
Legends for supplementary figures 
 
Supplementary Figure 1. Sequence alignment of Har-1 orthologs. ClustalW2 was used to 
align sequences using the setting shown. 
 
Supplementary Figure 2. Sequence alignment of Spg-7 orthologs. ClustalW2 was used to 
align sequences using the setting shown. 
 
 
Supplementary Figure 3. Glycolytic inhibitors did not protect wild type worms from the 
hemiasterlin analog. Approximately 400 synchronized N2 L1 larvae were grown in liquid 
culture in the presence of increasing concentrations of the glucose analogs alone or the analog 
plus 1.3 µM of the hemiasterlin analog. After 3 days of culture, healthy, morphologically normal 
and mobile L4 and adult worms were counted. Worms exposed to 1.3 µM hemiasterlin analog 
alone die or develop as paralyzed and dumpy animals. In contrast to inhibitors of mitochondrial 
respiration, which rescued wild type worms from hemiasterlin, inhibitors of glycolysis could not 
protect wild type worms from hemiasterlin. Three wells were scored for each concentration, and 
average values are graphed with SEM. For most concentrations tested, the error bars are 
smaller than the symbol that indicates the data point. The experiment was reproduced twice. 
 
Supplementary Figure 4. Resistance to the hemiasterlin analog does not correlate with 
hypersensitivity to paraquat. Some drug resistant mitochondrial mutants are hypersensitive to 
paraquat but har-1 and isp-1 worms are not. isp-1 mutants are highly resistant to the 
hemiasterlin analog and also resistant to paraquat. Data represent the paraquat concentration 
that kills 90-100% of larvae within 5 days of exposure. Three wells were scored for each 
concentration, and average values are graphed with SEM indicated. Each experiment was 
reproduced independently three times. 
 
Supplementary Figure 5. Hydrogen peroxide production by wild type N2 and 
mitochondrial mutants does not significantly differ. Synchronized L1 larvae were grown for 
2 days on agar dishes until the majority of animals become L4 and young adults, and hydrogen 
peroxide production was measured by an amplex red assay as described in Materials and 
Methods. Data are presented as amount of H2O2 produced in 1 hour by wild type worms and 
mitochondrial mutant strains. Average values of two independent experiments performed on 
different days were graphed and the SEM is shown. By two-tailed T test, compared to wild type, 
each of the mutants has P>0.05.    
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ClustalW2 Results  

 

Results of search 

Number of sequences 4 

Alignment score 1709 

Sequence format Pearson 

Sequence type aa 

JalView  
 

Output file clustalw2-20091231-0204271561.output 

Alignment file clustalw2-20091231-0204271561.aln  

Guide tree file clustalw2-20091231-0204271561.dnd 

Your input file clustalw2-20091231-0204271561.input  

SUBMIT ANOTHER JOB
 

 
 

 
To save a result file right-click the file link in the above table and choose "Save Target As". 
If you cannot see the JalView button, reload the page and check your browser settings to enable Java Applets.  

Scores Table 

 

Sort by
 

 

Sequence Number
 

 

View  Output File
 

 

SeqA Name             Len(aa)  SeqB Name             Len(aa)  Score 

=================================================================== 

1    S.cerevisiae     156      2    C.elegans        154      31    

1    S.cerevisiae     156      3    D.melanogaster   170      30    

1    S.cerevisiae     156      4    H.sapiens        151      37    

2    C.elegans        154      3    D.melanogaster   170      45    

2    C.elegans        154      4    H.sapiens        151      39    

3    D.melanogaster   170      4    H.sapiens        151      43    

=================================================================== 

PLEASE NOTE: Some scores may be missing from the above table if the alignment was done using multiple CPU mode. Please check 
the output. 

Sort by
 

 

Sequence Number
 

 

View  Output File
 

 

 

Alignment 

 

Show  Colors
 

View  Alignment File
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CLUSTAL 2.0.12 multiple sequence alignment 

 

 

C.elegans           MVRR-RTASPSPS----APVRSAPRPAAQSSFAAPPPRPAAAAPAYHPPAAPTPMGAPMG 55 

D.melanogaster      MVRRGRSASPPPSTRRTAPVQARAPAPAPAPVQTRAPAPAASAPVPAPMSAP-PSAVGMP 59 

H.sapiens           MPRGSRSRT---------SRMAPPASRAPQMRAAPRPAPVAQPPAAAPPSAVGSSAA--- 48 

S.cerevisiae        MARSRGSSRP-----------ISRSRPTQTRSASTMAAPVHPQQQQQPNAYSHPPAAG-- 47 

                    * *   :                    :     :  . *.       * :   . ..    

 

C.elegans           APSQGPGLMKQMAATAGGVAIGSAVGHAVGG----MFTGGGSSHAEQAPAAAAAPAG-AP 110 

D.melanogaster      APQQ-PSMFQQMAATAGGVAVGSAIGHTVGHGLTSLFSGSGDKEAAAPAPAAAAPAPQQP 118 

H.sapiens           APRQ-PVLMAQMATTAAGVAVGSAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQG--T 105 

S.cerevisiae        AQTRQPGMFAQMASTAAGVAVGSTIGHTLGAGITGMFSGSGSDSAPVEQQQQNMANTSGQ 107 

                    *  : * :: ***:**.***:**::**::*      *:*...  .         .      

 

C.elegans           QASGYSQP------CEFEWRQFVDCAQ-NQSDVSLCNGFNDIFKQCKARYA-- 154 

D.melanogaster      YYAQQQQPNEPQGACAWELKQFIQCAQ-GQADLTLCEGFNEALRQCKQSHHLQ 170 

H.sapiens           QPAQQQQP------CLYEIKQFLECAQ-NQGDIKLCEGFNEVLKQCRLANGLA 151 

S.cerevisiae        TQTDQQLG----RTCEIDARNFTRCLDENNGNFQICDYYLQQLKACQEAARQY 156 

                      :  .        *  : ::*  * : .:.:. :*: : : :: *:       

PLEASE NOTE: Showing colors on large alignments is slow. 

Show  Colors
 

 

View  Alignment File
 

 

 

Guide Tree 

 

Show  as Phylogram Tree
 

 

Show  Distances
 

 

View  DND File
 

 

( 

S.cerevisiae:0.36171, 

( 

C.elegans:0.28166, 

D.melanogaster:0.26379) 

:0.05587, 

H.sapiens:0.26081); 

 

Cladogram 

 

Show  as Phylogram Tree
 

 

Show  Distances
 

 

View  DND File
 

 

 
Right-click on the above tree to see display options. 
Problems printing? Read how to print a Phylogram or Cladogram.  

Your browser does not support inline frames or is currently configured not to display inline frames. Content can be 
viewed at actual source page: http://www.ebi.ac.uk/inc/foot.html 

 

http://www.ebi.ac.uk/Tools/clustalw2/help.html#tree
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ClustalW2 Results  

 

Results of search 

Number of sequences 4 

Alignment score 13712 

Sequence format Pearson 

Sequence type aa 

JalView  
 

Output file clustalw2-20091231-1736287622.output 

Alignment file clustalw2-20091231-1736287622.aln  

Guide tree file clustalw2-20091231-1736287622.dnd 

Your input file clustalw2-20091231-1736287622.input  

SUBMIT ANOTHER JOB
 

 
 

 
To save a result file right-click the file link in the above table and choose "Save Target As". 
If you cannot see the JalView button, reload the page and check your browser settings to enable Java Applets.  

Scores Table 

 

Sort by
 

 

Sequence Number
 

 

View  Output File
 

 

SeqA Name             Len(aa)  SeqB Name             Len(aa)  Score 

=================================================================== 

1    S.cerevisiae     825      2    C.elegans        782      43    

1    S.cerevisiae     825      3    D.melanogaster   826      41    

1    S.cerevisiae     825      4    H.sapiens        797      43    

2    C.elegans        782      3    D.melanogaster   826      57    

2    C.elegans        782      4    H.sapiens        797      56    

3    D.melanogaster   826      4    H.sapiens        797      59    

=================================================================== 

PLEASE NOTE: Some scores may be missing from the above table if the alignment was done using multiple CPU mode. Please check 
the output. 

Sort by
 

 

Sequence Number
 

 

View  Output File
 

 

 

Alignment 

 

Show  Colors
 

View  Alignment File
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CLUSTAL 2.0.12 multiple sequence alignment 

 

 

D.melanogaster      ----MAFRLLGTAKTMAGMMRRNYTAGSLPGKGQRTHMGATGAGVYILP-TELSPLLRYV 55 

H.sapiens           -MAHRCLRLWGRGGCWPRGLQQLLVPGGV-GPGEQPCLRTLYRFVTTQARASRNSLLTDI 58 

C.elegans           -----MWRLYRKT---PKQLRNSVESCFKSVNSRQFSVSSFSAVAKDDKSVLKQQEVLHL 52 

S.cerevisiae        MLLLSWSRIATKVVRRPVRFRSYYGLTHIKSLHTQYQLLNRLQENKSGNKNEDNNEDAKL 60 

                           *:       .  ::             :  :               .     : 

 

D.melanogaster      VKQI--QLLCKKPPKGFEKYFEAG--GKSSGQPKGSVGDKKPPAGSSKSASEKPSTSTPA 111 

H.sapiens           IAAY--QRFCSRPPKGFGKYFPNGKNGKKASEPKEVMGEKK----ESKPAATTRSSGGGG 112 

C.elegans           LAKD--QRFEERFFNQVQQTIRYF-----ASKPNDLKKFFR------KEASTDNKESSSS 99 

S.cerevisiae        NKEIPTDEEVEAIRKQVEKYIEQTKNNTIPANWKEQKRKIDESIRRLEDAVLKQESNRIQ 120 

                          :   .   : . : :        ..: :             : *    . .    

 

D.melanogaster      SVKPSR------SQTDAKSDWNFGMFSNSSRGPAGKGGNSLGGRPLGENGGGGDRERWIL 165 

H.sapiens           GGGGKR------GGKKDDSHW-WSRFQK-------------GDIPWDDKD-----FRMFF 147 

C.elegans           SDKKDS------KGNKGEDNNPFNQFPG----------------------------GWQQ 125 

S.cerevisiae        EERKEKEEENGPSKAKSNRTKEQGYFEGNNSRNIPPPPPPPPPKPPLNDPSNPVSKNVNL 180 

                        .          . .     . *                                   

 

D.melanogaster      LGAIGAVVLVGSFAFFEMGYKE---ISWKEFVNSYLSKGVVEKLEVVNKKWVRVRLQ--- 219 

H.sapiens           LWTALFWGGVMFYLLLKRSGRE---ITWKDFVNNYLSKGVVDRLEVVNKRFVRVTFT--- 201 

C.elegans           IAVSVGILLALYAFMDYQSYRE---ISWKEFYSDFLEAGLVERLEVVDKRWVRIVSS--- 179 

S.cerevisiae        FQIGLTFFLLSFLLDLLNSSEEQSEITWQDFREKLLAKGYVAKLIVVNKSMVKVILNDNG 240 

                    :                 . .*   *:*::* .. *  * * :* **:*  *::       

 

D.melanogaster      -QNSNSGSG-VLWFNIGSVDSFERNLEAAQTEQGTESINFVPVIYRNEVEAASLTG---L 274 

H.sapiens           -PGKTPVDGQYVWFNIGSVDTFERNLETLQQELGIEGENRVPVVYIAESDGSFLLS---M 257 

C.elegans           -SGK--YAGQTCYFNIGSVDSFERSLGAAQHHLQYDADRQIPVLYKSEFNFKREIPNLIS 236 

S.cerevisiae        KNQADNYGRNFYYFTIGSIDSFEHKLQKAQDELDIDKDFRIPVLYVQEGNWAKAMFQ--I 298 

                                :*.***:*:**:.*   * .   :    :**:*  * :           

 

D.melanogaster      LPTLLIIGFLVYMMRKS---ADMMGGGRGRKGGGLFGGVMQSTAKLTNPNEIGVGFKDVA 331 

H.sapiens           LPTVLIIAFLLYTIRRG---PAGIG-RTGRGMGGLFS-VGETTAKVLK-DEIDVKFKDVA 311 

C.elegans           VAFPLLFGYYIYRMLKGGGAAGGAGRAGGGGLGGMFGGFGQSTARVINREDIKVKFADVA 296 

S.cerevisiae        LPTVLMIAGIIWLTRRS-------AQAAGGSRGGIFGLSRSKAKKFNTETDVKIKFKDVA 351 

                    :.  *::.  ::   :.       .   *   **:*.   ..: :. .  :: : * *** 

 

D.melanogaster      GCEEAKIEIMEFVNFLKNPQQYIDLGAKIPKGAMLTGPPGTGKTLLAKATAGEANVPFIT 391 

H.sapiens           GCEEAKLEIMEFVNFLKNPKQYQDLGAKIPKGAILTGPPGTGKTLLAKATAGEANVPFIT 371 

C.elegans           GCEEAKIEIMEFVNFLKNPQQYKDLGAKIPKGAILTGPPGTGKTLLAKATAGEANVPFIT 356 

S.cerevisiae        GCDEAKEEIMEFVSFLKEPSRYEKMGAKIPRGAILSGPPGTGKTLLAKATAGEAGVPFYF 411 

                    **:*** ******.***:*.:* .:*****:**:*:******************.***   

 

D.melanogaster      VSGSEFLEMFVGVGPSRVRDMFAMARKHAPCILFIDEIDAVGRKRGG-KTFGGHSEQENT 450 

H.sapiens           VSGSEFLEMFVGVGPARVRDLFALARKNAPCILFIDEIDAVGRKRGR-GNFGGQSEQENT 430 

C.elegans           VSGSEFLEMFVGVGPARVRDMFSMARKNSPCILFIDEIDAVGRKRGGKGGMGGHSEQENT 416 

S.cerevisiae        VSGSEFVEMFVGVGAARVRDLFKTARENAPSIVFIDEIDAIGKARQKGNFSGANDERENT 471 

                    ******:*******.:****:*  **:::*.*:*******:*: *      *.:.*:*** 

 

D.melanogaster      LNQLLVEMDGFNTT-TNVVVLAATNRVDILDKALMRPGRFDRQIYVPAPDIKGRASIFKV 509 

H.sapiens           LNQLLVEMDGFNTT-TNVVILAGTNRPDILDPALLRPGRFDRQIFIGPPDIKGRASIFKV 489 

C.elegans           LNQLLVEMDGFTTDESSVIVIAATNRVDILDSALLRPGRFDRQIYVPVPDIKGRASIFRV 476 

S.cerevisiae        LNQMLVEMDGFTPA-DHVVVLAGTNRPDILDKALLRPGRFDRHINIDKPELEGRKAIFAV 530 

                    ***:*******..    *:::*.*** **** **:*******:* :  *:::** :** * 

 

D.melanogaster      HLG--NLKTSLDKNELSRKMAALTPGFTGADIANVCNEAALIAARDSKDSIVLKHFEQAI 567 

H.sapiens           HLRPLKLDSTLEKDKLARKLASLTPGFSGADVANVCNEAALIAARHLSDSINQKHFEQAI 549 

C.elegans           HLG--PLRTSLDKTVLSRKLAAHTPGFSGADISNVCNEAALIAARDANHEISNKHFEQAI 534 

S.cerevisiae        HLH--HLKLAGEIFDLKNRLAALTPGFSGADIANVCNEAALIAARSDEDAVKLNHFEQAI 588 



                    **    *  : :   * .::*: ****:***::************  .. :  :****** 

 

D.melanogaster      ERVIAGMEKKTNVLAPEEKRTVAHHEAGHAVAGWFLEHADPLLKVSIIPRGKG-LGYAQY 626 

H.sapiens           ERVIGGLEKKTQVLQPEEKKTVAYHEAGHAVAGWYLEHADPLLKVSIIPRGKG-LGYAQY 608 

C.elegans           ERVVAGMEKKTQVLQKEEKKTVAYHEAGHAIAGWFLQHADPLLKVSIIPRGKG-LGYAQY 593 

S.cerevisiae        ERVIGGVERKSKLLSPEEKKVVAYHEAGHAVCGWYLKYADPLLKVSIIPRGQGALGYAQY 648 

                    ***:.*:*:*:::*  ***:.**:******:.**:*::*************:* ****** 

 

D.melanogaster      LPKDHYLLSKEQLFDRMCMTLGGRVAEELFFNRITTGAQDDLKKITDIAYSQVVRFGMNE 686 

H.sapiens           LPKEQYLYTKEQLLDRMCMTLGGRASEEIFFGRITTGAQDDLRKVTQSAYAQIVQFGMNE 668 

C.elegans           LPKEQYLYSKDQLLDRMCMTLGGRVAEEIFFGRITTGAQDDLQKVTQMAYSQVVKFGMSE 653 

S.cerevisiae        LPGDIFLLTEQQLKDRMTMSLGGRVSEELHFPSVTSGASDDFKKVTSMATAMVTELGMSD 708 

                    ** : :* :::** *** *:****.:**:.*  :*:**.**::*:*. * : :..:**.: 

 

D.melanogaster      KVGQVSFDVGQAGDPVFSKPYSEDTAQLIDNEVRSIIKCAHEATTSLLTKHKENVQKVAE 746 

H.sapiens           KVGQISFDLPRQGDMVLEKPYSEATARLIDDEVRILINDAYKRTVALLTEKKADVEKVAL 728 

C.elegans           KVGPLSFETPAPGEMAFDKPYSEATAQLIDQEVRDLVMNALRRTRDLLLEKRSDIERVAL 713 

S.cerevisiae        KIGWVNYQK--RDDSDLTKPFSDETGDIIDSEVYRIVQECHDRCTKLLKEKAEDVEKIAQ 766 

                    *:* :.::    .:  : **:*: *. :**.**  ::  .      ** ::  :::::*  

 

D.melanogaster      RLLQNEVLSRDDMIELLGPRPFKEKS-TYEEFVEGTGSFEEDTTLPEGLKSWNKEKERTE 805 

H.sapiens           LLLEKEVLDKNDMVELLGPRPFAEKS-TYEEFVEGTGSLDEDTSLPEGLKDWNKEREKEK 787 

C.elegans           RLLEKEILNREDMIELVGKRPFVEKN-TYEEMVSGTGGLDENVELPKGLENWNKESEKKK 772 

S.cerevisiae        VLLKKEVLTREDMIDLLGKRPFPERNDAFDKYLN-----DYETEKIR------KEEEKNE 815 

                     **::*:* ::**::*:* *** *:. :::: :.     : :.   .      ** *: : 

 

D.melanogaster      PLDAGSTPSSPPTKPVTAQSS 826 

H.sapiens           --------EEPPGEKVAN--- 797 

C.elegans           --------KDEEKKKNDE--- 782 

S.cerevisiae        --------KRNEPKPSTN--- 825 

                            .    :        

PLEASE NOTE: Showing colors on large alignments is slow. 

Show  Colors
 

 

View  Alignment File
 

 

 

Guide Tree 

 

Show  as Phylogram Tree
 

 

Show  Distances
 

 

View  DND File
 

 

( 

( 

S.cerevisiae:0.35217, 

C.elegans:0.21433) 

:0.01718, 

D.melanogaster:0.20407, 

H.sapiens:0.20120); 

 

Cladogram 

 

Show  as Phylogram Tree
 

Show  Distances
 

View  DND File
 



   

 
Right-click on the above tree to see display options. 
Problems printing? Read how to print a Phylogram or Cladogram.  

Your browser does not support inline frames or is currently configured not to display inline frames. Content can be 
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