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Neurospora crassa rcm-1 SAHO|X|2] SM

AN - oS
DAICKEIm KRS A Bse

Neurospora crassa®] A5 ¥4-& E3}4 tetratricopeptide repeat (TPR) 3-9] & R {48 A2 A 5= 1959
D)2l & Frolyfic). o] Fo A g DAL Saccharomyces cerevisiaeo] A g FAAES] TE AAL A AR
2 4%l Ssn6 DY Aol 60% o)A FALEE Mok N. crassa] RIP (repeat-induced point mutation) 34 &
T3 JAld Sddl o] FFEL BF A ARSI e, AR FREE S99 o] FRYE ey
A A Edlo] BUY L FAropy EQH o)} AL FAF 2o 2 ARSI U Er} Fol MY 2, o) &4
EA=yellow St csp RV YL B} F A Edlo) YL R RS BAA T A FYEAE A A A
W= o] § = FA RS BT acon ERY S Veplle). vix g EdWl o] P2 A9 Fr] FL2 HAE
W2 2890 acon ERY L W=, rco-1 RIP TG o] M 8} F-A181 gl o} EQH o) A S LF male2A
£ TA% S RYA T female 2N = 37} B715- 8 20 Add& JALs1A] £33} o] AFAEL o] FAAF)
N. crassa®] AL EE T4 R 484849 o Ao Fed L Jepiic). G4 2} DNAS] M L& EH
& A5t 2w, 92716719 A EEE BA-31I 91T, £ 91770 9) ofw] Ao 2 A F 102kDal] B A&

i

G233 Aoz A=A o] FAAE rem-1 (regulation of conidiation and morphology)-2-2 ¥4 3}%1 ).
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Neurospora crassa= Alg Z2AE] o3 difie] FAxt
A go] gl e 2A, ST T30 4e] whaY sEol B
A= FAAES] 715 W37 98 A7 EAAES), ol
A8 W {AAE T o] 83le] FEA D Foltk, 22).
N. crassa= Al 719 THREEHE IAPA H2E T3 FA4484
EAQ1 A E 2K macroconidium)@} 284 F 2K microconidium),
Z2E)a AYFIAR] AGEAS AT TR AL
AR The 873004 eado] AgEA HY A3 gle 2
ZQl A E ARRE O ZRE 3] FOo8 At 7AkY A
HOoZHE FZ=(constriction)°] A7)7] A&AstL AZoE Awt
o] @=™, ZA(connective)et Bl Holx)y] 4¢ FRE
0|23 R A ZEAEY AAF A EYEA Ao A 33
Belle 12-24A310] ZATE AR UIEAYEARE g2
#Ho g YT LB IAF (microconidiopore)d] BE B
3 Bahgo® g9t A2 Fr)ME A4E #AYE oA
A2l 71381 AR (protoperithecium) 0. 8 A< Fof ThE
T8N S (mating typeyS 7R ME, & @ulE A%} o ol 54
e w 2o Ard(ascusyS FIE AFzrow ALE ey
shue] A2 R A= ZHzte) APdellE o Ale] wes
A ApdFEATY EA0T

N. crassa®] 27| 2AAES A5 3] FAMA 7 &
4 Al ZEEHE con FRAEC] E2HATKL, 13). Yamashiro
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52 o]" con FAAE TN con-10 FFA hygromycin©]l
g8 Fol8l= hygromycin B phosphotransferase -4}
(hphyE AZATA N. crassad] =YL, EAHE Fatdlo]
hygromycin®| H7Fe GG A| X BEF 55 LT
(30). o= o] A& FFAE FAZA B4 Al AdgHez
FEEE con-10 FRAZE BEH Aol ohd gokio] 3%
771l HEE YT ofujoth. o]xF A|7]dl] BtA] g
9] Aglo] H EAHE Zte FAAE ERFOEA, con F
AAES] W -0 BASRE reo-1 FHATE 2 571 U
th & con FRAAEE BN XA A Aol HES AL,
reo-1 FAAE] ZlEo] AoE Aol I o] TRt
sk dAIAME dEEE Ao gl AT Al o
21 rep-12 THARE A (pleiotropic) FAALEA N, crassa] A
P, 7 R ARAAEA B4 e EE Tk B3R
FoF 5 TR FAo] W] dodshs AeE Ak

RCO1& 60470 9] olmjizito g FAH 66 kDad] GldE
Saccharomyces cerevisiaed) X TFFe F-214) W& Ao Hs)
= Tupl BAT} 463%9) FAIES HolEw, £35] Tupl &Y
o] Bf3 WD40 (B-transducin) WHE- F-9|7} EA|5l= SRk
(C-ThAE 70% 717H DR E(identity)S BolE ASRE
VERTE T2 12 Tuple ARER| (N 2FEllo] S5
3 x|ojo] EAISh= wbdo, RCO1E ZE o] TR A7}
EAQsH= Aolt}. 7IE 8. cerevisiae2] 7N 2J5PH TuplS =
HHo® &Fdhs Aol ozt A Ssn69F A3t Ssn6-
Tupl®] ZAL BFAE o Fof Fsahe AR YR THIS). 1

ol |

o
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N9 Ssn69t 4719] Tupl YA E FTAEE Ssn6-Tupl =3
= &2 DNAC] Z3telA] E3kAR oy F5-<2) DNA-AE
A ST Al ZRRE] Ao ns HALE GAAT)
= AeZ Ry} HATK2S, 28). S. cerevisiae A ENA Ssn6-
Tupl E&A7F FAE S FHALANE a2 SolA &
AR, WA Bolg falAlt, gl 9JsiA] wao] oA

= F3AE, DNA 490 Fdshs 3R, 2kk o8 &
AR, IAEAE Bolg fAAkE, AMEIRE SolA F-3AF,
&3 (flocculation) F-RAAT:, 2 oo BHHE 42 9 2=
ol 2k 2E# 2o Qallr fidse FAAT Fo] &3le
AR GHRTH2S). S. cerevisiae M ssn6 B2 upl A7}
Aol T o] v AdEH, 344 T4 g8 &
7t gle 5 ozl 7kA] Az J1eo] BAV) gl AeE B
a7 HATE, 21, 23). A FHIRS ARLE Tupld Ssn69}
FAMEE Zhe Sld o] AR FHAL B Al wAo)
7Fedt AYYSoll = TBAH 2R EA5H Aolth (Table 1). 5
Ssn6-Tupl B3| AA = ZGYEC] BHFOZ ol g3l= F5F
T A AAY Aoz AZIE AL UThRs).

Ssn6= 10701¢] TPR (tetratricopeptide repeat) H-9J= X
Roe g RTFHYTH4, 25). TPR B9 A

R
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o] epelidl 712 g solAa, wElol2 e 5587}
Aol EAshs @2 S ol EAlske 2o ¢eA Qlrh
TPR FHE B3 SdE2 dukzo 2 3.197]9] TPRE ¥
Tk AR Yelon], TPR F-919] fAMSE Hlastd U
sk Aol AFE 2] FAkew vebdh e fA1E
TPR F-915& TPR B¥ld Afololr] Hlwald, dxske A4
opde] e FALES HERATE ©]718 TPR X9l X U
e AEe dUsA 4EH helix-tum-helix =9 dAE 9
3 71 s Foa F5T 4, dAshe Ad %] WlE
2w 3he] e atgel Befditia $:58 5 Ao 474

A F7] 24, AA), 2Zglo] A (splicing) BB ©Hd 44 =
9] d&-g gt

o] RIAME N. crassa®) A% dlo|Ewo]2~7)E5-E] TPR
HE B8 oA S ehalsl Zol S cerevisiae Ssn69F AT
7t & @i Ads Az slsle FAAE F24Yst] o) FAA)
AARHAS Aol A L ZA Aol rAs JFE A
ARE 713 Ao}, o] AT} RIP(12, 17) Y-S £l

Table 1. Eucaryotic homologs of S. cerevisiae Ssn6 and Tupl

Ssn6 homologs
C. albicans Ssn6
C. elegans D2021
D. discoideum TrfA
D. melanogaster 7
H. sapiens UTX-TPR/UTY-TPR
M. musculus UTX-TPR
N. crassa RCM1

Tupl homologs
C. albicans Tupl
C. elegans Unc-37
D. discoideum Tup]

D. melanogaster Groucho
H. sapiens HirA/TLE1

M. musculus HirA

N. crassa RCO1

N. crassa rem-1 247

EdRelt fA=EE Aol A A4 3 dAF ARelA o
2l Oyt gd¥e] #FHAFeR o FAAE rom-l

MEDF A ik

N. crassa OR-74 AS oS 173 AME319). 32088 o
T2 N. crassa RLM35-35, his-3 inl a F<(Stanford University
2] Robert Metzenberg 1= Al 3E AHE-319.0W, Vogel 34w
2 (5)el B1ZEH (500 pg/miH ©)%=AE (200 pg/mlyS H7Ve
i RJol| A wjFsldrh. wlE-E 2ARslr] YAl SC iAol A
W OFSE N crassa fl A} N. crassa fl a5 AFESFSTHS). DNA
228 &M= Escherichia coli DH5a. 157} AHE-E1om
A ESe] 7184 Q] VS FAEd 148 mETh

rem-1 FMA| DNA 2 cDNAS| 2| Y MPEYN

Neurospora AF ZTE2AE Hlo|HHo]2 (7)8] £4& Fslo
doixl ARl Wb rem-19] @A F-AA4E PCRE 533}
71913 szejolm A EE AT PCRE B8 5355 $I8iA)
HA] Vogel's HiA|ol| BIYH N. crassa OR-74 A TTZHE &
A DNAZ FZ319c). $53 944 DNAA rem-1 -3
S ZE317) 918 PCROIA f44%] DNA 100ng, 5-ATTGA
ATTCACGATGGTAGGTTCCGTGTCCGAG-3' % 5-ATTACGC
GIGGTACACGGCAGATGATGTAATC-3'9] AMEE Zhe Zijo]
™ Zz}z} 200nM, dNTP 2z} 200 uM, 1.5 mM MgCl, 1.5 U Tag
TR (Promega)”} AREEIATE. Z42o] sretolm Qloll= Ag)

)=

AslElglon, ) Zalolule Ml B971 A9 ESich PCRY)
2718 WA 95°CAl A 3L RESAIZ] Hell, 95°Col A 15, 55
ocol A 18, Z1E|an 72°Cell M 6% 303) wHES)AL, viARte 2
72°Co A 5%-S APt FEE 4533t PCR A4E Lo
71 9F 29 kb 4o]9] DNAE P22 7958 &3l st
AT} PCR 5% DNAE AFsAE £4715 Fato AEs 8
3 Zol| pBLX-19] EcoRIZ} MWIF-$12 AdE Foll E coli
DH50E #2438 5014 Ze}2w] =9 pSRrem1o] ZHE Ak
(Fig. 1). rem-1 cDNAT G244 DNAE S¥317] 93 zejo)

& 0|83} Orbach ol 28| - E DNA Bho|H ]
(18)8 F¥og PCR WO s FEF ) 52 4 RNAS
23l Fo| RT-PCR WHO R FEG Sof] FRY3IL AFA
X712 25a] IS AASIHTE ZE DNA Ad B4
Hitachi A2} DNASIS Z & 180 2 =359t}

Mg Mo

>
off

UM DNAS| HEME

pSR-rem1S N. crassa RLM35-35 o2 A7 Es7] 9139
Margolin®] H7IHdFHE WEste] o] &rkus). 125ml
Erlenmeyer Z2}22720] 8]2E|H (500 pg/ml), ©1=A1E (200 pg/
ml), 1.5% 3+, 22183 1.5% sucrose?} B7}E Vogel FA vl A
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rem-1
2.9 kbp

EcoRl M

pSR-reml
(9.8 kbp)

A B

Fig. 1. Plasmid pSR-rcm1 used for rcm-1 RIP process. A. a 2.9 kbp
PCR product containing rcm-1 genomic DNA was inserted into a 6.9
kbp pBLX-1 plasmid, resulting in construction of a 9.8 kbp plasmid
that can integrate into his-3 locus. B. the agarose gel electrophoresis
of pSR-rem1 digested with EcoRI and Mul.

5 20ml WolX HiF Fol| N. crassa RLM35-358 &3I4}
30°C Hig7Ioll A 3U3E Wol glo] mllofst &, 25°CellA] WS 12
AR Ao Z2ARMY, 2527 Wil gl vloke g Qs ¥4
B REAZAE S35l 9HE AZE SIAAA, TAE A
At 0]13-2] 372 Margolin 52 Wil whe} JsPs10
M A7)-59] 212 15 Voltem, 600 Q 25uFe] ZAL ol¢
31t RS Fof] FFEL Vogelsorbose HIA(2% sorbose,
0.05% ZFAL2, 005% ZEEQXA 15% 3, 2)0) o)A
=200 pg/mlys H7FsE wiA)o] =EElom, 30°Col A uj )
AR FARAGA TFE5 o83l FFUNE 2 FF9 £
7} At

EZ4Y(homokaryon) &F &2|

N. crassa= 918 719 S 2t HEAYZAE A1, 3
AHE Adle diF-E o] FollA 3 A9 Follgt 9o} FAR}
7h EQET) gt gt 55 whe e w5 Eert 9
L3 o]& 9314 Pandit 52| WHE ©1-4319H19). oI5 9
M WA A A2 FolE 1% KOHO 587 #9 &, 3
2 E SRl 343k AlFS &, Azl A sl 2%
S AR 2t o] W) FAE He 2% FHS 1A
HiAE ZE)R] @al S FE3] 7N AEIE X3 A
A TFE AFsloRithe Aotk HE &, 25°C #1412
AZE 712 D3 o F-E NSl 71047 e 3, e
o] 9= FAHE ozt REAEIAE 0% ¢FL A=E ¢
< 3 AR Fol5 AAS 122447 F, 12ml 37} GF
FHTE AAEH 7} Py AEgS o] gl AT
AE FAH, A" ABEYITARE Vogel/sorbose F A=)
T2 Fo vA] AEsion, o458 ARATATRS B8]
At o] FFE 2.3 A oA ¥EEIIT FAE ARAYIEA}
< AP AE B, TAl L9HES BEE A7 A3
LA Hag 4 gloloh

Kor. J. Microbiol

rem-1 RIP £211HO| o] 2H& :

A wH) Ao EAASH= RIP @45 o831 N. crassa
rem-19] 2QHolASE du FHIS FESAT his-3 FHo
SR rem-1 A7} AQ)E BEY TFE Vogeld] 4 )
o ol=AlEF Fhdo] H/HE HiAol HE3 Foll, 30°ColA
oF 15322 A% wsla, sC wiRol wlUE N. crassa OR-74 A
o} st Ao 2 RE AGEAE Y 7 FEE $3
Zof| 65°CollA 2583t 7HEst Wols =S Hold #
5 30°CelA widsta o A e d5ESs ¥
g ST gAY FEVL o B e dFES
RIPO] SJ3HA rem-1 EQAWCIA7E Lot #52 743, 3
2 o5 FHEE TE Y3l o5 A E 29 @
2 ARE Zg3le] BAsITh 3 01F rem-1 E4OlA Q)
% 55 A3 Y8k CTT (Vogel HAMA, 03% 2F
FHA, 05% okE71d HCL, 2% 3H)yiAl ¢ 5ml 7FEE 7}
T B A% Frd Ba, g & 2o 358 FHE3 30
°CcolA AR IS 1243 THE o2 ST (5). 7
o] WHjE-E ZARELY] YAE SC viA e vl E N crassa
11 AS} f1 a9} 1M ERe, 25°Co A Wit Fofl APgzte) WAy o
HE ZAIY.

3 3 0F

N. crassa2| TPR EHYZEE

Mol MEE E55e] il do| AXA FHISA A==
TPR TR EL2 o9 Thdgh AFule] 5ol Fosle Ro=E
GHHTHE, 25). IZ TPR F95 EAF$ SEQ Homo
sapiens®] PPS= protein phosphatase®] 7|58 Zb= Ao HilE
$3L(4), Pichia pastoris®] PASSp Tl A Q] ol sl
Ao Z LdHFT26). Alm FRE £4% ZAdo] 93lH N
crassa®i= TPR 95 B55F dalldo] A 19557 o E4)
she Ao@ VERGTH (Table 2). EA71A Haig TPR ©lZd
EolA TPR 7919 AFE 3-1971Q A2 HuHA=H, N
crassa®] 73T ZFrEQ] Aol o3P ude] g 2Ed A o
Wl Stilpe) FAMIES Hole @il 2719 TPR #9E 7}
A3 o, 8. cerevisiee?] Ski3pSt FAFH T 9] 9o
I8 B3 5 O3t 2¥X 5 BT (Table 2). N. crassa’}
BAS 19559 TPR a5 /b5 7552 4und s
cerevisiae®] &5 W AARIQ] Ssn69} FAMIS Hol= vz
& HIR3}, A el Hojste G, A Fose @
A 1d ol Astr] 93 2B A vl thill S
Folske gl T M niekst Al @4 Fodshs Ao
2 Ueigor, 339 dide dA71R Jies d5E 41 ¢l
= Ao et

B Ao B3] S cerevisineE HIESI] 2L ZHo A
HAA 352 A 9A JAE 53 Ssn6d FAKET
& TEd e 453 N crassa®l SRS EE5kd] B4
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Table 2. Neurospora crassa proteins containing TPR muotifs

N. crassa rem-1 249

Loci Number of TPRs* Homologous proteins and functions Identified species
NCU06842.2 10 General repressor protein Ssn6 S. cerevisiae
NCU10632.2 4 N-terminal aceyltransferase 1 M. musculus
NCU01174.2 6 Related to cell division control protein CDC23 N. crassa
NCU10273.2 3 Hsc70 co-chaperone A. fumigatus
NCU00310.2 6 RNA Pol I1I subunit Tfc4p S. cerevisiae
NCU00714.2 2 Heat shock protein Stilp S. cerevisiae
NCU(9438.2 11 sRNA virus protection protein Ski3p S. cerevisiae
NCU01315.2 5 UDP-N-Acetylglucosaminyltransferase N. crassa
NCU01377.2 7 Anaphase control protein cut9 N. crassa
NCU01433.2 3 Serine/threonine phosphatase pptl N. crassa
NCU04245.2 9 Mitochondrial precursor import protein tom70 N. crassa
NCuU00213.2 7 Nuclear protein for mitosis BimA E. nidulans
NCU02960.2 4 Peroxysome targeting signal receptor Pas8p P, pastoris
NCU00095.2 9 Triple-helical DNA-binding protein Cdpl A. fumigatus
NCU00170.2 7 DnaJ and TPR domain protein A fumigatus
NCU02424.2 3 DnaK and TPR domain protein A. fumigatus
NCU06340.2 3 Unknown function
NCU08664.2 2 Unknown function
NCU(09658.2 3 Unknown function

“Expected number of TPR motifs based on genome analyses

Day 1

Day 2 Day 6

wild-type

Fig. 2. Hyphal growth of potential rem-1 RIP mutants. Different

growth patterns and rates are clearly seen.

HolE fEgho 2 A o] fHA) A%, F444 B fga Al
n|x)= Jas ZABIA S cerevisiaed X Ssn6e Tupl} §F
A BFAE o] F0, aHl] 1A} a-5olAd FHAE, X A
FAARE, T4 g Sold fraATE 23 sk A4 109
02 X &5 #oldhe S JAske ZloR BEA
Ach25). whEbA S cerevisiaeXl A Ssn6 SRR 0| 2] - w4~
=9 A% &5 2 598 58 A9 T o9 e 39%
& Vehlle Aoz RuFAUTH2Y). S. cerevisiae ©]2]ol% N
T F(slime mold)S) Dictyostelium discoideum?) Ssn6 -FAHA A
TFRA %Al AAAQ) A7) 271 24 Fel B4 o=
BE0™(23), Candida albicans®) SSN6= X AN
o] FejA #ge B2 WY R dAoldhe 3eE HuFHgt;
(8). ’

¢

HoIMYE 2ME S8 RCMIL 54

Orbach 52| cDNA E}o]B.#H =9 mRNAS] RT-PCRoY| 2Js)iA]
F2YE jom-1 FHA] DNASH IEES B3 A9 A
QL HlaL BAE B A pom-1 AR 19 JEES 71
I QP Ao B HATKFg 3). olE AUEE 2 dERA7 N
crassa® A ZEAEY o8] Rad XF 43} Zo)r) gl
< oJm|gich RCM1 o] ME B4 Ay F 917/]9] ofr)
ko g AEle} 9la, BExbEko] 102 kDad FeE AA4E
CHFig. 3). RCMI2 ARAHOZ §. cerevisiae2] Ssn6%} 60% ©
Fe] FAREE RRon, B3] N9 %o £x)15= TPR £
B2 Sn6st 80% ol de FAMIS YERCHFig 4). ol A
rem-12] RIP AR S0] thaket THEFE YehlleXdl o
g+ d™o] =}, S cerevisiaed] Ssn6S THESF AE 3o &
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1 ]:}TUGL £\AACEACCACCC’Y é‘(lLC'I }\OG;?‘&TEAGAN}%AAAT(XC%N ACGGLLCGCC%G(XSCCCCCAGGG UACL(;CC(:GL(J%U;A

86 TTIECTECATGGMT(S l\A‘;CIAGngGg2 AGGCCTTTQT(;!SS.(‘ CTTGACCC AGAATGTG TGG%TCGGAATCGGT ATGTGCTTCCCACGCCG
E NV

171 TIGTTGGCTGOCTCTTTAGGCT, ATTTT(:TATGAT(;CTMT’ITA(;CAM(,AT(:GTAGGTEVCGTGTSCLGAGCT(J}TG(&GG’\ACCAL

256 AACGAGGCACT AGAGGCTTATGAAAGGGCTCTTGCAGCC! AACCCCAACTCTC TGACTGCTATGAATGCCGCCAGTCTCGTCCTTA
EALEAYERALAANPNS TAMNAASLVLR R
341 (;GACGCGCGAGGA(,TT(XICL%AGGCGI‘CGGMT‘\T(,TGLAGAGGATCCT&»\AG‘\TCGAGCC’IGCMAC(:(YI‘GAAGCATGGGGQAG
T FE P K S EY Q R 1 I EPANGEAWGS
426 CCT CGGTAAGCAGCCCU(,TATT(»GLC ACG] !ATATTT(A!\'I AAATT( CG(;(;TCC’! AACTGITGGIGTCT AGGACATEGCTTE ClCAi

L
511 GATG(:‘\GGACCTCLMCAGGCATATGUYGCGTACCAAGCGGCCTTGGYTAACCTTCCCMCCCAAAGGTGUTGCAT’I‘TGTALCT
M Q @AY AAYQAALVY L PNPEK
596 CTTH GG(:(:T(JLC YCTI'IT(,AGAATT(;AU\AL(;GTTTGGCTAALTGTLT(JT’IG &TF(:LAGGAA%L(:}%(;{;CH%(}(;;{AT(C;GUI\I %é.GT
681 ATTIC: 1T § ATgM C(xC\T{‘M(GGCé C] l“ITGG%CC{ATE{CAE%G%’\A&CA}"IC%CGCAGC TCz}TGGCCﬁ iﬁg AC]gCLAACTT CG: ACAA(‘ (‘
766 CTH LAT(:A(;ATATATI‘T(XX:KTLEGLATAATC’MC‘\A(:(Q WQA(JCATAA(:?C%%&AA%“C(;%WAT(;TAA(;T(,(;L\CLX(:CATT(:
851 TCITGATAAGATCGGCATGAGACAGCCAGCTTACTCGTCAACAG é‘(zCTl CA(:ATAC?TIE;TCAACE CT%CTECT ACT ILCTII:I‘GA(.
F. R
936 CGM\(EAGGATATCTGGTTC%A(:?’ITGGT%ACg TCgATGL\ACCJAGéMAAA\GACGTAAGTCTGCTTTGCAT’["ITATACTFCTTTCCT
KD
1021 CGACTCTTAATCCTGACGTTGTRGCAGT ATGATG(;T(JCL‘\%(,AA(:(,CTACGAGC(:AGT(;CI‘(;CAACGTGL\’[‘};(,AQAGLHAC(ALA%

G K Q Q D /
1106 AGGTCCTTCAGCAGTTGGGCTGGCT GC ATCACCAGCAAAGTAATTCAGTCGCCAGCCAGGAAAAGGCAATCGAGTACCTGAATCA

v Q LG WL HQ QS VASQEKAIEYLNA®Q
1191 GTLCGT'K:CAGCIEGTAAGT’[TLGATGCATI”K:(:CTTCWCAMACCTATACTGACATMTCCI\GACCAAI%LCBATGCCSAAQG

Q

1276 C%GGTKCTI‘GCT(,GGT(X}TIGI T/ ACA{G&AAC T CAAAAGIACCCI A.A(z(‘ CA%ACGAG(L{CTTAT 8A(‘ (C)AAE\}CTGI F’é‘ AT é@(rg GAT
Y M L K Y

1361 GGLAGGAACCCT ACIGTTCTG(JTGCTCGATFGGTGFGTTATACTALCA(;ATLAACCAGTATCGTGACGLCTTGGA(,GCCTA’I"I‘CCA

PTFWCSIG L Y Y RDALDAYSTR

I N @
1446 GG([;CC%TC&(:GICT(AA(,S&H(ATTI‘CN'\AGI iT(;GT%IGACCTTGGL%CT}I"IGXTI\TGAGgCI”TGCQAC}%ACCAGATCAG(,GA

S G Q I S D
1531 TGCTCTGGACGC’ITATCAACCTGCCGCCGZ\ACTG(‘ ATCCC! AACA»\CQCGCATATCAAGACC %GAT!‘GCAGCT CCTCCC AAGTGRG
L DA Q RAAELDPNNPH KT Q S G
1616 éM(ﬁ;LTAAT((;GCgGC(/iCA]gCCgCGgGGgCAGTL%C(:AT(:(};LLL\CTGATATCCACCCC(%A(:AC(:TA’MAT(;LA%CQGGT(:CG(‘HT((;
1701 GTCCTCCGGG CCLI CAGTGGGCGGGCTCAGGCTCAGGCCAGCCTCCT! CL\I CAACCGCCTCAGCCGATGCAC‘\ACGGTGGCCC’ GG
P PG QWAGSGSGQ PP Q PPQPMHNG P G
1786 L(LGCGCLAAGGGGCCAACTL(;TG(;GGT(:G%AGAATTTCL(:ACATTMLC(,T(,CTCCCCAG(X)GCLGAALLCATA’I‘(:C(,T(/GG(:T
GQGANSWYWGGRISDIN PQPPNPYASG
1871 CAAGACCGG(AGC(,CT’ITC(: [GGTCCCGCTCCGCOGE] ITLCCAGAQAGCCCAGCCLGCGACAGGA(:CAC CAAATGAGGCCTTATC
Q R E F GPAPPL RQPSP q Q QM RPYQ
1956 AGGAGGCCAGGGCGCCCGAGCCGCTCA(‘AAGAGC ACCTACCCC’FCCCCAGGCTCATTACGCCCCTCCACCCCCTCC%CCTCCGCA
EARAPEPLRRGP PPQAHYAPPPPPPPAQ
2041 ACA/ ACL(:CAL(, AGCL(;CACCLG(A(:LAAC AGCTTCAGC 4\/«\6(1ACLT(,AAC(,TALTLGG(;AAGGGGGTAGTGGTAC TAG AGT(‘A(;G
QP q H 9 QQLQQqGP QP EGGS G R R
2126 AACCC( AACT ‘\CGCTAATCCCC"\(‘ AAOG l‘GG'I‘CCCTT CCAATTCTGG TCCI(:GCCCAA ACGGCCCTCC ICCICCAAACGCAMTA
Y AN Q N SNSGPG G PP P AMM
2211 T(;CATITTAACAAC AGTCL(;AG(‘ ALTGATGGAAGACC ACCCCACATGC! A.CGAGAACC(:C ATGCCGTCTH CLHA(;TLLGCLT ATL(,
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Fig. 3. Nucleotide sequence of rem-1. A 3,142-bp sequence containing rcm-1 is shown. Also shown is the predicted sequence of the
corresponding RCM1 polypeptide. Underlined DNA sequences indicate six introns.
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Fig. 4. Amino acid sequence comparison of the N-terminal portions of Ssn6 and RCM1. Asterisks mark identical residues. Underlined amino acid

sequences indicate TPR motifs.
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Table 3. The numbers and percentages of mutants from rcm-1 RIP
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Table 4. Summary of the characteristics of rcm-1 mutants
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4512 (82)° 33(6) 5009 34 (6) 5() 1 08 csp - cw
*The number of ascospores 2 1.36 + - cw
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Total 547 ascospores were tested. 4 1.58 acon . ow
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ABSTRACT : Characterization of the Neurospora crassa rcm-1 Mutants
Sang-Rae Kim and Bheong-Uk Lee* (Division of Blologlcal Sciences, Kosin University,
Busan 606-701, Korea)

Analysis of the complete genome of Neurospora crassa reveals that at least 19 proteins contain tetratricopeptide
repeat (TPR) motifs. One of them shows over 60% homology to Ssn6 of Saccharomyces cerevisiae, a universal
repressor that mediates repression of genes involved in various cellular processes. Mutant strains generated by
RIP (repeat-induced point mutation) process showed four distinctive vegetative growth patterns and slow
growth in various rates. Firstly, a mutant showed denser mycelial growth, yellow, csp, and looked like ropy
mutant. Secondly, slower growth, dense mycelial, and conidial phenotype. Thirdly, extremely slower growth
and aconidial. And finally, flat, little acrial hyphae, acon, and similar with a rco-1 RIP mutant. They are all male-
fertile, yet female-sterile and produced little or no perithecium. It seems that various phenotypes were occurred
depending upon mostly likely, the degree of RIP. These results indicate that this gene may be involved in several
cellular possess during vegetative growth, and asexual and sexual development. Therefore it is pleiotropic.
Sequence analysis of cDNA shows that it encodes a putative 102 kDa protein composed of 917 amino acids, and
has six introns. It is designated rcm-1 (regulation of conidiation and morphology).



