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Class & myosins are dimeric actin-associated motor proteins
that deliver cellular cargoes to discrete cellular locations. Fission
yeast possess two class & myosins, Myo51 and Myo52. Although
Myo52 has been shown to have roles in vacuole distribution,
cytokinesis and cell growth, Myo51 has no as yet discernible
function in the vegetative life cycle. Here, we uncover distinct
functions for this motor protein during mating and meiosis. Not
only does Myo51 transiently localise to a foci at the site of cell
fusion upon conjugation, but overexpression of the Myo51
globular tail also leads to disruption of cell fusion. Upon
completion of meiotic prophase Myo51 localises to the outside
of the spindle pole bodies (SPBs), where it remains until
completion of meiosis II. Association of Myo51 with SPBs is not

dependent upon actin or the septation initiation network (SIN);
however, it is dependent on a stable microtubule cytoskeleton
and the presence of the Cdc2-CyclinB complex. Oe observe a
rapid and dynamic exchange of Myo51 at the SPB during
meiosis I but not meiosis II. Finally, we show that Myo51 has
an important role in regulating spore formation upon
completion of meiosis.
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4331Myosin V and fission yeast meiosis
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Results
Fission yeast class V myosins recruit to the site of cell fusion
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*%// +-13+"3 (, "+)$(3%"@&)1$7%2 4(-()41//+* *yo568'93 4EN *%//&
."2%$3(+"3 '4%$(-("%@+"2.*%2 '(/1$+&1)+(" 1"2 *%// ,.&+(" $%7%1/%2
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De0 _K -+".)%&G8 94%&% ,(*+ *(1/%&*%2 +")( 1 &+"3/% =$+34) '(+")
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1"2 +"2%'%"2%")/: (, X:(KD BA+38 D!G8 94% /(*1/+&1)+(" '1))%$" ,($
X:(KD 1"2 X:(KM 2.$+"3 -1)+"3 51& $%-+"+&*%") (, )41) &%%" ,($
)4% ,+&&+(" :%1&) ,($-+" A.&D BC%)%$&%" %) 1/80 DEEF*G0 1 '$()%+" )41)
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Fig. 1. X:(KD /(*1/+&%& )( )4% &+)% (, *%// ,.&+("8 B`G!X:(KD /(*1/+&%& )( )4% *%//
%<.1)($ (, -+)()+* *%//& 54%" )133%2 1) %+)4%$ +)& Y@)%$-+".& BVAC@X:(KD 1"2
H*T%2D@X:(KDG ($ R@)%$-+".& BX:(KD@VAC 1"2 X:(KD@R4%$$:G8 BeG!9+-%@
/1'&% +-13+"3 (, -%$3%2 0@&%$+%& $%7%1/& )41) X:(KD )$1"&+%")/: /(*1/+&%& )( )4%
&+)% (, *%// ,.&+(" (, -1)+"3 *%//&8 BR0dG!W+-./)1"%(.& 7+&.1/+&1)+(" (, X:(KD
B-13%")1G 1"2 -+*$().=./%& B3$%%"G +" /+7% *%//& )$%1)%2 5+)4 %+)4%$ dXW\ BRG
($ MK!"3c-/ Reg BdG &4(5 )41) +)& /(*1/+&1)+(" +& "() -+*$().=./% 2%'%"2%")8 !"
*(")$1&) )( dXW\ )$%1)-%") B]G0 X:(KD B-13%")1G 1"2 1*)+" B3$%%"G
/(*1/+&1)+(" +& 1=(/+&4%2 +" ,.&+"3 *yo568c/erry '938&ct6 *%//& )$%1)%2 5+)4
MN!"X f1)  ̀BAG8 BVG!X:(KD /(*1/+&%& )( )4% ,.&+"3 )+' +" )4% 1=&%"*% (, X:(KM8
X:(KM /(*1/+&%& )( )4% &+)% (, *("?.31)+(" +" *%//& %+)4%$ '(&&%&&+"3 BHG ($
/1*>+"3 B!G X:(KD BX:(KM0 3$%%"J '41&%@*(")$1&)0 3$%:G8 BhG!X:(KD ,1+/& )(
/(*1/+&% )( )4% )+' (, 9us6D *%//&0 54%$%1& '41&%@*(")$1&) +-13%& $%7%1/ )41) 1 /1*>
(, X:(KD BL0 *yo56D 9us6DG 2(%& "() 1//%7+1)% )4% )+' ,.&+(" '4%"():'% (, *%//&
/1*>+"3 )4+& ,($-+" Bf0 9us6DG8 W*1/% =1$b K!"-8
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)( /(*1/+&% )( )4% ,.&+(" &+)% +" 133/.)+"1)+"3 9us6! *%//& BA+38 DhG0
+"2+*1)+"3 )41) )4%: %1*4 $%<.+$% A.&D@1*)+71)%2 1*)+" ,+/1-%")& )(
/(*1/+&% )( )4% &+)% (, *("?.31)+("8 !")%$%&)+"3/: )4% %6)%"2%2
'$(?%*)+(" )+' '4%"():'% &%%" +" 9us6! *%//& BC%)%$&%" %) 1/80 DEEKG
BA+38 DLG 51& &)+// (=&%$7%2 +" 9us6! *yo56! *%//& BA+38 DfG8

Overexpression of the GTD of S. pombe myosin V disrupts cell
fusion
X:(&+" a '$()%+"& =+"2 )4%+$ *1$3(%& )4$(.34 )4%+$ 3/(=./1$ )1+/
2(-1+" BV9dG BT%*>@C%)%$&(" %) 1/80 DEEEG8 ^% )4%$%,($%
3%"%$1)%2 &)$1+"& +" 54+*4 VAC 51& ,.&%2 )( )4% Y@)%$-+".& (,
X:(KD@V9d 1"2 %61-+"%2 )4% %,,%*) +)& (7%$%6'$%&&+(" 412 .'("
*%// ,.&+("8 f(5@/%7%/ %6'$%&&+(" (, X:(KD@V9d 412 "(
2+&*%$"+=/% %,,%*) .'(" )4% /(*1/+&1)+(" (, )4% %"2(3%"(.& ,.//@
/%"3)4 '$()%+" +" 7%3%)1)+7% BA+38 M`G ($ *("?.31)+"3 *%//& BA+38
MeG8 \7%$%6'$%&&+(" (, )4% X:(KD@V9d 412 "( 2%)%*)1=/% %,,%*)
+" 7%3%)1)+7% *%//&0 =.) 412 1 2+&*$%)% /(*1/+&1)+(" 1& 1 &+"3/% =$+34)
2() 1&&(*+1)%2 5+)4 )4% $%3+(" (, )4% *%// -%-=$1"% */(&%&) )( )4%
".*/%.& BA+38 MRG8 ^4%" (7%$%6'$%&&%2 +" *("?.31)+"3 *%//&0 )4%
X:(KD@V9d ,($-%2 1 $1"2(-/: /(*1/+&%2 '/1<.%@/+>% &)$.*).$%0
54+*4 2+&'/1*%2 )4% ,.//@/%"3)4 '$()%+" ,$(- )4% &+)% (, *%// ,.&+("
BA+38 MdG0 1"2 '$%7%")%2 "($-1/ *%// ,.&+(" =%)5%%" )4% )5(
-1)+"3 *%//& BA+38 M]G8 `/)4(.34 )4+& 2+2 "() '$%7%") )4%&%
;:3()%& ,$(- ."2%$3(+"3 ".*/%1$ ,.&+(" 1"2 -%+(&+&0 )4% /1*> (,
*%// 51// %6'1"&+(" 1) )4% &+)% (, ,.&+(" (,)%" '$%7%")%2 )4%
-(7%-%") (, )4% /1$3% 2+'/(+2 ".*/%.& =%)5%%" )4% )5( *%//
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*(-'1$)-%")&8 94+& $%&./)%2 +" -%+()+* &%3$%31)+(" (,
*4$(-(&(-% 1"2 &'($% ,($-1)+("0 54+*4 (**.$$%2 +" ("/: ("% (,
)4% )5( -1)+"3 *%//&0 $1)4%$ )41" )4% 54(/% ;:3()% BA+38 MA@!G8 e:
*(")$1&)0 54%" X:(KD@V9d 51& (7%$%6'$%&&%2 +" *("?.31)+"3
*%//& (" '/1)%&0 )4%: ,1+/%2 )( ,.&% 1"2 +"&)%12 2%7%/('%2 %/("31)%2
&4-((+"3 )+'& BA+38 MhG )41) 5%$% &+-+/1$ )( )4% &)$.*).$%& (=&%$7%2
.'(" ,1+/%2 *("?.31)+(" +" 9us6! *%//& BC%)%$&%" %) 1/80 DEEKG8

Myo51 localises to the meiotic SPB
9( %61-+"% 54%)4%$ X:(KD 1&&(*+1)%2 5+)4 1*)+" &)$.*).$%& 2.$+"3
-%+()+* *4$(-(&(-% &%3$%31)+("0 X:(KD@VAC /(*1/+&1)+(" 51&
,(//(5%2 +" *("?.31)+"3 *%//& %6'$%&&+"3 1 /1=%//%2 WCe *(-'("%")
BW+2SG )( 1//(5 )4% -%+()+* &)13% )( =% 2%)%$-+"%2 BA+38 IG8 ̀ & "()%2
%1$/+%$0 X:(KD 51& &%%" /(*1/+&%2 )( )4% &4-(( )+' BA+38 I0 NbNNG0
=.) )4+& &+3"1/ $1'+2/: 2+&'%$&%2 .'(" *%// ,.&+("8 94% '$()%+" 412
"( 2+&*$%)% /(*1/+&1)+(" 2.$+"3 &.=&%<.%") ".*/%1$ ,.&+(" 1"2
4($&%)1+/ -(7%-%") BT(=+"(50 DEUUG B&.''/%-%")1$: -1)%$+1/ A+38
WD0 NbNK@SbIKG8 \"*% *%//& %")%$%2 -%+()+* '$('41&%0 4(5%7%$0
X:(KD $%*$.+)%2 )( )4% WCe0 54%$% +) $%-1+"%2 /(*1/+&%2 )4$(.34(.)
=()4 -%+()+* *:*/%& BA+38 I0 SbSK@KbKKG8 O'(" %")$: +")( -%+(&+& !!0
)4% +")%"&+): (, )4% X:(KD &+3"1/ 1) )4% WCe +"*$%1&%2 2$1-1)+*1//:
BA+38 I0 KbMK@KbIKG0 +"2+*1)+"3 )41) &+3"+,+*1")/: -($% '$()%+" 51&
$%*$.+)%2 )( )4% WCe8 94% &+3"1/ +")%"&+): (, X:(KD 1) )4% WCe
$%-1+"%2 4+34 )4$(.34(.) ".*/%1$ &%3$%31)+(" (, -%+(&+& !!0
54%$%.'(" +) $1'+2/: 2+&1''%1$%28 d.$+"3 1"1'41&% (, -%+(&+& !!0
)4% X:(KD &+3"1/ 51& 1/&( &%%" )( 1&&(*+1)% )( 1 2+&*$%)% &)$.*).$%

Fig. 2. X:(&+" a V9d& ,1+/ )( /(*1/+&% *($$%*)/: 1"2 +"4+=+)
*%// ,.&+("8 B`0eG!!" *(")$1&) )( )4% ,.//@/%"3)4 '$()%+"
B-13%")1G0 )4% X:(KD@V9d B3$%%"G ,1+/& )( /(*1/+&% +" %+)4%$
-+)()+* B`G ($ *("?.31)+"3 BeG *yo568c/erry
n*t=6'93*yo568>?@ *%//& 3$(5" +" )4% '$%&%"*% (,
)4+1-+"%8 BRG!^4%" (7%$%6'$%&&%2 +" 7%3%)1)+7% *%//& B"(
)4+1-+"%G0 X:(KD@V9d B-13%")1G +& $%*$.+)%2 )( 1 -%2+1/
2() "() 1&&(*+1)%2 5+)4 )4% ".*/%.& B=/.%G8 BdG!\7%$%6'$%&&%2
X:(KD@V9d B3$%%"G /(*1/+&%& )( 1 *:)('/1&-+* 2() 1"2
*1.&%& -+&/(*1/+&1)+(" (, ,.//@/%"3)4 X:(KD B-13%")1G +"
*("?.31)+"3 *%//&8 B]0AG!!" )4% 1=&%"*% (, 2+&*$%)% /(*1/+&1)+("
B.''%$ '1"%/&G0 *%//& (7%$%6'$%&&+"3 X:(KD@V9d ,1+/ )( ,.&%
"($-1//: B]G0 5+)4 &'($%& B1$$(5&G ,($-+"3 +" ("/: ("% (, )4%
)5( -1)+"3 *%//& BAG8 BVG!94% '$('($)+(" (,
%eu6::n*t=6*yo568>?@ *%//& 5+)4 "($-1/ 1"2 1="($-1/ 1&*+
54%" 1//(5%2 )( *("?.31)% +" )4% '$%&%"*% B3$%: =1$&G ($
1=&%"*% B=/1*> =1$&G (, S!"X )4+1-+"%8 BH0!G!W+2S@)(-1)(
/1=%//%2 WCe& B-13%")1G $%7%1/ )41) 1/)4(.34 ".*/%1$ ,.&+("
+& ."1,,%*)%2 +" ENi (, *%//& (7%$%6'$%&&+"3 )4% X:(KD@
V9d B3$%%"G0 ".*/%1$ 2+&)$+=.)+(" +& 2+&$.')%2 +" )4%
&.=&%<.%") -%+(&+&8 BhG!\7%$%6'$%&&+(" (, X:(KD@V9d *1"
=$+"3 1=(.) )4% 9us6! '4%"():'% +" *%//& (" '/1)%&8 W*1/%
=1$&b K!"-8
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4333Myosin V and fission yeast meiosis

=%4+"2 )4% ".*/%.& BA+38 I 1$$(54%12&G0 $%-+"+&*%") (, )4% 1*)+"
/(*1/+&1)+(" 1) )4+& )+-% BC%)%$&%" %) 1/80 DEEF=G8

9( *(",+$- )4% WCe 1&&(*+1)+(" (, X:(KD0 +)& /(*1/+&1)+(" 51&
%61-+"%2 +" 1 &)$1+" %6'$%&&+"3 H*T%2D@X:(KD 1"2 C*'D@VAC0
54+*4 +& 1" %&&%")+1/ WCe *(-'("%") BA/($: %) 1/80 MNNMG8 R("&+&)%")
5+)4 )4% R@)%$-+"1/@)133%2 '$()%+"0 H*T%2D@X:(KD /(*1/+&%2 )( )4%
-%+()+* WCe ,$(- )4% ("&%) (, *4$(-(&(-% &%3$%31)+(" (, -%+(&+&
! BA+38 S`G8 94% &+3"1/& *(")+".%2 )( *(1/%&*% )4$(.34(.) -%+(&+&
! BA+38 SeG0 .")+/ )4% %"2 (, )%/('41&% (, -%+(&+& !! BA+38 SRG0 54%"
)4% &+3"1/ ,$(- )4% )5( '$()%+"& 2+2 "() (7%$/1' '$%*+&%/:0 +"2+*1)+"3
)41) X:(KD +& /(*1)%2 (" )4% '%$+'4%$: (, )4% WCe8 R("&+&)%") 5+)4
)4+&0 1 31' 51& (,)%" (=&%$7%2 =%)5%%" )4% X:(KD &+3"1/ 1"2 )4%
3$(5+"3 -%+()+* &'+"2/% BA+38 SdG0 )4% &+;% (, 54+*4 51& *(-'1$1=/%
5+)4 )4% 2+&)1"*% =%)5%%" )4% X:(KD &+3"1/ 1"2 )41) (, )4%
>+"%)(*4($% *(-'("%")0 X1/M BA+38 S]G Bh+" %) 1/80 MNNMG0 1"2
+"2+*1)% )41) X:(KD +& /(*1)%2 )( )4% (.)%$ $%3+(" (, )4% WCe
)4$(.34(.) -%+()+* *4$(-(&(-% &%3$%31)+("8 94+& 2+&)$+=.)+(" 51&
*(",+$-%2 =: %61-+"+"3 )4% X:(KD &+3"1/ +" -($% )41" DNN *%//&
,$(- %1*4 &)13% (, )4% -%+()+* *%// *:*/%8 `& )4% 2+&)$+=.)+(" 51&
*("&+&)%") ,($ 1// )4% *%//& 5% (=&%$7%20 5% *("*/.2%2 )41) +) $%,/%*)%2
)4% "($-1/ *%//./1$ 2+&)$+=.)+(" ,($ X:(KD 2.$+"3 -%+(&+&8

Myo52 concentrates near the SPB and nuclei during meiosis
%̂ "%6) %61-+"%2 54%)4%$ )4% -1?($ -+)()+* *:*/% -:(&+" a '$()%+"

X:(KM0 *(/(*1/+&%2 5+)4 X:(KD )( )4% -%+()+* WCe8 d.$+"3 )4%
,+$&) -%+()+* 2+7+&+("0 )4% X:(KM &+3"1/ *("*%")$1)%2 )( 1 ".-=%$
(, 2+&*$%)% ,(*+ BA+38 SA0VG &(-% (, 54+*4 5%$% 12?1*%") )(0 =.)
"%7%$ *(/(*1/+&%2 5+)40 X:(KD 1) )4% WCe BA+38 Sh0LG8 d.$+"3 )4+&
'%$+(20 ()4%$ X:(KM ,(*+ 1''%1$%2 )( =% $1"2(-/: 2+&)$+=.)%2
)4$(.34(.) )4% *:)('/1&-8 O'(" *(-'/%)+(" (, -%+(&+& !0 X:(KM
/(*1/+&%2 1$(."2 )4% ".*/%1$ '%$+'4%$: BA+38 SHG0 +" 1 '1))%$" )41)
51& &+-+/1$ )( )41) &%%" ,($ 1*)+" 1) )4+& &)13% BC%)%$&%" %) 1/80 DEEF=G8

94+& X:(KM 2+&)$+=.)+(" $1'+2/: 2+&'%$&%2 1,)%$ *4$(-(&(-%
&%3$%31)+("0 1"2 X:(KM 51& &.=&%<.%")/: ("/: &%%" /(*1/+&%2 )(
*:)('/1&-+* ,(*+ BA+38 S!G8 94%$%,($%0 ."/+>% X:(KD0 2.$+"3 -%+(&+&
X:(KM 2+2 "() /(*1/+&% )( )4% WCe0 =.) 412 1 2+&)$+=.)+(" &+-+/1$
)( )41) (, 1*)+"8

Myo51 associates with the SPB independently of Myo52,
Spo15, actin and the SIN network

%̂ "%6) %61-+"%2 54%)4%$ X:(KD 51& 2%'%"2%") .'(" ()4%$
*%//./1$ *(-'("%")& ,($ +)& /(*1/+&1)+(" )( )4% -%+()+* WCe8 %̂ ,+$&)
%&)1=/+&4%2 )41) X:(KD $%*$.+)%2 )( )4% WCe +" )4% 1=&%"*% (, )4%
&%*("2 ,+&&+(" :%1&) */1&& a -:(&+" X:(KM BA+38 SfG8 W+-+/1$/:0
W'(DK0 54+*4 +& $%<.+$%2 ,($ -(2+,+*1)+(" (, )4% WCe 2.$+"3 &'($%
-%-=$1"% ,($-1)+(" B!>%-()( %) 1/80 MNNNG 51& ,(."2 )( =%
2+&'%"&1=/% ,($ $%*$.+)-%") 1"2 /(*1/+&1)+(" (, X:(KD )( )4% WCe
BA+38 SXG8 R($% *(-'("%")& (, )4% ,+&&+(" :%1&) &%')1)+(" +"+)+1)+("
"%)5($> BW!YG 1$% 1"*4($%2 )( )4% (.)%$ '/1<.% (, )4% WCe =: R2*DD
BL$1'' %) 1/80 MNNDG0 )( $%3./1)% &'($% ,($-1)+(" 2.$+"3 -%+(&+&
BL$1'' %) 1/80 MNN_G8 O&+"3 1 )%-'%$1).$%@&%"&+)+7% c,c66 -.)1")0
5% 1&&%&&%2 54%)4%$ X:(KD 51& 1"*4($%2 )( )4% WCe 7+1 R2*DD0
($ 54%)4%$ W!Y 1*)+7+): +& $%<.+$%2 ,($ +)& /(*1/+&1)+("8 ̂ 4%" c,c668
6B: *yo568'93 *%//& 5%$% *./).$%2 1) IIjR B"("@'%$-+&&+7%
)%-'%$1).$%G0 X:(KD 51& &%%" )( /(*1/+&% )( )4% "("@*("&)$+*)+"3
R`T 2.$+"3 -+)(&+&0 1"2 1/&( )( )4% WCe& )4$(.34(.) -%+(&+& BA+38
SYG0 +"2+*1)+"3 )41) X:(KD /(*1/+&1)+(" +& +"2%'%"2%") (, R2*DD
($ W!Y 1*)+7+):8

9( %6'/($% )4% 2%'%"2%"*% (, X:(KD .'(" 1*)+" ,($ +)&
/(*1/+&1)+(" 2.$+"3 -%+(&+&0 5% *$%1)%2 1 &)$1+" *(")1+"+"3 )4%
*yo568*C/erry 1//%/% )(3%)4%$ 5+)4 1 '938&ct6 1//%/% ."2%$ 
)4% *(")$(/ (, )4% n*tD6 '$(-()%$0 54+*4 412 =%%" +")%3$1)%2 +")(
)4% %eu67 /(*.&8 -R4%$$:@/1=%//%2 X:(KD /(*1/+&%2 )( )4% WCe& +"
)4% '$%&%"*% (, dXW\ BA+38 S\G8 H(5%7%$0 1/)4(.34 ,/.($%&*%"*%

,$(- VAC@1*)+" ,(*+ 51& $1'+2/: $%'/1*%2 5+)4 1 "("@2+&*$%)%
*:)('/1&-+* =1*>3$(."2 &+3"1/ .'(" 122+)+(" (, )4% 1*)+"@
2%'(/:-%$+&+"3 2$.3 /1)$."*./+" ̀  BA+38 SCG0 X:(KD $%-1+"%2
/(*1/+&%2 1) )4% WCe0 &.33%&)+"3 )41) )4+& /(*1/+&1)+(" 51&
+"2%'%"2%") (, +)& 1&&(*+1)+(" 5+)4 1*)+" 1"2 )4%$%,($% -()($
1*)+7+):8

Myo51 turns over on the SPB during meiosis I
H17+"3 %&)1=/+&4%2 )41) X:(KD 2(%& "() $%<.+$% 1*)+" )(
/(*1/+&% )( )4% WCe0 5% "%6) %61-+"%2 54%)4%$ )4+& /(*1/+&1)+("
51& 2:"1-+*8 O&+"3 ,/.($%&*%"*% $%*(7%$: 1,)%$
'4()(=/%1*4+"3 BAT`CG0 5% %61-+"%2 X:(KD@VAC ).$"(7%$
1) )4% WCe (, *%//& +" -%+(&+& ! BA+38 K`G ($ -%+(&+& !! BA+38
KR0]G8 d.$+"3 -%+(&+& !0 )4%$% 51& 1 $1'+2 $%*(7%$: (, )4%
VAC@X:(KD &+3"1/ 1) )4% WCe 1,)%$ '4()(=/%1*4+"30 1"2 ,.//
$%*(7%$: )((> /%&& )41" K -+".)%& BA+38 K`0eG8 94%&% *%//&
5%$% )4%" 1=/% )( *(-'/%)% -%+(&+& 1"2 &'($% ,($-1)+("
"($-1//: B"() &4(5"G0 +"2+*1)+"3 )41) )4% /1&%$ 412 "(
2%)%*)1=/% 1,,%*) .'(" )4% +")%3$+): (, )4% WCe8 94% $%*(7%$%2

Fig. 3. X:(KD /(*1/+&%& )( )4% WCe 2.$+"3 -%+()+* ".*/%1$ &%3$%31)+("8
X16+-.- '$(?%*)+("& (, MD &/+*% 0@&)1*>& &%/%*)%2 ,$(- 1 )+-% *(.$&% (,
-1)+"3 *yo568'93 si,=8to*&to *%//& BA.// )+-% *(.$&% +& &4(5" +"
&.''/%-%")1$: -1)%$+1/ A+38 WDG $%7%1/ )41) X:(KD B3$%%"G "() ("/:
/(*1/+&%& )( *("?.31)+"3 )+'& =.) 1/&( *(@/(*1/+&%& 5+)4 )4% WCe
*(-'("%") W+2S B-13%")1G 2.$+"3 -%+()+* *4$(-(&(-% &%3$%31)+("
BSbIK@_bNNG8 `) )4% %"2 (, -%+(&+& !!0 X:(KD )$1"&+%")/: /(*1/+&%& )( 1
2+&'%$&%2 &)$.*).$% =%4+"2 %1*4 WCe B1$$(54%12& +" KbKN@_bNNG8 9+-% +&
&4(5" +" 4(.$&b-+".)%&8 
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Fig. 4. X:(KD /(*1/+&%& )( )4% (.)&+2% (, -%+()+* WCe&8 B`@RG!X:(KD B-13%")1G *(/(*1/+&%& 5+)4 )4% %&&%")+1/ WCe *(-'("%") C*'D B3$%%"G ,$(- )4% ("&%) (,
-%+()+* ".*/%1$ &%3$%31)+(" B`G0 )4$(.34(.) -%+(&+& ! BeG0 .")+/ )4% %"2 (, -%+(&+& !! BRG +" EcRe,68*yo56 3c368'93 *%//&8 BdG!  ̀31' +& &%%" =%)5%%" X:(KD
B-13%")1G 1"2 )4% %"2 (, %/("31)+"3 VAC@`)=M /1=%//%2 -%+()+* &'+"2/%& B3$%%"G B/(5%$ +-13%& )1>%" S -+".)%& 1,)%$ .''%$ +-13%&G &.33%&)+"3 X:(KD /(*1/+&%& )(
)4% (.)%$ &+2% (, )4% WCe8 WCe $%3+("& 1$% -13"+,+%2 +" *(-'(&+)% +-13%&8 B]G!X:(KD B-13%")1G ,1+/%2 )( *(/(*1/+&% 5+)4 )4% >+"%)(*4($% *(-'("%")0 X1/M B3$%%"G
+" EcRe,68*yo56 *&%:8'93 *%//&8 BA@LG!X:(KD B3$%%"G 1"2 X:(KM B-13%")1G /(*1/+&1)+(" +" *yo568'93 *yo5:t,?o*&to *%//& 2.$+"3 -%+(&+&8 X:(KM &+3"1/
*("*%")$1)%& 12?1*%") )( X:(KD@/1=%//%2 WCe& 2.$+"3 -%+(&+& ! BA0VG0 1$(."2 )4% ".*/%.& 1) )4% ("&%) (, -%+(&+& !! BHG0 1"2 &.=&%<.%")/: )( '."*)1)% ,(*+ )41) 1$%
$1"2(-/: 2+&)$+=.)%2 B!G8 Bh0LG!X13"+,+%2 WCe $%3+("& 4+34/+34)%2 +" A 1"2 V0 $%&'%*)+7%/:8 BfG!X:(KD /(*1/+&%& )( )4% WCe (, -%+()+* *yo5:D *%//&8 BXG!VAC
B.''%$ '1"%/G 1"2 -%$3%2 VAC '41&%@*(")$1&) +-13% B/(5%$ '1"%/G $%7%1/ )41) X:(KD /(*1/+&%& )( )4% WCe (, '938*yo6 s3o65D *%//& 2.$+"3 -%+(&+&8 BYG!X:(KD
/(*1/+&1)+(" )( )4% R`T B1$$(5G ($ -%+()+* WCe B1$$(54%12&G +& "($-1/ +" c,c6686B: *%//& 3$(5" 1) )4% "("@'%$-+&&+7% )%-'%$1).$%8 B\G!dXW\ 41& "( %,,%*) ("
X:(KD B-13%")1G ($ 1*)+" B3$%%"G /(*1/+&1)+(" 2.$+"3 -%+(&+&8 BCG!9$%1)-%") 5+)4 DN!"X /1)$."*./+"  ̀=$+"3& 1=(.) $1'+2 2%'(/:-%$+&1)+(" (, 1*)+"0 =.) 41& "(
%,,%*) (" X:(KD /(*1/+&1)+(" )( )4% WCe B1$$(54%12&G8 W*1/% =1$b K!"-8
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VAC@X:(KD &+3"1/ 51& *(-'1$1=/% 5+)4 )41) &%%" (" )4% &%*("2
."=/%1*4%2 WCe 1) )4% ()4%$ %"2 (, )4% *%//0 +"2+*1)+"3 )41) WCe@
1&&(*+1)%2 X:(KD +& 7%$: 2:"1-+* 2.$+"3 -%+(&+& !8 e: *(")$1&)0
54%" )4% VAC@X:(KD &+3"1/ 51& =/%1*4%2 ,$(- 1 &+"3/% WCe (,
1 *%// +" -%+(&+& !! BA+38 KR0]G0 )4% VAC &+3"1/ "%7%$ $%*(7%$%2 )(
"($-1/ /%7%/& BA+38 KdG0 %7%" 1,)%$ %6)%"2%2 )+-%@/1'&% 1"1/:&+&
BA+38 KAG0 =: 54+*4 )+-% )4% VAC &+3"1/ 1) )4% ."1,,%*)%2 WCe& 412
&)1$)%2 )( 2+&1''%1$8 94%&% 21)1 +"2+*1)% )41) X:(KD 41& 2+&)+"*)
-%+()+*@*:*/%@2%'%"2%") 2:"1-+* '$('%$)+%& 1) )4% WCe8

MPF is required for Myo51 meiosis II SPB recruitment
9( %6'/($% )4% '$%*+&% )+-+"3 (, )4% +"*$%1&% +" X:(KD &+3"1/ 1)
)4% WCe 1"2 1//(5 .& )( *($$%/1)% *41"3%& +" +)& ).$"(7%$0 5%
%61-+"%2 X:(KD /(*1/+&1)+(" +" 1 &)$1+" /1*>+"3 X%&D0 54+*4 +& 1
$%3./1)($ (, -%+(&+& !! ("&%)8 R%//& /1*>+"3 X%&D 1$$%&) 1) )4% %"2
(, -%+(&+& ! =%*1.&% (, )4% '$%-1).$% 2%3$121)+(" (, )4% '((/ (,
*:*/+" e $%<.+$%2 ,($ ("&%) (, -%+(&+& !! B!;151 %) 1/80 MNNKJ W4+-(21
%) 1/80 DEFKG8 `& '$%2+*)%20 *es67 *%//& ."2%$5%") "($-1/ -%+()+*
WCe &%3$%31)+("0 5+)4 )4% %6'%*)%2 +"*$%1&% +" X:(KD &+3"1/ 2.$+"3
-%+(&+& !! BA+38 _`G8 e: *(")$1&)0 1 $1'+2 $%2.*)+(" +" X:(KD WCe
&+3"1/ 51& (=&%$7%2 +" *es6! *%//& .'(" )4%+$ 1$$%&) 1) )4% %"2 (,
-%+(&+& ! BA+38 _eG0 1"2 )4% -()($ 51& &%%" )( 1&&(*+1)% 5+)4 )4%
".*/%1$ -%-=$1"%&8 94+& /(*1/+&1)+(" '1))%$" 51& (=&%$7%2 +" 1//
*yo567 *%//& %61-+"%2 )41) 5%$% '1&&+"3 ,$(- '$('41&% )( )4% ("&%)
(, 1"1'41&% (, -%+(&+& !! BA+38 _RG8 94%&% 21)1 &.33%&) )41) )4%
+"*$%1&% +" )4% X:(KD WCe &+3"1/ *($$%/1)%& 5+)4 )4% ("&%) (,
-%+(&+& !!8

9( *(",+$- )4+&0 5% 3%"%$1)%2 1 *es6! &)$1+" +" 54+*4 +) 51&
'(&&+=/% )( $%3./1)% )4% +"2.*)+(" (, "("@2%3$121=/% *:*/+" e
BR2*DI@2%&MG .&+"3 1" %&)$12+(/@$%3./1)1=/% 4($-("%@=+"2+"3
2(-1+" BHedG Be(% %) 1/80 MNNFG0 1"2 )4%$%=: +"*$%1&% R2*DI /%7%/&

1) )4% *es6!@+"2.*%2 1$$%&) '(+")8 !" )4% 1=&%"*% (, %&)$12+(/0 )4%
Hed@)133%2 "("@2%3$121=/% R2*DI '$()%+" +& )1$3%)%2 )( )4%
H&'EN *(-'/%60 $%"2%$+"3 +) +"1*)+7%8 H(5%7%$0 )4% 122+)+(" (,
%&)$12+(/ =$+"3& 1=(.) 1" 1/-(&) +"&)1")1"%(.& $%/%1&% (, )4% Hed@
R2*DI@2%&M ,.&+(" '$()%+" Be(% %) 1/80 MNNFG8 `/)4(.34 5% 5%$%
."1=/% )( 2%)%*) X:(KD 1) )4% WCe (, *yo568'93 *es6! 'T]CFM
c,c6B,es:8EG@0 *(")$(/ *%//& )$%1)%2 5+)4 %)41"(/ BA+38 _d0
1$$(54%12&G0 .'(" 122+)+(" (, %&)$12+(/0 X:(KD 51& &%%" )( /(*1/+&%
)( )4% WCe BA+38 _d =())(- '1"%/&G8 94+& ,+"2+"3 +& *("&+&)%") 5+)4
)4% +"*$%1&% +" X:(KD &+3"1/ 1) )4% WCe 1"2 )4% *($$%&'("2+"3
$%2.*)+(" (=&%$7%2 +" +)& ).$"(7%$ 1,)%$ )4% ("&%) (, -%+(&+& !!0
+"2+*1)+"3 )41) X:(KD -%+(&+& !! WCe $%*$.+)-%") $%<.+$%& )4%
'$%&%"*% (, 1*)+7% XCA8

Modulating Myo51 protein levels disrupts meiotic chromosome
segregation and spore formation
`& X:(KD 41& 1 2+&)+"*) /(*1/+&1)+(" '1))%$" 1) )4% WCe 2.$+"3
-%+(&+&0 5% %61-+"%2 54%)4%$ X:(KD 412 1 $(/% 2.$+"3 )4% /1))%$
&)13%& (, -%+(&+& 1"2 &.=&%<.%") &'($% ,($-1)+("8 A+$&)0 5%
%61-+"%2 )4% ".*/%1$ &%3$%31)+(" 5+)4+" &'($%& ,$(- 1 4(-(;:3(.&
*yo56! *%// *$(&&8 `/)4(.34 %1*4 &'($% 5+)4+" 1&*+ ,$(- 1
4(-(;:3(.& *$(&& =%)5%%" *yo567 *%//& *(")1+"%2 ".*/%1$ -1)%$+1/
BA+38 U`G0 1 &+3"+,+*1") '$('($)+(" BkDNiG (, 1&*+ ,$(- 1 &+-+/1$
*$(&& =%)5%%" 4(-(;:3(.& *yo56! *%//& *(")1+"%2 1 &'($% /1*>+"3
dY  ̀BA+38 UeJ 91=/% DG0 +"2+*1)+7% (, 1 2%,%*) 2.$+"3 -%+(&+& !!8
94+& ,+"2+"3 51& *(",+$-%2 .&+"3 1" 1//%/% %6'$%&&+"3 1 VAC ,.&+("
(, )4% ".*/%1$ -%-=$1"% *(-'("%")0 d/*M BX+>+ %) 1/80 MNNMG 1"2
+//.&)$1)%2 )41) ".*/%+ (,)%" ,1+/%2 )( &%3$%31)% *($$%*)/: +" )4%
1=&%"*% (, X:(KD BA+38 URG8 !")$(2.*+"3 )4% si,=8t,?o*&to 1//%/%
+")( )4+& &)$1+" $%7%1/%2 )41) -%+()+* *yo56! *%//& 412 1" +"*$%1&%2
".-=%$ (, WCe& BA+38 Ud0]G0 54+*4 5%$% (,)%" &%%" )( 1&&(*+1)%

5+)4 ,$13-%")& (, ".*/%1$ -%-=$1"% BA+38 U]0
1$$(54%12&G8 !" 122+)+("0 1 '$('($)+(" (, )4%
$%&./)1") 1&*+ 1/&( *(")1+"%2 1" +"*$%1&%2 ".-=%$
(, &'($%&0 -1": (, 54+*4 *(")1+"%2 "( ($ $%2.*%2
<.1")+)+%& (, ".*/%1$ -1)%$+1/0 54+*4 51& $%,/%*)%2
+" 1 $%2.*)+(" +" &'($% 7+1=+/+): B91=/% DG8 94%&%
21)1 +"2+*1)% )41) X:(KD 41& 1 $(/% +" -1+")1+"+"3
WCe +")%3$+): 2.$+"3 -%+(&+&8

94+& WCe +")%3$+): 1"2 &'($% ,($-1)+("
'4%"():'%& 5%$% -($% '$(-+"%") +" 1&*+ '$(2.*%2
,$(- -1)+"3 *%//& (7%$%6'$%&&+"3 X:(KD BA+38
UA0VJ 91=/% DG8 \7%$%6'$%&&+(" (, X:(KD (,)%"
$%&./)%2 +" )4% 3%"%$1)+(" (, 1&*+ *(")1+"+"3 1"
1="($-1/ ".-=%$ (, &'($%& BA+38 UA0VG0 54+*4
&(-%)+-%& $%1*4%2 I_8 H(5%7%$ WCe 1"2 ".*/%1$
-%-=$1"% /(*1/+&1)+(" $%7%1/%2 )41) %1*4 &'($% 2+2
"() 1/51:& *(")1+" dY`0 =.) +"&)%12 *(")1+"%2 1"
1=%$$1") 1**.-./1)+(" (, WCe -1)%$+1/ BA+38 UAG0
54+*4 51& $%,/%*)%2 +" )4% 2$1-1)+* $%2.*)+(" +"

Fig. 5. 94% 1-(.") (, X:(KD 1) )4% -%+()+* WCe +&
2:"1-+*8 B`@AG!9+-%@/1'&% +-13%& 1"2 3$1'4& (, &+3"1/
*41"3% (, X:(KD@VAC AT`C %6'%$+-%")&8 X:(KD (" )4%
WCe (, *%//& +" -%+(&+& ! B`G 1"2 -%+(&+& !! BR0]G 51&
&.=?%*)%2 )( '4()(=/%1*4+"3 B1$$(5&G0 1"2 +)& $%*(7%$: 51&
,(//(5%2 .&+"3 Id )+-%@/1'&% +-13+"3 B/%,) '1"%/&G8
V$1'4& B$+34)G &4(5 *41"3% +" $%/1)+7% +")%"&+): (, X:(KD
&+3"1/ 1) )4% '4()(=/%1*4%2 B3$%: ,+//%2 *+$*/%&G 1"2 1"
."=/%1*4%2 WCe B%-'): *+$*/%&G )4$(.34(.) )4%
%6'%$+-%")8 9+-% +& $%*($2%2 1& %+)4%$ &%*("2& B`@dG ($
-+".)%& B]0AG8
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)4% 7+1=+/+): (, )4%&% *%//& B91=/% DG8 94%&% 21)1 &.33%&) )41) X:(KD
41& 1 $(/% +" -1+")1+"+"3 WCe +")%3$+): 2.$+"3 -%+(&+& 1"2 )4%$%=:
*(($2+"1)+"3 &'($% ,($-1)+(" 5+)4 *4$(-(&(-% &%3$%31)+(" 2.$+"3
-%+(&+& !!8

Discussion
Myosin V function during conjugation
!" )4+& &).2:0 5% +"7%&)+31)%2 )4% ,."*)+(" (, )4% ,+&&+(" :%1&) -:(&+"
a0 X:(KD0 1"2 ,(."2 )41) +) 41& &.=)/% $(/%& 2.$+"3 *("?.31)+(" 1"2
+" )4% $%3./1)+(" (, &'($% ,($-1)+("8 ̂ % 2+&*(7%$%2 )41) =()4 X:(KD
1"2 X:(KM *(/(*1/+&% 5+)4 1*)+" )( )4% &+)% (, *%// ,.&+(" BA+38 FG8
94% 1*)+" *:)(&>%/%)(" 41& 1" %&&%")+1/ $(/% 2.$+"3 *("?.31)+("0 1&
+//.&)$1)%2 =: )4% ,1*) )41) *%//& /1*>+"3 )4% -1)+"3@*:*/%@&'%*+,+*
,($-+" A.&D0 1$% &)%$+/% BC%)%$&%" %) 1/80 DEEKG8 !" *(")$1&) )( 5+/2@
):'% *%//&0 )4% *%// 51// 1) )4% &+)% (, *("?.31)+(" (, 133/.)+"1)+"3
9us6! *%//& $%-1+"& +")1*)0 '$%7%")+"3 )4% ,($-1)+(" (, 1 &+"3/%
;:3()%8 !) +& 1''%1/+"3 )( *("*/.2% )41) )4+& 9us6! '4%"():'% +&
=$(.34) 1=(.) =: )4% 1=&%"*% (, A.&D@&%%2%2 1*)+" ,+/1-%")&0 54+*4
'$%7%")& X:(KD 1"2 X:(KM ,$(- 2%/+7%$+"3 *1$3(%& $%<.+$%2 ,($
*%// ,.&+(" )( )4% &+)% (, *("?.31)+("8 H(5%7%$0 1& *%//& /1*>+"3 =()4
-:(&+" a '$()%+"& B*yo56! *yo5:!G 1$% "() &)%$+/% B"() &4(5"G0
+) 5(./2 &.33%&) )4%&% )5( -()($& 1$% "() )4% ("/: '$()%+"& $%<.+$%2
,($ $%*$.+)+"3 *%//@51//@2%3$12+"3 %";:-%& )( )4% *%// )+'8 94% ,1*)
)41) (7%$%6'$%&&+(" (, )4% X:(KD V9d 1,,%*)& '$('%$ *%// ,.&+("
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&.33%&)& )41) +)& *1$3(%& 1$% =%+"3 &%<.%&)%$%2 =: )4+& *1$3(@=+"2+"3
)1+/ 2(-1+"0 1"2 '$%7%")+"3 )4%+$ $%*$.+)-%") )( )4% &+)% (,
*("?.31)+("0 =: 1" 1/)%$"1)+7% -%*41"+&- )41) +& +"2%'%"2%") (,
-:(&+" a ($ A.&D BR1$)13%"1@f+$(/1 %) 1/80 MNN_G8

94% +2%")+): (, '()%")+1/ *1$3(%& $%-1+"& .">"(5"0 4(5%7%$0 +)
+& +")$+3.+"3 )( &'%*./1)% (" )4%+$ +2%")+):8 ̀ & -c/i0os&cc/&ro*yces
3o*4e *%//& 2( "() *(")1+" 1": (=7+(.& 4(-(/(3.%& (, >"(5"
%6(3/.*1"1&%& ($ '$(2.*% 1": 2%)%*)1=/% %6(3/.*1"1&% 1*)+7+):
BX(/%$( %) 1/80 DEEEG0 *1"2+21)%& ,($ *("?.31)+("@&'%*+,+* -:(&+"
a *1$3(%& +"*/.2% )4% %"2(3/.*1"1&%& ]"3D B1" %"2(@#@D0I@
3/.*1"1&%G0 `3"D 1"2 `3"M B%"2(@$@D0I@3/.*1"1&%&G0 54+*4 1$%
$%<.+$%2 ,($ )4% 4:2$(/:&+& (, *%// 51// &.31$& 5+)4+" )4% '$+-1$:
&%').- 2.$+"3 *:)(>+"%&+& Bd%>>%$ %) 1/80 MNNSJ X1$)+"@R.12$12(
%) 1/80 MNNIG8 `/)4(.34 1 $(/% ,($ `3"M 41& =%%" ."*(7%$%2 2.$+"3
)4% /1)%$ &)13%& (, -%+(&+& Bd%>>%$ %) 1/80 MNNUG0 )4% ,1*) )41)
*(-=+"1)+("& (, &'n60 en'6 1"2 &'n: -.)1")& 1$% "() &)%$+/%
&.33%&)& )41) )4%: 1$% "() $%<.+$%2 ,($ *%// ,.&+(" )( (**.$8 !) 41&
=%%" &4(5" )41) )4% ,+&&+(" :%1&) %6(*:&) *(-'/%6 +& +"7(/7%2 +"
)1$3%)+"3 %";:-%&0 +"*/.2+"3 %"2(3/.*1"1&%& $%<.+$%2 ,($ &%').-
*/%1713% BX1$)+"@R.12$12( %) 1/80 MNNKJ 1̂"3 %) 1/80 MNNMG8 !) +&
)4%$%,($% '(&&+=/% )41)0 1& +" =.22+"3 :%1&)0 1 -:(&+" a '$()%+"
)1$3%)& &%*$%)($: 7%&+*/%& )( &'%*+,+* *%//./1$ /(*1)+("& BC$.:"% %)
1/80 DEEFG0 54%$% )4%: 1*)+71)% %6(*:&)@2%'%"2%") %";:-%& 2.$+"3
*%// ,.&+("8 A.$)4%$ +"7%&)+31)+("& 5+// 4('%,.//: ."*(7%$ )4%

Fig. R. X:(KD 1&&(*+1)+(" 5+)4 )4% WCe $%<.+$%& XCA8 B`0eG!9+-%@/1'&% H@&%$+%& -16+-.- '$(?%*)+("& (, *yo568'93 *es67 B`G &n, *yo568'93 *es6! BeG *%//&
2.$+"3 -%+(&+&8 !-13%& 5%$% *1').$%2 %+)4%$ %7%$: K B`G ($ M BeG -+".)%&8 `/)4(.34 X:(KD $%-1+"& /(*1/+&%2 )( )4% WCe )4$(.34(.) -%+(&+& !! +" *es67 *%//& B`G0
X:(KD &+3"1/ $1'+2/: 2+&1''%1$& ,$(- )4% WCe (, *es6! *%//& 1$$%&)%2 1) )4% %"2 (, -%+(&+& ! 1"2 1&&(*+1)%& 5+)4 )4% ".*/%1$ -%-=$1"% BeG8 BRG!X:(KD@VAC
B.''%$ '1"%/G0 X:(KD@VAC B-+22/% '1"%/G 1"2 H*T%2D@X:(KD B/(5%$ '1"%/G /(*1/+&% )( )4% WCe& 1"2 ".*/%1$ -%-=$1"% (, *es67 *%//& =%,($% 1"1'41&% !!8
BdG!*yo568'93 si,=8t,?o*&to *es6! 3RIJD:c,c6B,es:8EG@ *%//& 5%$% )$%1)%2 5+)4 %+)4%$ %)41"(/ B.''%$ '1"%/&G ($ %&)$12+(/ B/(5%$ '1"%/&G8 `/)4(.34 %)41"(/
41& "( %,,%*) .'(" )4% *%//./1$ 2+&)$+=.)+(" (, X:(KD B3$%%"0 1$$(54%12&G0 %&)$12+(/@+"2.*%2 R2*DI %6'$%&&+(" *1.&%2 X:(KD )( $%).$" )( )4% WCe 1"2 *(/(*1/+&%
5+)4 )4% WCe *(-'("%") W+2S B-13%")1G8Jo
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4337Myosin V and fission yeast meiosis

-(/%*./%B&G )41) X:(KD 1"2 X:(KM 2%/+7%$ )( )4% ,.&+(" &+)%0 )(
1//(5 "($-1/ *("?.31)+(" )( (**.$8

Myosin V at microtubule-organising centres
W+-+/1$/: )( */1&& !! 1"2 [ -:(&+"&0 -:(&+" a& 417% =%%" $%'($)%2
)( /(*1/+&% )( )4% -+*$().=./%@($31"+&+"3 *%")$%& +" 1 ".-=%$ (,
7%$)%=$1)% *%// ):'%& B]&'$%1,+*( %) 1/80 DEEFJ 9&1>$1>/+2%& %) 1/80
DEEEG0 =.) 1/)4(.34 -:(&+" !! 1"2 [ 1$% >"(5" )( =% +"7(/7%2 +"
)4% '(&+)+("+"3 1"2 1&&%-=/: (, )4% -%+()+* &'+"2/% BW*4.4 1"2
]//%"=%$30 MNNFJ %̂=%$ %) 1/80 MNNSG0 )4% ,."*)+(" (, -:(&+" a1 1)
)4% X9\R +& .">"(5"8 W+-+/1$/: )( X:(KD0 1,)%$ $%*$.+)-%") )(
)4% X9\R )4% /(*1/+&1)+(" (, -:(&+" a1 +& 1*)+" +"2%'%"2%")
B9&1>$1>/+2%& %) 1/80 DEEEG0 &.33%&)+"3 )41) ("*% $%*$.+)%20 )4%+$
/(*1/+&1)+(" )( )4% X9\R (**.$& +"2%'%"2%")/: (, +)& -()($ 1*)+7+):8
C$%/+-+"1$: AT`C 21)1 &.33%&) )41) X:(KD -()($ 1*)+7+): +&
$%<.+$%2 )( $%*$.+) X:(KD )( )4% WCe B"() &4(5"G8 94+& +& *("&+&)%")
5+)4 (.$ (=&%$71)+(" )41) )4% X:(KD )1+/ 1/("% +& +"&.,,+*+%") ,($
WCe 1&&(*+1)+("0 1"2 +" *(")$1&) )( -.$+"% -:(&+" a10 %6'$%&&+("
(, X:(KD@V9d 1/("% +& +"&.,,+*+%") )( 2+&'/1*% )4% %"2(3%"(.&
,.//@/%"3)4 '$()%+" ,$(- )4% X9\R +" ,+&&+(" :%1&) B"() &4(5"G8
94%&% 21)1 +"2+*1)% )41) X:(KD -()($ 1*)+7+): +& $%<.+$%2 ,($ +)&
$%*$.+)-%") )( )4% WCe0 54%$% )4% )1+/ )4%" 1&&(*+1)%& 5+)4 1
*(-'("%") (, )4% -%+()+* WCe8

Myosin V and fungal meiosis
`/)4(.34 */1&& a -:(&+"& 417% "() =%%" &%%" )( /(*1/+&% )( -%+()+*
WCe& +" ()4%$ ,."3+0 )4%&% -()($& 417% =%%" +-'/+*1)%2 +"
)$1"&'($)+"3 '$%&'($% -%-=$1"% '$%*.$&($& )( )4% &+)% (, &'($%
,($-1)+(" 1"2 *("?.31)+(" ).=% ,($-1)+(" +" =.22+"3 :%1&) 1"2 )4%
'/1") '1)4(3%"0 Usti%&'o *&y,is B916+& %) 1/80 MNN_J %̂=%$ %) 1/80
MNNIG0 &.33%&)+"3 1 *("&%$7%2 -%+()+* ,."*)+(" ,($ )4+& */1&& (,
-()($ '$()%+"& +" ,."3+8 94% ,+&&+(" :%1&) WCe ."2%$3(%& &)$.*).$1/
*41"3%& 2.$+"3 -%+(&+& BH+$1)1 1"2 W4+-(210 DEESJ 91"1>1 1"2
H+$1)10 DEFMG 54%" +) 2%7%/('& +")( 1 &+)% ,($ ,($%&'($% -%-=$1"%
($31"+&1)+("8 %̂ 2+&*(7%$%2 )41) X:(KD $%-1+"& 1&&(*+1)%2 5+)4
)4% ".*/%1$ -%-=$1"% .")+/ ("&%) (, -%+(&+& !!0 54%" -(&) (, )4%&%
&)$.*).$1/ *41"3%& (**.$ )( )4% (.)%$ '/1<.% (, )4% WCe BW4+-(210
MNNSG8 94+& &.33%&)& )4% %6+&)%"*% (, 1 *(")$(/ -%*41"+&- )(
$%3./1)% X:(KD $%*$.+)-%") )( )4% WCe 1"2 )4% )+-+"3 (, ,($% &'($%
-%-=$1"% 1&&%-=/:8 94+& +& "() ("/: *("&+&)%") 5+)4 )4% $%2.*)+("
+" 7+1=+/+): (, &'($%& '$(2.*%2 ,$(- 1 *$(&& =%)5%%" *%//& /1*>+"3
X:(KD0 =.) +& 1/&( &.''($)%2 =: (.$ ."'.=/+&4%2 ,+"2+"3 )41) X:(KD
+")%$1*)& 5+)4 )4% *4%*>'(+") '$()%+" T12MS8 94% ,."*)+(" (, )4+&
'$()%+" +& %&&%")+1/ 2.$+"3 1 2+'/(+2 /+,%*:*/% B91"1>1 %) 1/80 MNNNG0
=%*1.&% +) 1*)& 1& 1 $%3./1)($ (, e:$M0 1 *(-'("%") (, )4% &+3"1//+"3
'1)451: )41) +& %&&%")+1/ ,($ =()4 *("?.31)+(" 1"2 -%+(&+& BL?1%$./,,
%) 1/80 MNNKJ \;(% %) 1/80 MNNMJ 1̂"3 %) 1/80 DEEDG8 H(5%7%$0 )4%
-(&) 2$1-1)+* 1"2 *(-'%//+"3 %7+2%"*% )( &.''($) )4% %6+&)%"*% (,
1 X:(KD@2%'%"2%") -%*41"+&- )( -1+")1+" WCe +")%3$+): 2.$+"3
-%+(&+& !! 1) )4% ("&%) (, ,($% &'($% -%-=$1"% 1&&%-=/: *(-%&
,$(- )4% ,+"2+"3 )41) (7%$%6'$%&&+(" (, )4% ,.//@/%"3)4 X:(KD

Fig. S. X:(KD +& $%<.+$%2 ,($ "($-1/ -%+()+* *4$(-(&(-% &%3$%31)+(" 1"2
&'($% ,($-1)+("8 B`0eG!C41&%@*(")$1&) +-13%& B/%,) '1"%/&G 1"2 d`C! &)1+"+"3
B$+34) '1"%/&G (, 1&*+ '$(2.*%2 ,$(- *$(&&%& =%)5%%" *yo567 B`G ($ *yo56!
*%//& BeG8 BRG!VAC &+3"1/ B/%,) '1"%/G -%$3%2 5+)4 '41&%@*(")$1&) +-13% B$+34)
'1"%/G ,$(- ,%c:8'93 *yo56! *%//& +//.&)$1)% ".*/%1$ -+&@&%3$%31)+(" 2%,%*)& +"
)4%&% *%//&8 Bd0]G!W+2S@)(-1)( B-13%")1G 1"2 d/*M B3$%%"G &+3"1/& $%7%1/ WCe
2%,%*)& +" *yo56! *%//&0 54+*4 (,)%" /%12 )( 2+&$.')+(" (, ".*/%1$ -%-=$1"%
+")%3$+): B1$$(54%12&G8 BA0VG!\7%$%6'$%&&+(" (, ,.//@/%"3)4 X:(KD /%12& )( )4%
,($-1)+(" (, 1&*+ *(")1+"+"3 1" +"1''$('$+1)% ".-=%$ (, &'($%&8 BAG!94%&%
&'($%& (,)%" *(")1+"%2 1=%$$1") WCe -1)%$+1/ BW+2S0 -13%")1G0 $1)4%$ )41"
".*/%+ Bd/*M0 3$%%"G8 W*1/% =1$&b K!"-8

Table 1. Percentage frequency of defects in spore formation and viability upon modulation of Myo51 expressionV

S &'($%&cS ".*/%+ S &'($%&cI ".*/%+ lS &'($%& W'($% 7+1=+/+):

*yo567 " *yo567 EK8UNmM8UK I8DUmD8SS D8DUmD8_ EI8MmK8M
*yo567" *yo56D ED8FNmD8FE K8FImM8MK M8INmN8U_ ED8Mm_8U
*yo56D " *yo56D FU8INmD8KN E8DUmM8NM I8KNmM8ME _S8DmF8I
X:(KD (7%$%6'$%&&+(" _E8KNm_8IE F8UKm_8ND MD8UKmN8IK S_8DmI8U

nd1)1 17%$13%2 ,$(- )4$%% +"2%'%"2%") %6'%$+-%")&8

Jo
ur

na
l o

f C
el

l S
ci

en
ce



4338

'$()%+" *1" =$+"3 1=(.) )4% ,($-1)+(" (, 1&*+ *(")1+"+"3 1 4.3%
".-=%$ (, &'($%&0 )4% -1?($+): (, 54+*4 1$% ."7+1=/%8

MPF-dependent regulation of the association of Myo51 with
the SPB
`/)4(.34 X:(KD -+34) 417% 1 $(/% -1+")1+"+"3 )4% WCe 2.$+"3
-%+(&+&0 +) +& ."*/%1$ 4(5 +)& (5" $%*$.+)-%") +& $%3./1)%28 AT`C
1"1/:&+& (, )4% X:(KD WCe &+3"1/ &.33%&)& )41) X:(KD ).$"(7%$
1) )4% WCe +& "($-1//: $%2.*%2 1& -%+(&+& '$(3$%&&%&8 Y() ("/: +&
)4+& *41"3% +" ).$"(7%$ 1 $%,/%*)+(" (, )4% $%2.*)+(" +" *%//./1$ /%7%/&
(, R2*DI BR:*/+"eG0 =.) 1/&(0 54%" X%&D +& "() '$%&%") +" )4% *%//
)( '$%7%") '$%-1).$% 2%3$121)+(" (, )4% '((/ (, *:*/+" e $%<.+$%2
,($ -%+(&+& !! ("&%) B!;151 %) 1/80 MNNKG0 )4% X:(KD &+3"1/ $1'+2/:
2+&1''%1$& ,$(- )4% WCe8 94% ,1*) )41) +) 51& '(&&+=/% )( *(.")%$1*)
)4+& %,,%*) )4$(.34 )4% $1'+2 +"2.*)+(" (, "("@2%3$121=/% R2*DI
+"2+*1)%& )4% R2*M@*:*/+"@e *(-'/%6 +& $%<.+$%2 ,($ /(*1/+&1)+(" (,
X:(KD 1) )4% -%+()+* X9\R&8 !" 122+)+(" )( )4+& ,+"2+"3 )41) XCA
$%3./1)%& X:(KD -%+()+* /(*1/+&1)+("0 R2*M 41& =%%" &4(5" )( 417%
1" +-'($)1") $(/% +" $%3./1)+"3 -%+(&+& !! '$(3$%&&+("0 =.) &+-+/1$/:
)( X:(KD0 +) 1/&( *(($2+"1)%& )4+& 5+)4 &.=&%<.%") &'($% ,($-1)+("
Bd+&*4+"3%$ %) 1/80 MNNFJ H1:/%& %) 1/80 DEF_G8

!) +& ."*/%1$ 54: "($-1/ &'+"2/% ,($-1)+(" 2+2 "() (**.$ .'("
+"2.*)+(" (, "("@2%3$121=/% R2*DI +" 1$$%&)%2 *es6! *%//&8 !) *(./2
'%$41'& +"2+*1)% )41) X%&D '$%7%")& 2%3$121)+(" (, &.=@'('./1)+("&
(, ()4%$ 1& :%) ."2%)%$-+"%2 '$()%+"& $%<.+$%2 ,($ -%+(&+& !! &'+"2/%
,($-1)+("0 ($ )41) X%&D +& $%<.+$%2 ,($ ,.$)4%$ ."%6'/($%2 ,."*)+("&
2.$+"3 -%+(&+&8 H(5%7%$0 %6'$%&&+(" (, )4% "("@2%3$121=/% *:*/+"
e 51& &.,,+*+%") ,($ %"(.34 1*)+71)+(" 2.$+"3 -%+(&+& !! )( '$(-()%
)4% X:(KD@WCe 1&&(*+1)+(" 1"2 '$(7+2%& 1" +"&+34) +")( )4%
$%3./1)+(" 1"2 ,."*)+(" (, )4+& 1*)+"@1&&(*+1)%2 -()($8

Does Myo51 always deliver the goods?
R/1&& a -:(&+"& 5+)4+" 7%$)%=$1)% *%//& %6+&) 1& 2+-%$+* '$(*%&&+7%
-()($& )( )$1"&'($) *%//./1$ *1$3(%& )4$(.34(.) )4% *%// BX%4)1 %)
1/80 DEEEJ X%$-1// %) 1/80 DEEFG8 `/)4(.34 -:(&+" a '$()%+"& ,$(-
&+-'/%$ ($31"+&-& 2%-("&)$1)% "("@'$(*%&&+7% +" 7+)$( -()($
1*)+7+): BL$%-%")&(71 %) 1/80 MNN_J T%*>@C%)%$&(" %) 1/80 MNNDJ 9()4
%) 1/80 MNNKG0 +) +& */%1$ )41) )4%: &)+// $%)1+" )4% 1=+/+): )( -(7% $1'+2/:
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)4$(.34(.) )4% *%// BV$1//%$) %) 1/80 MNNUJ W*4()) %) 1/80 MNNMG8
`/)4(.34 )4% '$(*%&&+7+): (, -1--1/+1" -:(&+" a 1"2 >+"%&+"&
*1" =% %"41"*%2 =: 1&&(*+1)+"3 5+)4 %1*4 ()4%$ B`/+ %) 1/80 MNNFG0
)4% '$(*%&&+7+): (, )4% =.22+"3 :%1&) */1&& a -:(&+" X:(S0 +&
$%3./1)%2 =: =+"2+"3 '1$)"%$& )41) $%3./1)% +)& 1=+/+): )( 2+-%$+&%0
1"2 )4%$%=: 51/> 1/("3 1*)+" BH(23%& %) 1/80 MNNFG8 94% 21)1
'$%&%")%2 4%$% &.33%&) )41) 1 &+-+/1$ -%*41"+&- -+34) %6+&) +"
,+&&+(" :%1&) )( $%3./1)% X:(KD0 )4% 1"1/(3.% (, X:(S +" =.22+"3
:%1&)8

`/)4(.34 +) +& */%1$ )41) X:(KD +& $%<.+$%2 ,($ '$('%$ *%// ,.&+("
2.$+"3 *("?.31)+("0 1"2 +) +& '(&&+=/% )( (=&%$7% X:(KD -(7+"3
.'(" 1*)+" ,+/1-%")& )( )4% &+)% (, *%// ,.&+(" B"() &4(5"G0 +) +& "()
*/%1$ 54%)4%$ X:(KD +& $%<.+$%2 )( 2%/+7%$ *1$3(%& )( )4% -%+()+*
WCe8 %̂ 417%0 1& :%)0 =%%" ."1=/% )( 2%)%*) X:(KD ,(*+ -(7+"3
)( ($ ,$(- )4% -%+()+* WCe8 94%&% 21)1 +//.&)$1)% )41) )4%$% +& 1 /1$3%
"("@2:"1-+* '('./1)+(" (, X:(KD 1) )4+& ($31"%//% )4$(.34(.)
-%+(&+& !!0 1"2 1*)+" +& "() $%<.+$%2 ,($ X:(KD )( -1+")1+" +)&
'(&+)+(" )4%$%8 X:(KD )4%$%,($% '$(=1=/: +")%$1*)& 5+)4 )4% WCe
7+1 +)& )1+/ 2(-1+" 2.$+"3 )4+& '%$+(20 54+*4 %6'/1+"& +)& 1=+/+): )(
/(*1/+&% )4%$% +" )4% 1=&%"*% (, 1*)+"8 94+& /%17%& +)& -()($ 2(-1+"
,$%% )( +")%$1*) 5+)4 1*)+"0 1"2 )4%$%=: 1*) 1& 1" 1"*4($ ($ )%)4%$
,($ )4% 3$(5+"3 1*)+" '(/:-%$& )( ,1*+/+)1)% ,($%&'($% -%-=$1"%
,($-1)+(" BC%)%$&%" %) 1/80 DEEF=J 916+& %) 1/80 MNN_G8 94.&0 X:(KD
-+34) "() ("/: 417% )4% 1=+/+): )( 2%/+7%$ *1$3(%& )( &'%*+,+* *%//./1$
/(*1)+("&0 =.) *(./2 1/&( 1*) 1& 1 )%)4%$ ($ )%"&+(" &%"&($ 5+)4+" )4%
*%//0 +" 1 *%//@*:*/%@ 1"2 +"2%%2 /+,%*:*/%@2%'%"2%") -1""%$8

Materials and Methods
Yeast cell culture and strains
-K 3o*4e &)$1+"& .&%2 +" )4+& &).2: 1$% /+&)%2 +" &.''/%-%")1$: -1)%$+1/ 91=/% WD8
R%// *./).$% 1"2 -1+")%"1"*% 5%$% *1$$+%2 (.) 1& 2%&*$+=%2 BX($%"( %) 1/80 DEEDG8
R%//& 5%$% 3$(5" +" &.''/%-%")%2 -+"+-1/ -%2+.- B]XXMG ($ &'($./1)+(" -%2+.-
BXWfG B]3%/ %) 1/80 DEESG8

Molecular biology
W)$1+"& %6'$%&&+"3 ,/.($('4($%@)133%2 X:(KD 1) %+)4%$ +)& Y@)%$-+".& B*yo568n>LJ
1"2 *yo568nSEcRe,6G ($ R@)%$-+".& B*yo568*C/erryG 5%$% *$%1)%2 .&+"3 )5(
2+&)+"*) -%)4(2&8 94% *yo568*C/erry 1//%/%0 +" 54+*4 )4% I# %"2 (, )4% %"2(3%"(.&
*4$(-(&(-1/ *(': (, )4% *yo567 'ene 51& ,.&%2 )( *dY  ̀%"*(2+"3 )4% -R4%$$:
,/.($('4($% BW41"%$ %) 1/80 MNNSG 51& *$%1)%2 .&+"3 1 -%)4(2 2%&*$+=%2 '$%7+(.&/:

Fig. 8. W*4%-1)+* $%'$%&%")1)+(" (, /(*1/+&1)+(" (, X:(KD 1"2
1*)+" )4$(.34(.) )4% ,+&&+(" :%1&) -%+()+* /+,%*:*/%8
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Be14/%$ %) 1/80 DEEFG .&+"3 'A`_1@*4%$$:@>1"X[_ 1& 1 )%-'/1)% B91"1>1 %) 1/80 MNNKG8
W)$1+"& %6'$%&&+"3 Y@)%$-+"1/ ,.&+(" '$()%+"& 5%$% *$%1)%2 =: +&(/1)+"3 )4% *yo567

3%"% 1& 1 -&%!@G&*H! ,$13-%") ,$(- 'T]CSD*yo567 B +̂" %) 1/80 MNNDG 1"2 */("+"3
)4+& +")( )4% -&%!@G&*H! &+)%& (, )4% '/1&-+2& '!Y9SDYVAC 1"2 '!Y9SDYSH*T%2D
)( *$%1)% '!Y9SDYVAC*yo56o 1"2 '!Y9SDYSH*T%2D*yo5678 94%&% '/1&-+2& 5%$%
/+"%1$+&%2 1"2 +")%3$1)%2 +")( )4% %eu67 /(*.& )( *$%1)% )4% *yo568n>LJ 1"2 *yo568
n=EcRe,6 1//%/%&0 $%&'%*)+7%/:8 `" &ct68n>LJ &)$1+" 51& *$%1)%2 =: +&(/1)+"3 )4%
&ct67 *dY  ̀1& 1 -&%! ,$13-%") =: CRT0 1"2 */("+"3 )4+& +")( '!Y9FDYVAC0 54+*4
51& &.=&%<.%")/: &%<.%"*%20 /+"%1$+&%2 1"2 +")%3$1)%2 +")( )4% %eu67 /(*.&8 94%
*yo568>?@n>LJ 1//%/%0 %"*(2+"3 )4% X:(KD 3/(=./1$ )1+/ 2(-1+" ,.&%2 )( VAC 1)
+)& Y@)%$-+".&0 51& *$%1)%2 =: +&(/1)+"3 dY  ̀%"*(2+"3 $%&+2.%& EE_@DSUD (, *yo567

1& 1 -&%!@G&*H! ,$13-%") =: CRT0 54+*4 51& &%<.%"*%2 1"2 */("%2 +")( )4% -&%!@
G&*H! &+)%& (, '!Y9SDYVAC )( *$%1)% '!Y9SDYVAC-:(KD@V9d8 94+& 51&
&.=&%<.%")/: /+"%1$+&%2 1"2 +")%3$1)%2 +")( )4% %eu67 /(*.&8

Fluorescence microscopy
R%//& 5%$% -(.")%2 +" 1 e+(')%*4& ARWM Be+(')%*4&0 e.)/%$0 C̀ G 1"2 )4% &1-'/% 4(/2%$0
(=?%*)+7% /%"& 1"2 %"7+$("-%")1/ *41-=%$ 5%$% -1+")1+"%2 1) )4% $%<.+$%2 )%-'%$1).$%8
W1-'/%& 5%$% 7+&.1/+&%2 .&+"3 ("% (, )5( &:&)%-&8 94% ,+$&) 51& =1&%2 .'(" 1"
\/:-'.& ![UD -+*$(&*('% 5+)4 1 C/1"`'( "DNN 9!TAX@WC D8SK Y  ̀/%"& -(.")%2
(" 1 C!A\R H@16+& ,(*.& 2$+7% BC4:&+> !"&)$.-%")&0 L1$/&$.4%0 V%$-1":G0 1"2
+//.-+"1)%2 5+)4 1" 1.)(-1)%2 INN ^ [%"(" /+34) &(.$*% BW.))%$0 Y(71)(0 R`G .&+"3
1''$('$+1)% ,+/)%$& 1"2 7+&.1/+&%2 .&+"3 %+)4%$ 1 R((/&"1' Hp ($ p.1")]X RRd *1-%$1
BC4()(-%)$+*&0 9.*&("0 ̀ gG *(")$(//%2 5+)4 X%)1-($'4 &(,)51$% BX(/%*./1$ d%7+*%&0
d(5"+"3)("0 C̀ G8 94% &%*("2 &:&)%- 51& 1 d%/)17+&+(" R($% B`''/+%2 C$%*+&+("
!"&)$.-%")&G0 -(.")%2 (" 1" \/:-'.& ![@UD -+*$(&*('% 54+*4 .)+/+&%& 1" \/:-'.&
C/1"@1'(*4$(-1) "DNN D8SK Y  ̀(=?%*)+7% /%"& 1"2 7+&.1/+&1)+(" 7+1 1 R1&*12% !! KDMe
]XRRd *1-%$1 BC4()(-%)$+*&G8 94+& &:&)%- 51& .&%2 )( 7+&.1/+&% =()4 %VAC 1"2
29(-1)( ,/.($('4($%& .&+"3 1 INN ^ [%"(" `C! /+34) &(.$*% 1"2 ]9@&%21) ,+/)%$&
BR4$(-1G8 94+& &:&)%- 41& 1" 122+)+("1/ KN -^ SFF "- /1&%$ ,($ '4()(=/%1*4+"3
+"7%&)+31)+("& 1"2 )4% /1&%$ 1'%$).$% 51& *1/+=$1)%2 5+)4 1 &'() &+;% (, N8S "-8

%̂ )41"> O$&./1 A/%+30 e%q)1 V$1//%$)0 !1+" H131"0 L1:(>( 91"1>1
1"2 )4% h1'1" Y1)+("1/ Z%1&) e+(@$%&(.$*% ."+) ,($ &)$1+"& 1"2 '/1&-+2&8

%̂ )41"> L17+/ 9.$ 1"2 h(" Y%&& ,($ )%*4"+*1/ 1&&+&)1"*% 1"2 ̀ $-%"+.&
R%").$+("0 `3"%& V$1//%$) 1"2 X+>% V%%7%& ,($ 2+&*.&&+("& 1"2
*(--%")& (" )4% -1".&*$+')8 94+& 5($> 51& &.''($)%2 =: )4% eeWTR0
R1"*%$ T%&%1$*4 OL 1"2 )4% T1-(" `$%*%& ,(."21)+("8
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