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RIERR R OBEE (F130) © 71 A TIT R KSRZ KT 5 DNA-Z U RV BEAEKRTHY | Y
BARA T 7V T OHEFFICHARSEED L A FTh D, T 1 A7 OfEEIL. DNA #HE5%
\Z& - TAT D EHHUIMR & BEo YR s 2 X4 5 2 & CRIBR#KAE) ., B Loy
BRI AZT 0 AT —PIUREMICERI S E 5 2 L CRIBERERE) Th 5, AWFZRIE. Wi JE
HIZBWT, 7 X7 O LD OO FIHISEENTRE SN D 1 F O Z B T T, 78 4
THERE A O & L R BEAIRBERFTE - THIB S 55y 1T-86E (EE sl 27 &) %8
LIMNZITHZ ERERIE LT,

HIZERERED CST (Cdel3-Stnl-Tenl) #AMKIZT 1 A 7 K DNA IZHEA L. mA&REIC B 5
THZENMBINTWD, ik, CST EEIEPMIEE M ENEZ BT 5 ATM - —8 &, M
FaJE N3 1 2 B HIENC B 532 Cdk OFEEIC L D ER Y Vb Sd, 2 X v ERE L7z
THATICERN 2T A THENEHEENTTa AT EFENEREIND Z L 2R LT,
7o, Stnl 23, ERFAEROFIMC L 0 ER T 4 — 7 HMEIE L0 b OE R 2 R
HIEMEZ D L AR LTz, 6T, FHlBREROMEN 75, Stnl O N KD b ORI #E
FERE & | C RO RIRERIBEAE & OBEEIC L VMM OBFEDNHERF S TWAH Z L LN LTz,
KRIFGENZ LD, CST XU RTENT T FNEZH L, B OMEAZ(LSETT v A 7 EFEME
HEFFICBA G T 20 THRERB S NI D 2 N TE 72,

WFFERE RO EE (¥532) : Telomere is an essential chromosomal element that composes of the
end of eukaryotic linear chromosome and plays a role in the maintenance of its integrity.
Dual functions of the telomere are to discriminate normal chromosomal ends from
abnormal damaged ends, and to provide the field to replicate the end through the specific
telomerase-mediated system. In this study, we aim to elucidate how the two antagonistic
functions of the telomere are coordinated during the cell cycle.

CST (Cdc13-Stnl-Tenl) complex of the budding yeast Saccharomyces cerevisiae has
been shown to associate with the telomeric DNA ends and to be involved in the both
functions of the telomere. We found that the CST complex was phosphorylated orderly by
ATM kinases, that detect shorter telomeres, and by Cdk, that regulates cell cycle events.
Moreover, we found that Stnl was important for modulation of replication restart after
replication forks arrested by the addition of hydroxyurea. Finally, we identified a novel
alleles of STNI1 whose product was defective in its protective role, and showed that
coordination of N-terminal protective function with C-terminal replicative function was
pivotal for cell viability in this mutant. Together, our results indicated that CST was
regulated by a variety of signaling cascades to modify the function of the complex, thereby
maintaining the integrity of the telomeres.
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T a AT II Y AR R & iR TS DNA-#
VNI BEEEIRTHY, kAT 7T
4 DHEFFICHIERBBEZ L A N CTH D, T
0 AT Okt BELMEREIX. DNA BIESIC
Ko TAL 2 HHEUIW RS & HEDY @R
Kime #XATHZ LD, T RAT K
X7 e AT —EDEMAIC L W ERRTTDI.
ZHIZ XD R DNA @ b DR i B RE A
FESNTWD, T X T —BIEEE -7
WL O A TIE T v A 7R
BAEL., TR ATEEND HRAEE CTEY
% &AM O HEFE LA 1k U, A 22 H0 i T R
B a 295, ZoXoiciaEiesdz iz
MaoT v A 71213 DNA #5238 5 K
FRREN L, BEOHFEELZRT Y 7L
(Fzv I RA 7)) BDIEHILER
TW5, Z0OZ Lk, B L CHEEER L
o7 a AT IR R ERRE 2 KLV, DNA
EL L THBENDZLE2ERT D,
UL, EF7eTa A7 bilaEzEmT
THIC TR# ofiEE &> TWH b Tk
RNEBZ BN, Balk, ER R RE
WZHDHTE ATIZIE DNAHEF = v 7 KA
v hORERTE ATM 77 3 U —F%FF—
Y Mecl(ATR) A LTV 5D Z & (Mol
Cell 2004). & 512 Mecl AT 5O
FUATIZIE RS ey oV BREES

MRX(Mrel11l-Rad50-Xrs2) N @fE+ 5 = &

Z R L72 (Mol. Cell 2005), Z D Z &b,
Tu AT PHEE SRR TRiE) & T3
R#E ) O oDT a AT 7 a~vF KL
DIKLTWBZ L, 0o 5 [FELE#E] O
HMEFALTTa A7 EMUERAEST LT
WABZ &, BHLMNIRoT-, DEY ., T

AT OB TR S 0> 1 8 % JE B o R A
FREAZ WS 2 0y FEEE I L o THRUE I
R X AL, B e i RS0 B O KA 3 B 1k &
NTWa, LnL, ZOFEM s HHEITE
PR S TR o7z,

2. HEOHM
FUATOHDODONEMEE. T77bb
IR Ui PR AR BE & R Ui 4 TR e 1R LIS H BT
L7ZIEETH D EEZLN, D ODHRE
ERFEGZIIIG U THFAITLHE T, 7u X7
ELTod - SRR S TWhWa o b
EZ2oND, LNLERERG, ZOHE 0 FEE
TEEARHTHD, AR, ZHETD
Fex OWFFEEFEMICER L, MiaEsick
5T ATHEEEBO S TG 0T
0 A7 HEBIC T DR, B X O OREFEC
X 2 Yu o (AR & BH o 38 AR A D s
. T ATHEREZAR Y ¥ R EEAK
BERFEE->THIBE I NS 5 T+HE (KBS
BHIE S AT L) ZHLMNIT S E2H
A& L7,
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HEERERE D T v 2 7 B K 1 O E B s
TFIZHE T EAAML, NERTaT—4—5
G2 R B E BT DR LT, M
fe JE HAHIAE . DNA 888 E 7 EIC b 5 8
TORBLIZMRICBITS, #7237
DEMEBI LT, RWE LY Uk A
MR DR RPURIL, AR TTF FE Y
PRICHET D Lk B,
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Z7 FP—AEEHIIE L CREEZFHEL, KA
MO H 1T > 72,

STNI O Fr#iZs B o> B X . error—prone PCR
Wity BEIAEIC X VA TLET S
EEEZ O OBERELERTHZLITLVITS
7.
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e & M4 A ) )4

HEERERE O T v A 7 — A8 DNA K2 h5 &
+ 5 %2 v Xy H L L T
CST(Cdc13-Stnl-Tenl) B E KB & 5 L T W
5, ZXiE, RPA(Replication protein A)
ROZBEEZER L, TrATOR#EL T
AT —VIRFMHEICEET 2 Z Enmb
nTW5b,

Fe# 1%, Cdel3 BL O Stnl 2SHIME O S
s G2/M WNCHEI T3 2 BRI ERIKENE O
BN TREAEERTAZEE2RNWE L, &
AT 7 A —=FEHLEBHEWENY L ERIC
X ZnsoZiz) Vs bETH D Z
EDIRENT, ITIROEBERIZBWTRIES
TW5 Ser, Thr FEEZ RHAIIZ Ala |ZiEH
L7-Z B STNL A5 2B L7 5R. 2 T
@ Thr 28 Y VL E LTV B Al REME S R &
e BELEALO U b T TF RERRA PR
DOVERRIZ LV . M CTHEEIZZEDOFREN Y
VR ENTWA Z L AFEH LT,

THRATHEICHEAE T My Ta T A
X T—BOEREKERNT, 20V Uil
BT T A4 X —BEER LI
BAM 77 I —& 2 37F Tell & Mecl,
BELOCdk TH D Cde28 N> TWBZ &
ZRWE LT, Tell/Mecl 12X 5V ig{bix
HMRE IO 61 BB THIEEL, T A
THEBNEITT L S BV TENT 5, —
Ji. Cdk 12 & D Y i bidiaE o S #LL
eI, 260U UEMIZT 7 A
THEICIEDIERZbLSZ Ebhotz, =
O OFER G CST #EA AR I & 51 A His
RS A - —F & MaEICRBT
5N B 54 5 Cdk D HEHEIC X v GRS
Eh. ZHICE VB LT 1 A TICRRN
WZTaATHENEHEILISNTT e AT E
WEBMEREF SN TVWDI LD EEZLND,

QT AT HEURIBEDEOF = v 7 RA
> A A

MEZEM two—hybrid f#HTOAERLS . Stnl
NF =7 RA v bFF—F Radb3 & FHENE
ATz EnmmBganTnsd, Fald, SIVI
DWFIEPEL I 0 iR o> DNA B ERZ N E
L2 L Z2RNWE L=, Radb3 X o0&
@ SDS-PAGE EDEXIKENE % F51EI1Z, STNI
DBRIEFEDTF = v 7 RA v M 58

BERF LIz, ZORR., 7vd~A1 4
XD DNAEERFE, B Koo LT
PRI K A HRIHER: L T, Radb3 DZEEhNE
MABZEMRWEENT, e R LT
DEMEB L OREICBIT D Radb3 DOZEE) O
Mrmnt . Stnl 23, ERHER ORI L0 #
7 F— 7 PR L7-0b 08 R R ER
BT AEE S b O R ST, o
DIEMEIX, Stnl @ C RugEENIC L » TfThbh
TND DN, EIREKS X7 BDOIERKIC
TSN E T,

@7 u AT XU NRNITEEN LT Rinfhi &
KB OB A 7 = X A

T U VRS2 B A O T2 B AR 0 FRAT
2k, HIEEEREO Stnl Z N7 BiXT o
AT Db DK R EREE & R ] RE O
WHICEGET 52 LR ENTWS, s,
KU REMEICEDD Z DR bho TS
Stnl O N K aEIEk O | Briz 728 2 Bl L7,
ZOERIZEY | CSTHEAKZEHT 5 Tenl
ORI LT, Z0XERE%
GALI 7u®—F—IZ L0 @REIAERE LA,
MfmoLEEOBELN RSN,

SINI & LT Z DOERED I % & OkkIL 5
DEENMET L, Ta AT RNEFICHmETS
ZEERERWELE, ZORIFT AT —F
KIFNTHDZ ENbhoTe, ZDOERKD
WHEIZ X7 e AT MRIEESEHETHY | &
DIZIER SINI TIIMAE TR WERTHD C
RIGAEI S, Z DR OMEIHIZIINAETH -
7o ZDOZ L%, Stnl DN KDL ORum{E#E
BERE L . C ROKRIGHEIIBERE & OEEEIZ LY
ML OBIENHEREF SN TS Z A2 ERL
TW5,

AWFGEDFRNTFERIND, Ta AT X Ry
BN O L EP 72> 7 F i &0
ZF, TORMET o ATHEEICES TS
Fl 2 OIEMEDN AL L C Yo IR R G o 18 5 M
DHEFENTWD Z RS T LLTHS
Mo Tz, TOHIEN X, HAKREBRK L
TWAHKRFMOMAEEROELLE END
EEZLNDN, TOFEMIELEARHATH D,
L% DOFFTIZEB N T, ZOREPLNICT
B ERBLETHD EEDbNLS,

F7o. AWFFEROBRET, 7o X 7 EELREE
T D700 ) R b AT
ROVERRIZ RN LT, Atk ZOFUENRT 7 A
TOEMREEE = —FT DT a—T L L
THFACTE D AREMEND 5, AlREMEZ RIB L
TW%, ZDOXD RN G, ZHETHSL
DI EH TR Dy T2 B HL O H R . D 15
TEREDPORERY S2H 5,
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