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subunits nadl, nad2, nad4, and nad5

Table S1. The primers used for PCR of mitochondrial NADH:ubiquinone oxidoreductase

Forward primer (5' to 3')

Reverse primer (5' to 3')

nadla ACGTACATAGCTGTTCCAGC ATATTCY/cACATTATAGCC"/AGCAACT
nadlb GGAGCATTACGATCTGCAGCTCAA ATTCAGCTTCCGCTTCTGGGAG
nadlc ATCTCCCAGAAGCGGAAGC ACGGGGAY/GTAY/GCCGAGCTA

nadld ATGGTCCGGTATTCCCTTGT TAAGGGAGCCATCGAAAGG
nadl-F,R ACGTACATAGCTGTTCCAGCG TTAAGGGAGCCATCGAAAGG

nad1F-BamHI(BH

ATATggatccACGTACATAGCTGTTCCAGC
GGAAAT

GC

nadlR-EcoRIII(E3l — GAGAgaattcTTAAGGGAGCCATCGAAAGG
TGACTA
nad2-F,R ACTGAAGCTTATGTTCAATCTTTTTTTA CTAGAAGCTTCCAGATATGAACTGAGTG

CC

nad2-BamHI-F,R

ATGGATCCAGATGTTCAATCTTTTTTTA
GCGG

ATATATGGATCCGAGAAGCTTCCAGAT
GAAC

TTTTTGC

nad4a ATGTTAGAACATTTCTGTGAATGC AGCCGTAGGTGCCTCTACAT

nad4b GCCAAATCCTTCTATGGATTGC TGGTAGAGAAATTCGGCATGGT

nad4c GTAGCCCATATGAATTTGGTGAC TTTGCCATGTTGCACTAAGTTAC

nad4-F,R ATGTTAGAACATTTCAGTGAATGCTATTT | TCAATGAAATTTGCCATGTTGCACTAAG
CGATC TTA

nad5a AGAACGATCTAAAGAGGGTCATAG TTGGCCAAGTATCCTACAAAG

nad5b TGCCTTTGCTCGGTAGTT ATGGTGGAAAAGTCTACTGTTTG

nad5c AGCTATAAAAGCTATGCTTGTCAAT CCGAATAGTTAGAGATGCCG

nad5d TTTGACCTATGCCATGATGCT GAATATCCGAAACGCAGGAA

nadSe CCTTTAATACTTTTGGCTCT TTACTCTTGACTTGACTTATTAAT

nad5-F,R ATGTATCTACTTATTGTCTTTTTGCCTTT | TTATTCTTGACTTGACTTATTAATAATAA

AACTAC
nad5-EcoRI-F | ACTGGAATTCATGTATCTACTTATTGTC | GCTCACCATCCCGGGATATTCTTGACTT

GACTTAT

nad5-Xmal-R

GCTCACCATCCCGGGATATTCTTGACTT




GACTTAT

pYES2-F448 AACCCCGGATCGGACTACTA -

pYES2-R857 - CGCAAATTAAAGCCTTCGAG

pEGFP-F10 CTAGCGCTACCGGACTCAGAT -

pEGFP-R909 - TCAGGTTCAGGGGGAGGT

mt-egfp-F,R AAGCTTATGTTACGTTC GAACTTCAGGGTCAGCTTGC

M13-F,R GTTTTCCCAGTCACGAC TCACACAGGAAACAGCTATGAC

Al105T-F,R CATCACAAGCTTTATGTGGGGATCCAG | CATCTGGATCCCCACATAAAGCTTGTG
ATG ATG

pT-nadl1F-BH ATATGGATCCGATGTACATAGCTGTTCCAGC | —

pT-nad1R-E1 - TATAGAATTCGGCCAAGGGAGCCATCGAA

pY-nad1F-H3 ATATAAGCTTATGTACATAGCTGTTCCAGC | —

pY-nadlR-El - ATATGAATTCCGG AAGGGAGCCATCGAA

nadl-top-A695C

CTCTTTTTTTTTTGGGAGcGTATGCCAA
TATGATC

nad1-bottom-A695

GATCATATTGGCATACgCTCCCAAAAAAA
AAAGAG

nad4F,R-EZ

CACAAGCTTGGTACCATGTTAGAACATTT
CTGTG

CGGGCCCGCGGTACCCAATGAAATTTGC
CATG

BamHI-nad2-F,R

ATGGATCCAGATGTTCAATCTTTTTTTA
GCGG

ATATATGGATCCGAGAAGCTTCCAGAT
GAAC

EcoRI-nad5-F

ACTGGAATTCATGTATCTACTTATTGTCT
TTTTGC

Xmal-nad5-R

GCTCACCATCCCGGGATATTCTTGACTT
GACTTAT

The underlined sequences indicated the restriction enzyme cutting site. F: forward primer, R: reverse

primer. BH: Bam HI, E1: Eco RI, and H3: Hind 111. The sequences in lower case indicated the mutate

nucleotides




Table S2. SC-U media

(A)

SC-U medium

Chemical

Final concentration

yeast nitrogen base without amino acids  0.67% (wW/v)

dropout mix without uracil 0.2 % (W/v)
glucose 2% (W/V)
(B)

SC-U medium for induction

Chemical

Final concentration

yeast nitrogen base without amino acids  0.67% (W/v)

dropout mix without uracil 0.2 % (W/v)

galactose

2% (W/v)

Table S3. Comparison of succinate oxidation in isolated yeast mitochondria from the yeast

transformants.

Yeast -ADP +ADP RC ratio

transformants (state 2) (sate 3) sate 3/state 2
nmole O> min”! mg™! protein

Y 138.88 + 18.35 34246+ 0 2.47

MG 85.42 + 8.80 184.13 £25.20 2.16

MNIG 51.03 £11.59 17491 £ 11.21 3.43

MN4G 59.76 £ 11.21 163.04 +41.79 2.73

Note: Data were the mean + SD of four measurements. Y: yeast-pYES2 transformant; MG: pYES2-mt-
egfp transformant; MN1G: yeast-pYES2-mt-nad1-egfp transformant; MN4G: yeast-pY ES2-mt-nad4-

egfp transformant.



Figure S1A
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B.o. nadl (cDNA) CGTACATAGCTGTTCCAGCGEAAATACTTTGTTTAATTCTACCACT TCT ACT AGGAGTAGCCT TTTTAGT GETAGCT GAACGT AAAGT AATGGCTTTT G
P.e. nadl (cDNA) CETACATAGCTGTTCCAGCGGAAATACTTTGTTTAAT TCTACCACTTCTACT AGGAGTAGCCTTTTTAGT GCTAGCT GAACGT AAAGTAATGECTTTT Gf
B.o. nadl GTACATAGCTGTTCCAGCGEAAATACTTTGTTTAAT TCTACCACTTCT ACT AGGAGTAGCCTTTTTAGT GCTAGCT SAACGT AAAGTAATGGCTTTT S
0.s. nadl CETACATAGCTGTTCCAGCGEGAMAATACTT TGTTTAAT TCTACCACTTCTACT AGGAGTAGCCTTTTTAGT GCTAGCT GAACGTAAAGTAATGECTTTT
T.a. nadl GTACATAGCTGTTCCAGCGEAAATACTTTGTTTAATTCTACCACT TCT ACT AGGAGTAGCCT TTTTAGT GCTAGCT SAACGT AAAGTAAT GECTTTT G
Z.m. nadl CETACATAGCTGTTCCAGCEEAAATACTTTGTTTAAT TCTACCACT TCTACT AGGACTAGCCT TTTTAGT CCTAGCT CAACGTAAAGT AAT GGCTTTT o
110 1zn 130 140 xso :sc 170 :en 150 zoo
.0. nadl (cDNA) GCMCGTCGMAGGGTCC'].'GA'TGTAGTGGGATCGTTCGGATTGTTACMCCT CTAGCAGA?GGTTTGMATTGA?TCTMMGMCC 'I‘ATTTCACCM
P.e. nadl (cDNA) GCAACGTCGAAAGGGTCCTGAT GTAGTGEGGATCGT TCGGATTGTTACAACCT CTAGCAGATGET TTIHAAAT T GAT TCTAAAAGAACCTAT TTCACCAA
B.o. nadl GOAACGTCGAAAGGGT CCTGAT GTAGTGEGAT CGTTCGGATTGT TACAACCT CTAGCAGAT GET TTIHAAAT TGAT TCT AAAAGAACCTAT TT CACCAA
0.s. nadl GCAACGTCEAAAGGETCCTGAT CTAGTGEGATCETTCGGATTGTTACAACCT CTAGCAGATGET TTIHAAAT TGAT TCT AAAAGAACCTAT TTCACCAN
T.a. nadl GCAACGTCGAAAGGGT CCTGAT GTAGTGGEAT CGTTCGGATT ST TACAACCT CTAGCAGAT GGT TTIHAAAT TGATTCT AAAAGAACCTATTT CACCAA
Z.m. nadl

ICCTTTTT AGM'L'GGCT CCAGTGGCTACATTTATGT TAAGTCTGGTCGCTTGGEGCCGTTGTACCTTTTGAT TATGGTATGGTATT

B.o. nadl (cDNA) AGTGCTMTT'L‘C
P.e. nadl (cDNA) AGTGCTAATTTCTICCT TTT TAGAATGGCTCCAGTGECTACATTTATGT TAAGTCT GETCEGCTTGEGECCETTGTACCT TTTGAT TAT GGTATGGTATT
B.o. nadl AGTGCTAATTTCTIRCCT TTT TAGAAT GECT CCAGTGGCTACAT TTATGT TAAGTCTGETCGCTT GGGECCETTGTACCTTTTGAT TAT GGTATGGTATT
0.s. nadl AGTGECTAATTTCTIICCT TTT TAGAAT GEOT CCAGT GECTACAT TTATGT TAAGTCTGETCGCT TEEGCCGT TGTACCT TTTGAT TAT GGT AT GGTATT
T.a. nadl AGTGCTAATTTCTIICCT TTT TAGAAT GGCT CCAGTGECTACAT TTATGT TAAGTCTGETCGOTT GEGCCGT TGTACCTTTTGAT TAT GGTATGGTATT
Z.m. nadl AGTGCTAATTTCTCCT TTT TAGAAT GECT CCAGT GECTACAT TTATGT TAAGTCTGETCGCT T GEGCCGT TSTACCT TTTGAT TAT GET AT GGTATT
310 3zo 330 340 3so 360 3vo 380 3so 400
PEPES EPSCETET B SPEP I BE TIPS EPRET T PIPEPEPES BT ECRRr - -
.0. nadl (cDNA) A C AT A GG e AT T T AT T T T T T GOC AT AT CT TEGeT AGGTGT T T AT GEAAT ART T AT AGCAGET T GaT CTAGT
P.e. nagi (cDNHA) AACATAGCEECTACTTTATTTGTTTGCCATATCTTCGCTAGET ST TTAT GGAATAAT TATAGCAGETTGET CTAGT
.0. na
0.s. nadl AACATAGEECTACTTTATTTGT TTGCCATATCTTCGCTAGETGT TTAT GEAAT AAT TAT AGCASST TGETCTAGT TTCCAAATATG
T.a. nadl AACATAGEECTACTTTATTTGT TTGCCATATCTTCGCTAGGTGT TTATGGAATAAT TAT AGCAGGT TGET CTAGT TTCGAAATATG
Z.m. nadl
410 4z0 430 440 450 460 470 480 490 s00
TS PR BT RS T DT BTl PEET TS R Ty ey P Tl s S R
.0. nadl (cDNA) ST T T CTAGGAGCATT ACGATCTGCAGCTCAAAT GGT TTATGAAGTCT CTATTGGT CTTATTCTTATTACT GTACTAATATGT GTA
P.e. nadl (cDNA) CTTTCTAGGAGCATTACGATCTGCAGCTCAAATGET TTATGAAGTCT CTATTGGT CTTATTCTTATTACT GTACTAATATGT GTAGE
B.o. nadl T T T CTAGGAGCATT ACGAT CTGCAGCTCAAATGET JI-TTATGAAGTCT CTATTGEGTCTTATTCTTATTACT GTACT AATATGT GTAGGT T GT AA
0.s. nadl ICTTTCTAGGAGCATTACGAT CTGCAGCTCAAAT GET AT TAT GAAGTCT CTATTGET CTTATTCTTATTACT GTACT AATATGT STAGGTIIT GT AA
T.a. nadl ETTTCTAGGAGCATTACGATCTGCAGCTCAAAT GGT TTATGAAGTCT CTATTGGTCTTATTCTTATTACTGTACTAATATGT GTAGGT) T GT AR
Z.m. nadl T T T CTAGGAGCATTACEATCTGCAGCTCAAATGETIICTTAT GAAGTCT CTATTGETCTTATTCT TATTACT GTACTAATATGT GTAGCTIICT GTAA
, slxa 520 , ssu sro sso | 5;50 | slwo | s80 | sso . s::\o
B.o. nadl (cDNHA) AGTGAGAT'I‘G‘I‘CATGGCGCMMGCAGATATGG‘!‘I‘&GTATTCCCTTGTTCC TATTGGTTATGTT TAT TTETCTAGCAGMCTM
F.e. nadl (cDHA) ISAGT GAGAT TGTCAT GGCGCAAAAGCAGATATGETI TSGTAT TCCCTT GTT OO TATTGGTTATGTT TAT TIC TITST C T AGCAGAAACT AA
B.o. nadl CAGTGAGATTGTCAT GECECAAMAAGCAGATATCETEQEETATTCOCTT GTT OO TATTGETTATGTT TATTIICTIOET CTAGCAGAAACT AR
0.s. nadl SAGT GAGATTGTCAT GECGCAAAAGCAGAT AT GETCCIEETAT TCOCTT ST T OO TATTGGETTATGTT TATTICT[IIST CT AGCAGAAACT AA
T.a. nadl ZAGTGAGAT TGTCAT GGCGCAMAAGCAGATATGGTIEQEGTATTCCCTTGTTCC TATTGGTTATGTT TATTIC TS T CTAGCAGAAACT AA
Z.m. nadl SAGTGAGATTGTCATGGCECAAAAGCAGAT AT GETS ATTCCCTTGTTCC TATTGGTTATGTT TCTAGCAGAAACT AN
610 620 630 640 650 660 670 6680 690 700
PP PRI BT PP I IPIPERIT BRI BT PP IPPEPIP BT PR AR BT PP IR PRI PP IPET B PRI |
B.o. nadl (cDNA) [CAGCTCCG GATCTCCCAGMGCGGMGCTGMTT&L:x TGCONEECTAT AAT G AATATIIICT TCAAT GGGE! GCTCTTTTTTTTTTIHSGAGAGT
P.e. nadl (cDNA) GAGCTCC GATCTCCCAGAAGCGGAAGCT GAATIIAGT T GONGGEOTAT AAT G AATATITICT T CAAT GGG GCTCTTTTTTTTTTIH GAGT
B.o. nadl ICAGCTCOE GATCTCCCAGAAGCGGAAGCT GAATITIAGT TGONEGOT AT AAT G AATAT[IICT TCAAT GEEGETIITGCTCTTTT TTTTTT AGT
.8, nadl [GAGCTCOG! GATCTCCCAGAAGCGEAAGCT GAATIZAGT TG GOTAT AAT G TTCAATGEEETIT GCTCTTTTTTT TT TIRGGAGAGT
T.a. nadl XYl Julal GATCTCCCAGAAGCGEAAGCT GAA’ GCTATAAT G TTCAATGGEEETITGCTCTTTTTTTTTT AGT
.m. nadl GATOT CCCAGAAGCEEAAGOT GAA [ ECTOTTTT TTT TS

1
B.o. nadl (cDNA) STCTATSCACATISCTCTTT
P.e. nadl (cDHA) GTCTATGECACAT T T T T O
B.o. nadl TATGCACATIISCT CTTT O
.S. nadl IGETCTATGCACATIGCTCTTT O
T.a. nadl ISETCTATGCACATINSCT CTTT O TCTTCOCCATTT
.m. nadl ESTCTAT GCACATISCTCT T T O TCTTCCCATTT
azo 830 a40 es0 as0 a7o 880 as0 S00
[IEITIREPE I [Py ISP IR EPIPI PSPPI PSPl PP I ISP PSP PP IPIPPI PSPPI ISP PP
B.o. nadl (cDNA) TCTGGTTTAGTATCAAGGTTCT I TTTTCTGTTTCTATATATATGGGT COGT GOPSCATTTCCACGATATCGTTATGATCAAT TAATGGGACT TGGLE
P.e. nadl (cDNHA) TCTEETTTASTATCAAGGTTCT TN TTTTCTGTTTCTATAT AT AT GGET COGT GOMGCAT TTCCACGATAT CGTTAT SATCAAT TAAT GEGACT TGGOT
B.o. nadl TCTGGETTTAGTATCAAGGTTCTTIITTTTCTGTTTCTATATATATGGGT CCGTGOECATTTCCACGATATCGTTATGATCAAT TAATGEGGACT T GG
0.s. nadl TCTEETTTASTATCAAGGTTCTTI TTTTCTGTTTCTATAT AT AT GGET CCGTGONSCATTTCCACGATAT CGTTAT GATCAAT TAAT GEGACT TGGOE
T.a. nadl TCTGEGETTTAGTATCAAGGTTCT T TTTTCTGTTTCTATATAT AT GGGT COGTGONGCAT T TCCACGATATCGT TAT GATCAAT TAAT GEGACT T GG
Z.m. nadl TCTEETTTASTATCAASGTTCT TP TTTTCTGTTTCTATATATATGGET CCGTGOISCATTTCCACGATAT CGTTAT GATCAAT TAATGECGACT TSEOE
10 20 930 940 50 960 270 80
PECECECN EESCICECSN SESCRTIE S SESCRCRE S SUSCACEN BUSC A AT AT BCACAC AT BCSCAC AT BTSN SRR R CRCRC N SUSCSCECS SCACA AT SEACAAC RS |
B.o. nadl (cDNA) GAAAGTGTTCTTGCCTCTATCATTAGT AGTCCGTTTCAGGTGT T TIAGT CACCT T TCGAT GGCT COCT T AN
P.e. nadl (cDNA) AAAGTETTCTTECCTCTATCATTAGCT AGTONCCGTTTCAGGETGT TTIAGT CACCTTTCGAT GECT CCCT T AR
B.o. nadl GAAAGTGTTCTTGCOTCTAT CATTAGCTGGETAGT JHCCGT T TCAGGT GT T TIHAGT CACCT TTCGAT GGOT CCCT T AN
0.s. nadl GTETTCTTECCTCTATCATTAGCT AGTCJICCGTTTCA TTHAGT CACCTTTCGAT GECT CCCTT AM
T.a. nadl GAAAGTGTTCTTGCCTCTATCAT T AGCT GTAGTCCGTTTCAGGTGT T TIIAGT CACCT TTCGAT GGOT CCCT T A
Z.m. nadl GAAAGTGTTCTTGCCTCTATCATTAGCTEGCTAGT R CGT T T CAGGTGT T TAGT CACCT T TCEAT GGOT CCCT T AN




Figure S1B
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B.o. nad2 (cDNA) i cc GA ATCYTTATCATYAACGC r.ccrTcnr'rrccrcnrcnccncr 5T nucnccrcru AAAG
B.o. nad2 ] ATEATTTATEATTAACGC@ACCT TR TTTGCTFATTCATG GG 777 AGACCEGTA AEAAAG
0.s. nad2 GCGG ‘CCClGA ATCTTTATCATTAACGCAACCTYCATTTTGCTCAYTCATGGAGT [GTATTTAGTACCTCTAAGAAAG
T.a. nad? ATGTTEAATCTTTTTITAGCGGTETECCCAGABATCTTTATEATTAACGCAACCTTEATTITGCTCATTCATGGAGTEGTATTTAGTACCTCTAABAAAG
Z.m. nad2 ATGTTEAATCTTTTTITAGCGGTITECCCAGABATETTTITCAT TAACGCAACCTTGATTITGCTCATTCATGGAGTRGTATTTAGTACCTCTAAGAAAG
10 Rk "W 150 la) m 180 !W o
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B.o. nad2 (cDNA) [RTGATTATCC cccruct Acrutcrcccncccr TGGATT cr Ac'rcr CTAATAACC'I’TGCT STCTCeCCoCRGGCOCATT] crcc7 AC AT
B.o. nad2 ATGATTATC r?c 166 rccc@cc@ ?c ccccgc 1o
0.s. nad2 ATGATTATCC cccn GT] AGTAA GTGGGTTGGCTIGGAT T cr Acrcr cT ATAACCTYGCT [CTGCTCGCCGCTGGCGCACC] ctccr ACTAT
T.a. nad? ATGATTATCCACCGTTAGTTAGTAATGTGGGTTGGCTIGGATTACTFAGTGTICTAATAACCTTGCTECTGCTCGCCGCTGGCGCACCTCTCCTAACTAT]
Z.m. nad2 ATGATTATCCACCGTTAGTRAGTAATGTGGGTTGGCTEGGATTACTHAGTGTICTAATAACCTTGCTRCTGCTCGCCGCTEGGCGCACCECTCCTRACTAT]
B.o. nad2(cDNA) [TGCCCATETATTETGGARTAALTTTTTTACBACEGACAATT TTACATATTTETGCCARATECTACTARTALTAAGE ACCGCIGOIACCATTICGATGTG
B.o. nad2 TocdeAT@r@r tilrccA @ A@TTTTTTE e A+ A@T TTAc@T AT T T GCC A (e T@C TED 4 cfgsclec@ec@accATTEGTATGTY
0.s. nad2 TGCCCATTTATTCTGGAATAATTTTTTTAGEAGEGACAATTTTACATATTTCTGCCARATCCTICTATTAT TAAGTACGGCTGGTACCATTTCGATGTG:
T.a. nad2 chccntmrrcrccunnrnrrucmcgcwunnAcnnTrcrcccn\nccrtcrnnnrMctAccccvccnccunccucrc
Z.m. nad2 TGCCCATRTATTETGCAATAATTTTTTTAGGAGEGACAATTTTACATATTTCTGCCARATECTRCTATTATTAAGTACGECTGGTACCATTTCGATGTG
b E-o] 0 240 £ m m 30 0 0
B.o. nad2 (cDNA)
B.o. nad2 ] ] | &
0.s. nad2 TTCGATTR[T TTEGAAAAAGABAGETTTGATGC TTA CTICCTACTCGCAGTATGCTCT TAATGATCCCGGCTCATGAT
T.a. nad2 TTCGAT [] TTEGAAAAAGABAGETTTGATGCHT] cAAncATTchTMrchacrl‘cc‘\‘AcchcAGTnccrchTcncccccc'fcncn
2 . A T TCGATTI| T TEGAAAAAGABAGETTTGATGCTTJI{EGAATTCATTGTATTAATTCCACTTCCTACTCGCAGTATGCTCTTAATGATEECGGCTCATGAT
A,‘:) 4“0 0 20
i i I i ! 1
B.o. nad2 (cDNA) (FEATTGCCATETATITAGEE ATTGA c A AcTT TETTTTTATeTEATESCAGT TCAAAAAG AABTCIGAATTTICCACGGAAGCCGGCT]
B.o. nad2 nrcc@ncrn ATTG T TTTTATGTGAT] AGc AR acde A AT T TEGCACHHG A A GGG
0.s. nad2 T ATTGCCATGTAT GCl ATTGA cr CA A TTTTATGTGATCGCAGCATC AAAAGAAA TCIGAATTTTCCACGGAAGCCGGCTOAA
T.a. nad2 murcccArcrnnaccnncmcrfc:\ Ac.n‘rércnrTrArcmncccaccnrcuAAAcAu TCTGAATTTTCCACGGAAGCCGGCTEAA
2.m. nad? T AATTGCCATGTATTTAGCTATTGABCTECARAGTITATGT T TTTATGTGATCGCAGCATCAAAAAGAAABTCTGAATTTTCCACGGAAGCCGGCTEAA
o % &0
i
B.o. nad2 (cDNA) ATATTTGAT ccrcc 77T crcrccunn rcrr ccncnccncn rncccrcncrcc;\ccnccm TTEEATER cccu
B.o. nad2 rTaT@rGA nrc cEAgcAaTGA nc c?«ccc T1ficaTc
0.s. nad2 ATATTTGATC cc'rcc nrccctc ccuu T TGTT GG TG‘I’TCCATGAT rncccrc AchcAcc ACCCACTTCGATCA cccu_
T.a. nad2 Arnrmucrmccrccmrmccrcrccmurrm‘rcTchcrTc'rrccncncrArcccrcrAcrccAcc;’Ac:C(:AcTrccncmrncccu
Zm. HAds ATATTTGATCTTAGGTGCATTTCCCTCTGGAATATTATTGTTCGGTTGITCCATGATCTATGGGTCTACTGGAGCTACCCACTTCGATCARATTAGCCAA
0?0 520 o0 W W 0 60 0 %0
B.o. nad2 (cDNA) [RTTITGACCGGATACGAAA c!cc‘rsc FCGATCEAGIGGEATTTITATGGGGATICT TTTAT GCIGTAGGAT ccr q
B.o. nad2 kTT@rcacce AAA TTTA §cr§c
0.s. nad2 ATTTTGACCGGATACGAAATCACTGGTGCTCIJATCTAGTGGTATTTTTATGGGGATTCTITTTATCGCTGTAGGAT ccr :
T.a. nad2 AnrreAcccanchArcu:rcc'rscfccncncrccrnrTrTArcccsuTc:rnnnccc'tcmccn CCTATTCAA \
%.m. nad2 ATTETGACCGGATAGGAAATCACTGGTGCTCGATCTAGTGGTATTTTTATGGGGATTCTRTTTATCGCEGTAGGATIICCTATTCAAGATTACTGCAGTE
B.o. nad2 (cDNA)
B.o. nad2
0.s. nad2
T.a. nad2
Z.m. nad2
80 m “w B ®0 0 2 %0 ke
| i i i i ! i i i i i | i i I
B.o. nad2 (cDNA) ATTGTEGC YCCTATGGGGGTACA CARATCTTCTTTTI|/TGCAGCATTGCHICTATGATCITAGGAGCACT GGCCGCCATGGC
B.o. nad2 TATG AT @Y rccmcnrc(@nm u T6G ATGG
0.s. nad2 CGTGTTTETATTGTIGC rccnrcccccncnr AACARATCTTCTTTTTCTGCAGCATTGCTTCTATGATCTTAGGAGCACTGGCCGCCATGGC
T.a. nad2 ccrcTHMArrcrtscnccrnccsccncnmc:\bcmncfrcrrnrcrccmcnmcncnrcncrYAGcAccncrchccccnccc
Z.m. nad? CGTGTHTETATTGTEGCHTCCTATGGGGGTACATTACANCARATETTCTTTTTCTGCAGCATTGCHTCTATGATCTTAGGAGCACTGGCCGCCATGGE
"0 930 0 0 ETU m m INO
i : i
B.o RAGTCAAARGA uAGHccAncGACuGT SCETATAT GGTTTCTCATGTGGAACCATAGAAGGAATTCA TEEY
B.o AAGTGAA TTGGECATGT| c§TnAnccn @1 1EzegT odec@Acc AT AAGOAT TCAGAGT
O.s AAGTCAAAAGACE: cnAc'nccnrccncucuccrrnnrccnc GGTTTCTCATGTGGAACCATAGAAGGAATTCAATCAC
T.a. ACGAAAGTCAAAAGAC ATAGTTCGATTGGACATGTAGGTTATATTCGTACTGGTTTCTCATGTGGAACCATAGAAGGAATTCAARTCAY]
Z.m. ACGAAAGTAAAAAGACE! ATAGTTCGATTGGACATGTAGGTTATATTCGTACTGGTTTCTCATGTGGAACCATAGAAGGAATTCAATCAC]
00 0o 1030 00 00 090 "o
] | | | | 1 1 { | | | | | 1
B.o. nad2 (cDNA) [TACTRATTGGIATATITATTITATGCATEATGACGATAGATGC, ccancn SCRTTRCCRCH AccccrcrcuﬂAnnccccnnccc
B.o. nad2 7] Arrcc?nmnrnnuc TeacatfieaTo Accccrcr@unArAr[ﬂccccnﬁchc
0.s. nad2 TACTAATTGGTATATTTATTTATGCATEAATGACGATAGATGC TTCGCCATAGT CCAGCATTACGGCAAACCCGTGTCAAATATATAGCGGATTTGGG
T.a. nad2 TACTAATTGGTATATTTATTTATGCATCAATGACGATAGATGCATTCGCCATAGTTCCAGCATTACGECAAACCCGTGTCAAATATATAGCGGATTTGGY
7.9 nadd TR CTAATTGGTATATTTATTTATGCATEAATGACGATAGATGCATTEGCCATAGTTCCAGCATTACGECARACCCGTGTCAAATATATAGCGGATTTGGH
" 120 "o 1490 "% "0 "0 "o 10 1200
) i \
B.o. nad2 (cDNA)
B.o. nad2 [ TAGT E
0.s. nad2 CGCTCTRAGCCAAAACGAATCCTATT TIGGCTATGACCTTETCCATTACAATGTTGTCATACGCAGGAATACCCCCGT TAGCCGGCTTTTGTAGCAAATTG
T.a. nad? cGCHCTAGCCAAAACGAATCCRATTTGGCEATGACCTTETCCATTACAATGTTETCATACGCAGGAATACCCCCGT TAGCCGGCTTTTGTAGCAAATTE
Z.m. nade IcGCECTAGCCAAAACGAATCCTATTTIGGCTATGACCTTETCCATTACAATGTTETCATACGCAGGAATACCCCCGTTAGCCGGCTTTTGTAGCAAATTY
B.o. nad2 (cDNA) [TATETGTTCTTCGCCGCRITGGGITGLGGGGC] TAcTTCCTGC [EGTGGGAGTAGTGACIAGCGTIATAGGHIGTTTITATTATATACGETTAG
B.o. nad2 Tat@rorf c€drce cdec@r Ti@cciiecs TecodeT@e TeAcrcee @A TecEG TTTTTATTAT A T fiGTcC
0.s. nad2 TATTTGTTETTEGCCGCTT TGGGT TGTGGGGCT TACTTECTAGCCCCAGTGGGAGTAGTGACTAGCGTIATAGGTIIGTTTTTATTATATACGETT
T.a. nad2 TATTTGTTETTEGCCECRTTGGGT TOTGGGGCT TAGT TECTAGCCCCAGTGGGAGTAGTGACTAGCGTTATAGGTCGTTTTTATTATATACGETTAGEG
Z.m. nad2 TATTTGTTCTTCGCCGCTTTGGGTTGTGGGGCTTACTTECTAGCCCCAGTGGGAGTAGTGACTAGCGTTATAGGTCGTTTTTATTATATACGETTAGES
170 1320 1330 1340 13% 1200 7 1380 123% “n
! i ! | | i | 7 } 1 ;
B.o. nad2 (cDNA) [RARGAATGTTTTTTGATAGACCEAGBACATGGATTCTIATATGAACCRATGGATCGIGA
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Figure S1D
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Figure S1 Comparison of bamboo mitochondrial nadl, nad2, nad4 and nad5 cDNA sequences
with other species. The cDNA sequences of (A) nadl, (B) nad2, (C) nad4, and (D) nad5 of B.
oldhamii (B.o.) and P. eduli (P.e.) are compared with those of their homologues from monocotyledon
Oryza sativa (0.S., DQ167399), Triticum aestivum (T.A., AP008982) and Zea mays (Z.M., AY506529)
using the software BioEdit. The accession numbers of nadl, nad2, nad4 and nad5 were obtained from
NCBI database. The sequences of mitochondrial genomic DNA (mtDNA) of B. oldhamii from Lin et
al. [20] were also applied. The nucleotides which may proceed in C-to-U RNA editing were marked in

red.



Figure S2

(A) NAD1.Bo (1)

TMHMM posterior probabilities for WEBSEQUEMNCE

i2 2 3 4 5 6 7 8 9
[ e—— | |-y N |

0.8
=y
é 06 | - [
0.4 |
0.2 | | ‘ N H‘ h | |
' 14 1| |
o .||. .! Wl ..\‘ ‘"h' ||” .\‘ “‘H\! il -\II i
50 150 250
transmembrane inside oulside

(B) NAD2.Bo (1)

TMHMM postetior probabilities for WEBSEGQUENCE

L EE B g EEN  aaaaay N ) EEN oy BN g

l' | il ”

i 13
M I |
Hi

300

400 450

probability
(=]
(=]

il

. . ;
100 15 200 25

fransmembrane inside oulside

(C) NAD4.Bo (1)

-y e | B s B o BN gy

0.8
=
=
o 0.6 - | i i 1
g {
a
0.4 ‘
0.2
0 I ..I |-| 4 -I‘I. [. \mmu I H
5 350 450
transmembrane inside outside

(D) Nad5-Bo (1)

probability

o 100 200 300 400 500 GO0

transmembrane inside outside




Figure S2 Prediction of the transmembrane helices of Nad1, Nad2, Nad4, and Nad5 subunits by
TMHMM program. The transmembrane domain numbers of Nadl, Nad2, Nad4 and Nad5 subunits
were based on the program TMHMM. (A) NADI1 subunit has 9 transmembrane helices, (B) NAD2
subunit has 13 (or 14) transmembrane helices, (C) NAD4 subunit has 14 transmembrane helices, and
(D) NADS subunit has 16 transmembrane helices. Red line indicated transmembrane helices; blue and

pink lines were inside and outside loops, respectively.
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Figure S3 Schematic diagram of construction of pYES2-mt-nad1-egfp, pYES2-mt-nad2-egfp,
pYES2-mt-nad4-egfp, and pYES2-mt-nadS-egfp plasmid. (A) The nad! fragment from TA-nad1

was ligated into pYES2-egfp to generate pYES2-nadl-egfp. The mt was ligated into pYES2-nadl-egfp



to generate pY ES2-mt-nadl-egfp. (B) The nad?2 fragment from TA-nad2 was amplified by a pair of
primers of BamHI-nad2-F and BamHI-nad2-R. The nad? fragment was ligated into pY ES2-mt-egfp to
generate pY ES2-mt-nad2-egfp by using T4 ligase. (C) The nad4 fragment from TA-nad4 was
amplified by a pair of primers of nad4F-EZ and nad4R-EZ. The nad4 fragment was ligated into
pYES2-mt-egfp to generate pY ES2-mt-nad4-egfp by using Clone EZ kit (GenScript). (D) The nad5
fragment from TA-nad5 was amplified by a pair of primers of EcoRI-nad5-F and Xmal-nad5-R. The
nad5 fragment was ligated into pYES2-mt-egfp to generate pY ES2-mt-nad5-egfp by using T4 ligase.
LacZ : B-galactosidase gene; mt : mitochondrial targeting sequence; egfp : enhance green fluorescence
protein; GALI : yeast GALI promoter; CYCI TT : transcription terminator; pUC ori : E. coli
replication origin bases; Ampicillin : ampicillin resistance gene; URA3 : orotidine 5-phosphate

decarboxylase; 2 micron ori : maintenance and high copy replication in yeast; fi ori : F1 phage origin.
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Figure S4 Selection of yeast transformants on SC-U medium plus 2% glucose plates. The
transformants of Yeast-pYES2, Yeast-pYES22-egfp, Yeast-pYES2-nadl-egfp, Yeast-pYES2-mt-egfp,
Yeast-pYES2-mt-nadl-egfp, Yeast-pYES2-mt-nad2-egfp, Yeast-pYES2-mt-nad4-egfp, pYES2-mt-
nad5-egfp were spread on SC-U plate plus 2% glucose and cultured at 30°C. After 2 days, the

presumptive transformants appeared as white colonies.
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Figure S5 Detection of fusion genes in yeast transformants by colony PCR with a pair of primers

mt-egfp-F and mt-egfp-R. (A) The 0.3 kb of mt-efgp fragments, (B) the 1.3 kb of m¢t-nadi-egfp, (C)

the 1.6 kb of mt-nad2-egfp, (D) the 1.8 kb of mt-nad4-dgfp, and (E) the 2.2 kb of mt-nadS-egfp gene

fragments were observed in the yeast transformants. M: 0.1 mg 1kb DNA ladders.



Figure S6

A Yeast cells (+ coomassie) B Yeast cells (+ anti-GFP)
'\0 O \O (¢
M WT R \“\9 M WT NCAR \“\;&
250 kDa— 250 kDa—+«
150 kDa — 150 kDa—+
100 kDa — 100 kDa—« .
75kDa— «u 75kDa — ww
did < MT-NAD4-EGFP (65 kDa)
50kDa— 50 kDa — W < MT-NAD1-EGFP (53 kDa)
37 kDa— 37 kDa— W
' <« MT-EGFP (29 kDa)
25kDa— 25kDa—
—
20k0a—w S5 & 8 = 20kDa— a
15k0a—0 TR W ' 15kDa—

MT-NAD4-EGFP (3+37+26): 65 kDa
MT-NAD1-EGFP (3+24+26): 53kDa
MT-EGFP (3+ 0 +26): 29kDa

C Yeast mitochondria (+coomassie) D Yeast mitochondria (+ anti-GFP)

; < MT-NAD4-EGFP (65 kDa)
55 kDa— i S J(- MT-NAD1-EGFP (53 kDa)

MT-EGFP (29 kDa)

MT-NAD4-EGFP (3+37+26): 65kDa
MT-NAD1-EGFP (3+24+26): 53kDa
MT-EGFP (3+ 0 +26): 29kDa




Figure S6 Detection of the expressed MT-EGFP, MT-NAD1-EGFP, and MT-NAD4-EGFP in
yeast transformants with anti-GFP. (A) SDS-PAGE analysis of yeast total membrane proteins. Total
membrane proteins of 25 pg from the transformants were separated on a 12% SDS-PAGE and stained
with coomassie blue. (B) Extracted total membrane proteins were separated by SDS-PAGE, transferred
to a PVDF membrane, and probed with anti-GFP (1:2000). The detected signals of MT-EGFP was 29
kDa, MT-NAD1-EGFP was 53 kDa, and MT-NAD4-EGFP was 65 kDa. (C) SDS-PAGE analysis of
yeast mitochondrial membrane proteins. Mitochondrial membrane proteins of 25 g from the
transformants were separated on a 12% SDS-PAGE and stained with coomassie blue. (D) Extracted
mitochondrial membrane proteins were separated by SDS-PAGE, transferred to a PVDF membrane,
and probed with anti-GFP (1:2000). The detected signals of MT-EGFP was 29 kDa, MT-NAD1-EGFP
was 53 kDa, and MT-NAD4-EGFP was 65 kDa. WT: wild type; MG: pYES2-mt-egfp transformant;
MNIG: pYES2-mt-nadl-egfp transformant; MN4G: pYES2-mt-nad4-egfp transformant; M:

prestained protein ladder (15-175 kDa or 26-170 kDa).



Figure S7
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Figure S7 Observation of the yeast mitochondria containing EGFP under fluorescence
microscopy. The yeast cells were broken by digestion with lyticase and by homogenization. They were
observed under fluorescence microscope. (A) After homogenization, the unbroken yeast protoplasts
(white arrows) and crude yeast mitochondria were recognized under fluorescence microscope (B) The
crude yeast mitochondria were observed as green spots, after the cell debris and unbroken cells were

removed.
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Figure S8. Subcellular localization of EGFP, Nadl, and Nad1-EGFP fusion proteins after
expression in yeast observed with fluorescence microscopy. Yeast cells were incubated in SC-U
medium plus 2% galactose for 15 h at 30°C to generate EGFP signal. Green fluorescence indicates the
mitochondria containing EGFP, red fluorescence indicates the mitochondria labeled with Mite-Fracker
MitoTracker Red, and the yellow regions in the merged images indicate the co-occurrence in the
mitochondria. The integrity of the cells was monitored by brightfield microscopy. WT: wild type; YG:
yeast-pY ES2-EGFP transformant; N1G: yeast-pYES2-Nad1-EGFP transformant; MG: yeast-pYES2-

mt-egfp transformant.
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Figure S9. K*, Na*, or H" dependent growth phenotypes of yeast WT and transformants
containing EGFP, NAD1-EGFP, and MT-EGFP. (A) Yeast cell cultures, grown to saturation for 24 h
in SC-U medium plus 2 % glucose, were pipetted as a 1:10 dilution series onto SC-U plus 2 %
galactose agar plates, with addition of no salt, 600 mM NaCl or 800 mM KCI. (B) Yeast cell cultures
were treated as above but at pH 6.5, pH 5.5, or pH 4.5. Cell growth phenotypes were photographed

after 3 days. Y: no foreign protein; YG: EGFP; N1G: NAD1-EGFP; MG: MT-EGFP.



