCAGGTAAGAC-3'
RP: 5-GTCTTACCTGGGGCGATGTCTACCAAATGATTACGAACATCG-3
ADE1 EcoRl +656 FP: 5-CG CAGACACTAAATTCGAATTIGGTATTGACG AAAAGACC-3’
RP: 5-GGTCTTTTCGTCAATACCAAATTCGAATTTAGTGTCTGCG-3’
ADE1 Xbal +722 FP: 5-GCTAACGCCAGACTCCTCAAGATTCTGGAACGGTG-3'
RP: 5-CACCGTTCCAGAATCTTIGAGGAGTCTGGCGTTAGC-3'
ADE1 Sall +854 FP: 5-CCCCAAGACATTGTAGACAGGACAAGGGCC-3’
RP: 5-GGCCCTTGTCCTGTCTACAATGTCTTGGGG-3
HIS2 Xhol -8 (5'UTR) FP: 5-TCAGTAAAAATCCTCAAGGTCATGCACTCACAC-3’
RP: 5-GTGTGAGTGCATGACCTIGAGGATTTTTACTGA-3
HIS2 BamH| +402 FP: 5-TCACGTCAACGGGATACCTATTGATTTCGAC-3
RP: 5-GTCGAAATCAATAGGTATCCCGTTGACGTGA-3
HIS2 Xhol +749 FP: 5-GCATTAAGAAAGCGCCTGGAGGAGCCGTACCCC-3’
RP: 5-GGGGTACGGCTCCTCCAGGCGCTTTCTTAATGC-3
HIS2 BamH| +803 FP: 5-CAAGAAGCACTGTGGCTCCAGATTTGTTCTA-3
RP: 5-TAGAACAAATCTGGAGCCACAGTGCTTCTTG-3'
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b 1 !77
Primer name  Primer sequence
kipl :pRS 5'-GCGCTTCCCTCACTAAATATGGCGAGATAGTTAAACAATCCAGATTGTACTGAGAGTGC-3
marker FP
kipl :pRS 5-TATAGTGATACAAATATTTTACAATGGCTATATCCCCTTACCTTACGCATCTGTGCGG-3’
marker RP
cin8 ::pRS 5-TATAAAAGCGCAAAAAATACAACAAGAAAGAATTTGTTTGCAGATTGTACTGAGAGTGC-3
marker FP
cin8 ::pRS 5-TAGTTTGAATATATATTCGACTGAAAGGCAATATCAACTACCTTACGCATCTGTGCGG-3
marker RP
ade2 :pRS 5'- CAATCAAGAAAAACAAGAAAATCGGACAAAACAATCAAGTCAGATTGTACTGAGAGTGC-3
marker FP
ade2 :pRS 5 - ATTATTTGCTGTACAAGTATATCAATAAACTTATATATTACCTTACGCATCTGTGCGG-3
marker RP

Sequences identical to the pRS backbone are underlined

Yeast transformation
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ADE2 deletion by PCR-based homologous recombination
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3.3 Results & Discussion

New HIS2-marked yeast-bacteria shuttle vectors
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New ADE1-marked shuttle vectors
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Sequencing primer name

Primer sequence

pRS forward

pPRS reverse

M13 reverse (-20)

M13 forward

SP6

T7

pGEX 3’

bla 5’ forward primer

bla 3’ reverse primer

bla 5’ reverse primer

bla 3’ forward primer
ADE?2 internal seq 1
ADE?2 internal seq 2
TRP1 internal seq forward
TRP1 internal seq reverse
LEUZ2 internal seq 1
LEUZ2 internal seq 2

LEUZ2 internal seq reverse

5-CAGATTGTACTGAGAGTGC-3

5-CCTTACGCATCTGTGCGG-3

5-CAGGAAACAGCTATGACC-3

5-TGTAAAACGACGGCCAGT-3

5-CCGGGAGCTGCATGTGTCAGAGG-3’

5- TAATAC GAC TCACTA TAG GG-3

5-TACGATTTAGGTGACACTATAG-3

5-GGAAGAGTATGAGTATTCAACA-3’

5-GTCTGACAGTTACCAATGCT-3

5-GGCGACACGGAA ATGTTGAA-3

5-CCTCACTGATTAAGCATTGGTA-3

5'-GCAGCAAACAGGCTCAACATT-3

5-CCTGCTAGAGTTCCGGACT-3

5-GGCAGCTT GGAGTATGTCT-3

5-CCTGTCCCACCTGCTTCT-3

5-CCAATAGGTGGTTAGCAATG-3'

5-CGCTTGGGATAGTGAACAATA-3

5-GGCAGAATCAATCAATTGATG-3
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A second generation of pRS plasmids (pRSIl) with ex  panded unique
restriction site selection within the polylinker re gion
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Plasmid Yeast- Yeast MCS Non-unique Addgene ID
names selectable replication restriction sites
marker origin remaining in
mMcs?

pRSII302 ADE2 None pBluescript KS+ EcoRV, BstXI 35433

pRSII402 ADE2 None pBluescript Il EcoRV, BstXI 35434
SK+

pRSII303 HIS3 None pBluescript KS+ BstXI 35435

pRSII403 HIS3 None pBluescript Il BstXI| 35436
SK+

pRSII304 TRP1 None pBluescript KS+ EcoRV, BstXI 35437

pRSII404 TRP1 None pBluescript Il EcoRV, BstXI] 35438
SK+

pRSII305 LEU2 None pBluescript KS+ EcoRV, BstXI 35439

pRSII405 LEU2 None pBluescript Il EcoRV, BstXI 35440
SK+

pRSII306 URA3 None pBluescript KS+ EcoRV 35441

pRSII406 URA3 None pBluescript Il EcoRV 35442
SK+

pRSII308 ADE1 None pBluescript KS+ None 35443

pRSII408 ADE1 None pBluescript Il None 35444
SK+

pRSII309 HIS2 None pBluescript KS+ None 35445

pRSII409 HIS2 None pBluescript Il None 35446
SK+

pRSII312 ADE2 CENG6/ARSH4  pBluescript KS+ EcoRV, BstXI 35447




pRSII412

pRSII313

pRSII413

pRSII314

pRSII414

pRSII315

pRSII415

pRSII316

pRSII416

pRSII318

pRSII418

pRSII319

pRSII419

pRSII322

pRSII422

pRSII323

pRSI1423

pRSII324

ADE2

HIS3

HIS3

TRP1

TRP1

LEU2

LEU2

URA3

URA3

ADE1

ADE1

HIS2

HIS2

ADE2

ADE2

HIS3

HIS3

TRP1

CEN6/ARSH4

CEN6/ARSH4

CEN6/ARSH4

CEN6/ARSHA4

CEN6/ARSHA4

CEN6/ARSH4

CEN6/ARSH4

CEN6/ARSHA4

CEN6/ARSHA4

CEN6/ARSHA4

CEN6/ARSH4

CEN6/ARSH4

CEN6/ARSH4

2 ORI-STB

2 ORI-STB

2 ORI-STB

2 ORI-STB

2 ORI-STB

pBluescript Il
SK+

pBluescript KS+

pBluescript Il
SK+

pBluescript KS+

pBluescript Il
SK+

pBluescript KS+

pBluescript Il
SK+

pBluescript KS+

pBluescript Il
SK+

pBluescript KS+

pBluescript Il
SK+

pBluescript KS+

pBluescript Il
SK+

pBluescript KS+

pBluescript Il
SK+

pBluescript KS+

pBluescript Il
SK+

pBluescript KS+

EcoRYV, BstXI

BstXIl

BstXIl

EcoRYV, BstXI

EcoRYV, BstXI

EcoRYV, BstXI

EcoRYV, BstXI

EcoRV

EcoRV

None

None

None

None

EcoRYV, BstXI

EcoRYV, BstXI

BstXl

BstXI|

EcoRYV, BstXI

35448

35449

35450

35451

35452

35453

35454

35455

35456

35457

35458

35459

35460

35461

35462

35463

35464

35465




pRSII424 TRP1 2 ORI-STB pBluescript Il EcoRV, BstXl] 35466

SK+
pRSII325 LEU2 2 ORI-STB  pBluescript KS+ EcoRV, BstXI 35467
pRSII425 LEU2 2 ORI-STB pBluescript Il EcoRV, BstXI 35468
SK+
pRSII326 URA3 2 ORI-STB pBluescript KS+ EcoRV 35469
pRSII426 URA3 2 ORI-STB pBluescript Il EcoRV 35470
SK+
pRSII328 ADE1 2 ORI-STB pBluescript KS+ None 35471
pRSII428 ADE1 2 ORI-STB pBluescript Il None 35472
SK+
pRSII329 HIS2 2 ORI-STB pBluescript KS+ None 35473
pRSI1429 HIS2 2 ORI-STB pBluescript Il None 35474
SK+

New pRS plasmids with drug resistance markers for P CR-mediated
gene disruption/deletion
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Plasmid Drug Species of origin for Source plasmid Addgene ID
name resistance resistance gene for MX4 cassette
gene in MX4
cassette
pRS40B ble Klebsiella pneumoniae, pUG66 (Gueldener 35478
transposon Tn5 et al., 2002)
rpPRS40H hph Klebsiella pneumoniae  pAG32 (Goldstein 35479
and McCusker,
1999)
pRS40N natl Streptomyces noursei pAG25 (Goldstein 35480
and McCusker,
1999)
pRS40P pat Streptomyces pAG29 (Goldstein 35481
viridochromogenes and McCusker,
1999)
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PCR product used for

Total number of drug-

Number of drug-resistant,

transformation resistant transformants ade2 transformants
isolated ?
ade2 :bleMX4 57 11
24 1°
ade2 :hphMX4 8 3
ade2 :natMX4 4 2
ade2 :kanMX4 14 6

Numbers shown are the totals obtained from two independent transformations.

2 Following two rounds of drug selection to reduce false positives

® Numbers obtained when cells were incubated on ice for 1 h after recovery in YEPD prior to

plating

Errors in publicly available sequences for existing

yeast plasmids
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Plasmid Database where Current Last updated

name sequence is stored accession/version
number

pRS303 Genbank U03435.1 Sep 14, 1995
pRS313 Genbank U03439.1 Sep 14, 1995
pRS304 Genbank U03436.1 Sep 14, 1995
pRS314 Genbank U03440.1 Sep 14, 1995
pRS305 Genbank u03437.1 Sep 14, 1995
pRS315 Genbank u03441.1 Sep 14, 1995
pRS306 Genbank U03438.1 Sep 14, 1995
pRS316 Genbank u03442.1 Sep 14, 1995
pRS402 Genbank u93717.1 Sep 3, 1997
pRS412 Genbank U93718.1 Sep 3, 1997
pRS422 Genbank U93719.1 Sep 3, 1997
pRS403 Genbank U03443.1 May 24, 1995




pRS413 Genbank u03447.1 May 24, 1995

pRS423 Genbank u03454.1 May 24, 1995
pRS404 Genbank u03444.1 May 24, 1995
pRS414 Genbank u03448.1 May 24, 1995
pRS424 Genbank U03453.1 May 24, 1995
pRS405 Genbank u03445.1 May 24, 1995
pRS415 Genbank u03449.1 May 24, 1995
pRS425 Genbank u03452.1 May 24, 1995
pRS406 Genbank U03451.1 May 24, 1995
pRS416 Genbank U03450.1 May 24, 1995
pRS426 Genbank U03451.1 May 24, 1995
pRS400 Genbank U93713.1 Sep 3, 1997
pAG25 EUROSCARF* P30104 N.A.

pAG29 EUROSCARF P30105 N.A.

pPAG32 EUROSCARF P30106 N.A.

puUG66 Genbank/EUROSCARF  AF298794.1/ P30116 Mar 11, 2002

® European Saccharomyces cerevisiae Archive for Functional Analysis
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PRS backbone plasmids for generating future pRS pla  smids with new
yeast-selectable markers
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4. Negative regulation of SPB separation timing by
putative Cdkl phosphorylation of the basic N-termin
extension to the Kipl motor domain

4.1 Introduction
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4.2 Materials & Methods
Yeast strains and media
3 3 2@)
& & 60=72 8 )" 2CCC:" / & & 60=
2 8, /I 6 (" :8 )" 2C9 ) -
-) ! - - I+
4 82P 4 " OP " 1)120P ' 1)11=P
- OP 4 : 4 & &
) -
4 81)=2P "OP 4 "OP : #
) - oP )
6 4 - - 01
# - 8 D )6 4 &

D11@P  8L)I12P )



Strain Genotype Source
SBY1038 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 A *
LEU2::KIP1-mCherry URA3::Pys3-CFP-TUB1 80121
SBY1064 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 A *
LEU2::KIP1-mCherry URA3::Pys3-CFP-TUB1 cin8 ::hphMX4 80121
122@C MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 3
LEU2:kip1%*" . mCherry URA3::Pyss-CFP-TUB1
cin8 ::hphMX4
1212 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 3
LEU2::kipl "--mCherry URA3::Pys3-CFP-TUB1
cin8 ::hphMX4
12917 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 3
LEU2:kip1%*"® ™%®.mCherry URA3::Pys3-CFP-TUB1
cin8 ::hphMX4
& & 2 )
Plasmid construction and DNA manipulation
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Primer name Primer sequence

KIP1 SOE FP a (KIP1 5 5-CGGGTACCGGATCCGTTGGTCGCTATTCACGGAAT-3'
promoter FP)

KIP1 SOE RP b 5-GGAGTCTGACATGATTGTTTAACTATCTCG-3
KIP1 SOE FP ¢ 5-GTTAAACAATCATGTCAGACTCCAATATACATGTAT-3

KIP1 SOE RP d (KIP1 5-CGTCATACCACCTAAAGAGT-3

sequencing reverse 1)
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Yeast transformation and strain construction

$ " 4
" 0112 / < H " 0112) 3 @13
- 1 55 )
* "0121) 3 4+

08 * "0121)

Immunoblotting
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Synchronized temperature shift time courses
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Fluorescence microscopy
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4.3 Results & Discussion

Kipl contains a unique basic N-terminal extension n
Cin8
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The Kipl Nte is important but not essential to SPB separation in the
absence of Cin8
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Evidence that Kipl function in SPB separation is ne

gatively regulated

by phosphorylation at consensus CDK sites in its Nt e
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5. Kinesin-5 CDK site mutants cause mitochondrial D NA
loss in Saccharomyces cerevisiae

5.1 Introduction
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5.2 Materials & Methods

Yeast strains and media
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Strain Genotype Source
SBY980 MATa barl TRP1:ble::SPC42-EGFP cin8 ::LEU2 Chee & Haase
HIS2::CIN8-mCherry URA3::Pys3-CFP-TUB1 (2010)
SBY984 MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2 Chee & Haase
HIS2::CIN8-mCherry URA3::Pys3-CFP-TUB1 (2010)
kipl ::hphMX4
SBY1038 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 Chee & Haase
LEU2::KIP1-mCherry URA3::P,s3-CFP-TUB1 (2010)
SBY1064 MATa barl TRP1::ble::SPC42-EGFP kipl :kanMX4 Chee & Haase
LEU2::KIP1-mCherry URA3::Pyss-CFP-TUBL (2010)
cin8 ::hphMX4
SBY1066 MATa barl TRP1::ble::SPC42-EGFP kipl :kanMX4 Chee & Haase
LEU2::kip1®*-mCherry URA3::Pyyss-CFP-TUBL (2010)
cin8 ::hphMX4
SBY1143 MATa barl TRP1::ble::SPC42-EGFP kipl :kanMX4 Chee & Haase
URA3::KIP1 (2010)
SBY1147 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 Chee & Haase
URA3::Pyyss-CFP-TUBL LEU2::kip1°°*®**-mCherry (2010)
cin8 ::hphMX4
SBY1149 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 This study
URA3::Pyss-CFP-TUB1 LEU2::kip1™**-mCherry
cin8 ::hphMX4
SBY1153 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 Chee & Haase
URA3::KIP1 cin8 ::hphMX4 (2010)
SBY1155 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 Chee & Haase

URA3::kip1®* cin8 ::hphMX4

2C(

(2010)




SBY1219 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 Chee & Haase
URA3::kip1°%®* cin8 ::hphMX4 (2010)

SBY1350 MATa barl TRP1::ble::SPC42-EGFP URA3::Pys3-CFP- Chee & Haase
TUB1 cin8 :LEU2 HIS2::Pcns-cin8%****-mCherry (2010)
kipl ::hphMX4

SBY1355 MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2 Chee & Haase
URA3::CIN8 (2010)

SBY1365 MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2 Chee & Haase
URAZ3::CIN8 kipl ::hphMX4 (2010)

SBY1367 MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2 Chee & Haase
URA3::cin8>" kip1 ::hphMX4 (2010)

SBY1371 MATa barl TRP1::ble::SPC42-EGFP cin8 ::LEU2 Chee & Haase
URA3::¢cin8%"** kip1 ::hphMX4 (2010)

SBY1388 MATa TRP1::ble::SPC42-EGFP URA3::Pys3-CFP-TUB1 Chee & Haase
cin8 :LEU2 HISZ::Pc,Ng-cinSSA-mCherry kipl ::hphMX4 (2010)

SBY1512 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 This study
URA3::kip1 M cin8 ::hphMX4

SBY1556 MATa barl TRP1::ble::SPC42-EGFP kipl ::kanMX4 This study
URA3::kip1™* cin8 ::hphMX4

SBY2152 MATa barl TRP1::ble::SPC42-EGFP ADE1::Ptgri-mtGFP  This study

SBY2178 MATa barl TRP1::ble::SPC42-EGFP HIS2::Pga 1- This study
SIC1 3P ADE1::Ptggi-mtGFP
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Plasmid construction and DNA manipulation
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Spot assays for proliferation
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In silico prediction of mitochondrial targeted proteins
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Asynchronous sugar shift time course experiments
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5.3 Results

A Cin8 motor domain CDK site mutant causes mtDNA lo ssin S.
cerevisiae in the absence of Kipl
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A temperature-sensitive Kipl CDK site mutant causes
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the absence of Cin8 at permissive temperatures
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Kipl contains a predicted N-terminal mitochondrial targeting

sequence that is not essential for its mitochondria l-related function
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# 2 #

Kinesin name

Probability of being targeted to mitochondria

MitoProtll -predicted

(with species MitoProt II Predotar WoLF PSORT cleaved ER targeting
initials prefix) sequence
AtMKRP1 0.8672 0.10(0.24to  0.100 (0.165t0 MSATRSQRSSTISPARPRR
SPATIPMKRPETPSSSHFSA
plastid) nucleus) SPVTSSSPLLRSSPSPSTSS
AAASSTAVASTKLKENITVTI
RFRPLSPREVNN
(aa 1-92)
AtMKRP2 0.9718 0.04 (0.49 to 18.0 MASSSSRTRSSRPPSPASS
TSSSHLSNRLIPRSNSTSAS
plastid) SLITSAAGIASRSMTPSRTFS
DSGLIG
(aa 1-66)
ScKipl 0.9280 0.22 0.080 (0.125t0  MARSSLPNRRTAQFEANKR
RTIAHAPSPSLSNGMHTLTP
nucleus) PTCNNGAATSDSNIHVYVR
C (aa 1-59)
ScCin8 0.0337 0 0(0.225 to -
nucleus)
ScCin8 (with 0.0140 0.01 0 (0.260 to -
HOAX) nucleus)
AtKP1 0.1023 0.01 0 (0.205 to -
nucleus)
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Mitochondrial morphology in cells lacking B-type cy clin/CDK activity
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5.4 Discussion
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# 3 & !
Gene name SGD Gene Interaction Experiment/prediction Reference
description type method

YOR330C/MIP1 Catalytic subunit of the  Negative High-density genetic Hoppins et al.,
mitochondrial DNA genetic interaction mapping 2011
polymerase

YMR267W/PPA2 Mitochondrial inorganic  Negative High-density genetic Hoppins et al.,
pyrophosphatase, genetic interaction mapping 2011
required for
mitochondrial function
and possibly involved
in energy generation
from inorganic
pyrophosphate

YPR024W/YME1 Catalytic subunit of the  Positive High-density genetic Hoppins et al.,
mitochondrial inner genetic interaction mapping 2011

membrane i-AAA
protease complex,
which is responsible
for degradation of
unfolded or misfolded
mitochondrial gene
products; mutation
causes an elevated
rate of mitochondrial

turnover




Gene name SGD Gene descrip tion Interaction Experiment/prediction Reference
type method
YBR194W/AIM1 Protein proposed to be a) Synthetic a) Epistatic miniarray a) Collins et
associated with the nuclear pore  growth defect  profiling (genetic al., 2007
complex; null mutant is viable, . interactions)
b) Negative b) Pan et al.,
displays elevated frequency of
pay a y genetic b) High-throughput diploid 2004
mitochondrial genome loss and ) . )
synthetic lethality analysis
is sensitive to freeze-thaw stress .
microarray
YPL158C/AIM44 Protein of unknown function; a) Negative a) Genetic interaction a) Costanzo

YLR454W/FMP27

YPL103C/FMP30

YPL262W/FUM1

GFP-fusion protein localizes to genetic

the bud neck; transcription is .
b) Negative

regulated by Swi5p; null mutant )
genetic

displays elevated frequency of

mitochondrial genome loss

Putative protein of unknown Yeast two-
function; the authentic, non- hybrid
tagged protein is detected in

highly purified mitochondria in
high-throughput studies

Protein of unknown function Negative
proposed to be involved in N- genetic
acylethanolamine metabolism;

related to human NAPE-

selective phospholipase D

enzyme; native protein is

detected in highly purified

mitochondria in high-throughput

studies

Fumarase, converts fumaric Negative
acid to L-malic acid in the TCA genetic
cycle; cytosolic and

mitochondrial distribution

determined by the N-terminal

targeting sequence, protein

conformation, and status of

glyoxylate shunt;

phosphorylated in mitochondria

02¢

network analysis

b) High-density genetic
interaction mapping

Coiled-coil interaction
predictions with yeast

two-hybrid verification

Genetic interaction

network analysis

Genetic interaction

network analysis

etal., 2010

b) Hoppins et
al., 2010

Newman et
al., 2000

Costanzo et
al., 2010

Costanzo et
al., 2010




YPL240C/HSP82

YERO19W/ISC1

YDLOO3W/MCD1

YAL010C/MDM10

Hsp90 chaperone required for
pheromone signaling and
negative regulation of Hsflp;
docks with Tom70p for
mitochondrial preprotein
delivery; promotes telomerase
DNA binding and nucleotide
addition; interacts with Cns1p,
Cprép, Cpr7p, Stilp

Mitochondrial membrane
localized inositol
phosphosphingolipid
phospholipase C, hydrolyzes
complex sphingolipids to
produce ceramide; activated by
phosphatidylserine, cardiolipin,
and phosphatidylglycerol;
mediates Na+ and Li+

halotolerance

Essential subunit of the cohesin
complex required for sister
chromatid cohesion in mitosis
and meiosis; apoptosis induces
cleavage and translocation of a
C-terminal fragment to
mitochondria; expression peaks

in S phase

Subunit of both the ERMES
complex that links the ER to
mitochondria, and of the
mitochondrial sorting and
assembly machinery (SAM

complex) that functions in import

and assembly of outer

membrane beta-barrel proteins

001

Synthetic
lethality

Synthetic
growth defect

Synthetic
lethality

Synthetic
growth defect

Genetic interaction

network analysis

High-throughput diploid
synthetic lethality analysis

microarray

Genetic interaction

network analysis

High-throughput diploid
synthetic lethality analysis

microarray

Zhao et al.,
2005

Pan et al.,
2004

Tong et al.,
2004

Pan et al.,
2004




YOLO76W/MDM20

YGL219C/MDM34

(MMM2)

YHR120W/MSH1

YOLO38W/PRE6

YPR024W/YME1

Non-catalytic subunit of the
NatB N-terminal
acetyltransferase, which
catalyzes N-acetylation of
proteins with specific N-terminal
sequences; involved in
mitochondrial inheritance and

actin assembly

Mitochondrial component of the
ERMES complex that links the
ER to mitochondria and may
promote inter-organellar calcium
and phospholipid exchange as
well as coordinating
mitochondrial DNA replication

and growth

DNA-binding protein of the
mitochondria involved in repair
of mitochondrial DNA, has
ATPase activity and binds to
DNA mismatches; has
homology to E. coli MutS;
transcription is induced during

meiosis

Alpha 4 subunit of the 20S
proteasome; may replace alpha
3 subunit (Pre9p) under stress
conditions to create a more
active proteasomal isoform;
GFP-fusion protein relocates
from cytosol to the mitochondrial

surface upon oxidative stress

Catalytic subunit of the
mitochondrial inner membrane i-
AAA protease complex, which is
responsible for degradation of
unfolded or misfolded
mitochondrial gene products;
mutation causes an elevated

rate of mitochondrial turnover

Synthetic
growth defect

Synthetic
growth defect

Negative

genetic

Affinity-
capture mass
spectrometry
(MS)

Negative

genetic

High-throughput diploid

synthetic lethality analysis

microarray

High-throughput diploid

synthetic lethality analysis

microarray

Epistatic miniarray
profiling (genetic

interactions)

Mass spectrometry
analysis of protein-protein
interactions (MALDI-
TOF/LC-MS)

Genetic interaction

network analysis

Pan et al.,
2004

Pan et al.,
2004

Collins et al.,
2007

Krogan et al.,
2006

Costanzo et
al., 2010
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