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ATM BIZFEEDOZEIH & HEREMEAT

— M) ATM, FRPEZFOHRER, SAEBRENBEREOHTK YV N ATME{ZFD
w7y MNABTHOTE AT —BiEEOHIE —

SRR IR BE S — i (EAE T 0 PERH0E)
SRS AR BT 2 S PT SF T IR S CEAE IR e —#uR)
mo B F W

BRI AR /NS AR (ataxia-telangiectasia) 1, BIFSVEGRIEAR SRS H S A FREaEAIEREHTHY, £0
BRI R, IEAR S, SRR, WO RETREE Y, Rk LSk h s, T ORERBIEF atm (ataxia-
telangiectasia mutated) &, HIIRIBHMERIIZB VT30 LIICHEL, SALRELE) T LA 5L TIbh-o T
%, 7, amHPFI— FTHEAE, ATMZ 7+ A7 7F YV 4 /¥ b— 3% 5 —+¥ (phosphatidyl inositol 3-kinase) 7 7 3
1) —1ZJ% L, FRP (FKBP-rapamycin associated protein) 1z -2, FEl(Z FIZDNAMSH, MILEMF = v 781 > b, W
SEOEEICHERL T 5, KRBT, 2D atm, frio OEBEKOCEERIZOVCTHEIT L. N VHFEIBECDNAZ 175 Y
— 7B &MT % 2— F4 % cDNA (atm 603bp, frp 513bp) % 5rlEL, WMPEEIT - 7%, Y@ L7EIEINIZEDE PO
RAMIC BT D RERE /70y A T) S A= ar TIRHT L7, atm TIEW(brain) 12, frp TIEMK, L (heart),
JEHL (testis) TREMATRR SN/, F72, =7 M UEINS7911HHIZBY 2 atm, fp DFEHEBRENIFEILE 2O ML/ —
FrTHy AT A Y= a TR LS, amTIXTHBRIZ, fp TESHHIZHEWEINALL, £72,

ATM B X OFFRP B f£F%, F Y B »/S8kfllatk DTA0MIE T/, v 2 77 b L7=%%, FRP ./ v 7 77 Mlilid, & EDBER
TR CH - 72, ZiUE, FRPEETF O RKAIEMIEIE (embryonic lethal) T3 5 WHEMATRIE S4L/z, L7
ATM / v 7 7 MK, BPA% DT40MM & i L CHRIEEE QR T £ R0 2 L 46iz, FRIZT O AT —EihHH7
MLTW7, DEOEELY, MY amB L U2 OMEEETAp 3BEODYER L DV RBEL, HIMCH T ZL
132 DBIET- B L ANNE R 7 E MBI L OB SRR S, £, FORBFICHL X ENREFNR L REE A D
DEEZLNT. S50, ATMBETOMREE LT, MEOELEMET 270 27— BiFHE IR 2 THEE URIE S 1L

AR

Key words ataxia-telangiectasia, ataxia-telangiectasia mutated, phosphatidyl inositol-3 kinase,

FKBP-rapamycin associated protein, telomerase activity

EHN AR/ NN e 38 (ataxia-telangiectasia, AT)"? 14,
LR E BT A REEEEEENTH LA, FEHRS,
AT OHEAIHE U CREERE, FCIEOMEETL V2
ENHONTWDEYY, AF OEAORNE TIERIEA AR
MaVIZS Db o THBOBERIITEFHKENK S LB
LU, ATEEFREDEABEZIINTHHEET7%LLIE
MEENTVE, FhWwi, FOENBET atm (ataxia-
telangiectasia mutated) 2 5SHBHEEICBRIIHMG L TwaE 2l &
AR E 4, Savitsky 597 DIV —F12L D 19954, KPP
a7 O—=>7% (positional cloning) |2 & » CHEES 1722
Lid, 4BoFErI Lo L TAEEORN, FRERHIIBY
TRERERTHo7ZEFERD. TNLK, ZOLHEEET

ERLI04E 11 A 24 HRA, P14 1 A 25 H

T 2R BE S SN Tw D,

IR G & L TH S N B ph3 a5 i, Fegt M DNARE
SRS e SIC L B A ML AT, Ml % TR
k—3 R (apoptosis) % 4| & Z A, ATM {1132 OHllL
PR 258 52 C pb3 A -0 LU FEAE L, SBIAYIZ p53 ML
FRIEHEILT2WENH B I LD TBEY, Aifks
3, FOATMEEZTORMEL L OREEHITTAZ 221
e L TERTIT- /. BEEMIEED 5 L TATMEETO
ML RLTD 2 97 7Y M ETHIEHIN, B TEHH
FE T DNAMIZF-HLAMRZ %5 25/ (1) BY 7 3ekill
H Bk DTA0 I T2 ETho 20T, 9, KL
mMoEN TV dolz YY) TOATM, FRP (FKBP-rapamycin

Abbreviations : A-T, ataxia-telangiectasia; ATM, ataxia-telangiectasia mutated; bp, base pairs; CHAPS, 3- (G
cholamidopropyl) dimethylammonio] -1-propane sulfonate; FKBP, FK-506 binding protein; FRP, FKBP-rapamycin
associated protein; PBS, phosphate buffer saline; PI3, phosphatidyl inositol 3; rpm, rotation per minute; TBE, Tris-

borate EDTA ; UV, ultra violet
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associated protein) MG F-D 7 O—= > ¥ &#{f-7:. 7z, AT
BEHEOAILTIET T AT (telomere) 1ZBIERT 5 et (R IH
AUHE D HSNTEY Y, f4d 2 DEIZOWT b BRI
DTz
M e LUAHE

I[. cDNAZ 1751 —DER

W (=7 v 7 R, &) o5 LB 2 MR A NS
WAM 77 =T v F+ 27 78, 25mM 7 T 25 b4,
0IM 3-ANAT LY /=, 05% iy mML
NPT, RIS T T 0 LR U 4 - (e MR
HE) ITHREY A XU, B Rgss ("'F‘EL]’IE&;&,
R CTHEPPIZHHHR, ~80CTHRIFL. FEVFH A4 X
L7 b U Ki BB MM 1omlE 7 # 2 & &0 % (Corning,
NewYork, USA) {Z7E L, 2MAEEREF b U7 4 (pH 4.0) %
TIRWBH, TS 7~/ — 0, 200KV L-4 VT I
TAO— VIR (98 1 2) MATERAL, K LTISMHEL

CRIRGE R (b 3-8, BiR) 2HWT, 47C, 3,000

ﬁL/ 43 (rotation per minute, rpm)® & & T 20470 L, RNA
rEbKBERILLZ:. Ay 7o 7 ha—vEli
T, 105 Mik#ER, 4T, 3,000rpm T1053-HEL L, L7
RNA (SRS AR 72th, =4 /7 — ikl Eiro 72,
BoN/z2RNAE, 260nm BT ANEE 2w L, 10D %
40 pg/ml& LCRNABEZME L7, ERNA1mghbh,
Oligotex-dT30 super (F i, %) % FHWwWTK1) AT RNA 20
pg B DMLz, F05 HARYAT RNAS ugH b ZAP-cDNA
Synthesis % v h (Stratagene, La Jolla, USA) % M\ T b V) #§ 8
ONATA 7T —%{ERKL 7.

L >—=2x>2x

b NBLUBBO atm, frp O RTO Y —MITIZ & O [0
THREFEOEH VHEBLETL, M#7T I 7B T b
FEDNAD X 7 Lo F FEHNZHEDWTPCRIN T YV = o b — F
TIAT— (AR 74 ) T = A, HMk) ikl 7.
ATM 7 9 1 < — 13t  cDNA® I 4 & 4 8188-8207 (5
AAGGGCCGTGATGACCTGAG-3) & 8771-8790 (5’-
CATGCCATCCACAATATCTC-3) 12, FRP 77 1 ¥ —146979-
6998 (5’-AAGCCAAAAGATGACCTGAG-3') & 7472-7491 (5™
ACAATTGAAATCTACATGTAI) IZHIEd B, I L 72 b
VeDNAZ 4 75 1) — % W TPCRA47~» 72, PCRILIN,
DNAY —= 4 4 75— (iifi) &NIT, BLPEE95C,
0MM, 7=—1 > %50C, 30H, DNAOMEEE 72T,
I EL, ThELIFA 2L ELT30HA 7040 720 3
S 7 DNAWTH % pBluescriptKS() N 7 & — (HUE4G, KBz
su—AbL, MohMAE 77 A I FEod LR
B PesE L2k e, atm, frpl3305$ 5 & b cDNARI & #1L
EFN96%, 97.2% DHMFEMEER LI &6 MY ATM,
FRPcDNA IR 43 BLFI & $5E Stz

. /—¥rJay bngsJUgdq4+HE—-3>

BTIAI FEREBUGHIRBEEBLL, <75 —254)
DI EN 2B ACDNABT 21 % 7 H 0 — R BRIk L,
UltraClean (Mo Bio Laboratories, Solana Beach, USA) # v T
HE, SHEL, Primelt 15X > %% v b (Stratagene) %
WC, Fr—-TEREER L.

M) &R, Tb bR (brain), O (heart), Bl (ung),

Wi Qiver), H#lE (pancreas), Fi3 (testis), Bl# (kidney) &
NEIFCO L )i L7z /R A" RNA 6.6 ngh50% KL AT
IR (s, KBE) £17.5% R AT F FEAEE)
ERBLEHICLT, B5CCLOTMERE T2, FI&HEE,
220M BN LATLFL FML% T HO—~A5 V& BT, k)
AT [0.2M 3-N-E 1) /&Y /-7 128> A7k > 8, 50mM E‘r&
F MU L (pH7.0), 10mM EDTA(pH 8.0)] #, EBEFE557
bufiﬁmﬁttm,+4Dyxy77/74»7—
(Hybond-N+ nylon membrane, Amersham, Greenwich, USA) (2
WEHE. L7z, AYT T 7407 —%0.05NKEEILF b L
WIS L/zt%, 2XSSC [0.3M 1k bV~ 4, 0.03M
7L YR MY Y L TIR] ST e MR L TT
V) MEEZ T 2tk, Ry (ultraviolet, UV) 7 0 & 1) ¥ 1 —
(Stratagene) W CRNAZ A Y 75 VIZEE L. A>T
SETLNAT) T4 a LB [5XSSC, 50 % &IV 4
TIN,EXTNLMEE 01% RV = vEwy) Fr
01% 7 Y ILHET VT3, 01%7 4 3—)), 0.5%SDS, lm
g /MY 7 i DNA] T 285, 42CTTL N 781
Y—arvli, #0#, "PrE#L77zam 70 —7 (6034
Bt (base pairs, bp)] % WACRMEN Ing/ml & 2B LI A
TNy T (BRENA T, HE) FIIMA, 42TCTCIRESE
MRS 16WEHINA 7N ¥4 ¥~ a v &{Tolz. N4 7YY
AX¥=La kDAY 750 %65CD2XSSCIEH T 1545
W2, 0.5XSSCA P C164 M2 & xITV, ~80TCT
= TFIFTTT AT, NAFARXA=TTFHTAH—
(BAS1000) (&7 ¢ v 4, &R &HHWC, 70— 7OlEGHE
MWEMNE L, HHLZ AL 7T 2i30.5%SDS FP’C‘, 95T,
1057 kM4, HOT100 W, |RTHERR KPIZRTIE
WEWENS T FLES L ar (rehybrldlzatlon) [N ARVAN
Thbbh, IOHLASTI L EHOTHTT—T (513bp),
AL hU—-LELTOI-T o5 70—7 (486bp) T, 1E /

Kinase domain s> ATM probe
TK ﬁB TXh TX ﬁB
<
6kbp
B Neomycin
: fa Fxnn ot
< ~
- 4kbp -
C Histidinol
.
ﬁK ?B Tx 7 ? XhB ?X ? B
< ey
4kbp

Fig.1. The partial restriction map of the chicken ATM genomic
locus surrounding exons which encode the PI3-kinase domain.
(A) The wild-type restriction map. The nucleotide length
between the two BamH] sites was 6kbp. (B) The neomycin
targeted ATM genomic locus. The closed square indicates the
neomycin gene (2kbp). The nucleotide length between the
BamH]I and Xhol sites was 4kbp. (C) The genomic locus of
ATM targeted by placing the histidinol gene. The closed
square indicates histidinol gene (2kbp). The nucleotide length
between the BamH] and Xhol sites was 4kbp. B, BamHI; K,
Kpnl; X, Xbal; Xh, Xhol; XhB, thI and BamH]I.
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—Hr7ay bNATYTL4¥—-Largifoi. 612, b
VSRS, 7, 9, ILHO&ZEIIRHESN/K ) A+ RNA 35 4
gx v, atm, fip, B-T7F 200 T/—HF 70y b0
L T7)FLE—arkiroil.

N. 8—FvFqa iRy a—DRH

FBLL 72 8 ) atm cDNA (603bp) % #T & LT MY RS 2
25 4 751 — (Stratagene) ¥ A7 V) —= 7 L, $RERH %
e U7z, HIRBEERRIC TR =¥ F A 1 2 2 F O OH]
PREE R 2 ERL L, =27 579 5H59E THB X £ 2kbp il
b7 BHIBIZ A F < 1 ¥ (Gibeo, Rockville, USA), B LUk
AF 7 72— (Sigma, St.Louis, USA) &AM ELTEEN
FNHEALT M atm 7 v 77 FEEE 2MEMREL
1. /2o 7y bEEFE, pBluescriptKS() <7 ¥ —I2 7
0= b UARFE, BEERICER L.

kL2 frp cDNA (518bp) %L LCH /25475 —%
AN ==L, GIRBEELIBCCR - X 228D
B MIKEE I % (EK, B & 2 3kbplibZz BT, £
T4 Ly, BLUPRTF V7 - VERARERE T AL,
MU fp 2w 2T MEIETE QREREE L (2).

V. DT40#BlamiEE & L ' DNAT EEER

vy 7 MERGHIIRLE, HE DNABZF-HLAMR 2 2 /R
WBITIETHMSNE B v oSERMMMAR DT40 MY (&L
R R ZE GRS T VAR T RIET LV F — 4 HE
Xy fibhy 2ER L7z, M, MR (RPMI1640 55 i,
10°°M 3-ANHT Ly /=, 10% 7 L RBITIE, 1%
UL, HEFIEL TRV ) Y EAMLT R LT R
272 T, 395C, 5%C0:D b & THEEET-721X10HD
DT40 ML % 3.0 18 )~ BEEE S (pH 7.4) (Phosphate-
buffered saline, PBS) {2 Ci#kif L, 0.5ml PBSIZ#f L7:. ED
2y r T MRET %25~ 30 ngMA, K105 HER S —
XV —SEH: 3% (Bio-Rad, Hercules, USA) 127C, 550 5KV K,

Kinase domain s FRP probe
A -
fX Sa ?E fS $X
& S
= 9kbp -
B Neomycin
e fg
X 'Sa S X
P e g
12kbp -
C - Histidinol
; 1
X'Sa ‘fE *x ‘rE S X
<— >
7kbp

Fig.2. The partial restriction map of the chicken FRP genomic
locus surrounding exons which encode the PI3-kinase domain.
(A) The wild-type restriction map. The nucleotide length
between the two Xbal sites was 9kbp. (B) The neomycin
targeted FRP genomic locus. The closed square indicates the
neomycin gene (2kbp). The nucleotide length between the two
Xbal sites was 12kbp. (C) The genomic locus of FRP targeted
by placing the histidinol gene. The closed square indicates
histidinol gene (12kbp). The nucleotide length between the
two Xbal sites was 7kbp. E, EcoRI; S, Sacl; Sa, Sall; X, Xbal.

25,777 v K (farad) D&EMFTFIZZLY PERL—Yarg
oz, BRTIODMER, 20ml DML P CRERE L7,
24 K74, 80ml o) IREE A 2mg/ml A4~ 1 L v T2l
Img/ml AF Y7 =) CTHEBL, 96X7 L — MIEELL.
THHS 10 H R — %ML /v 2770
BIEE, ¥y A TS A ¥— 3 CHEE L.

WM. ¥¥>Jay tnadYsE4E~-2 g

B L2/ v 77y ML 15ml (1 X 1071H) % 7 & {0
(Corning, NewYork, USA) 24:, 4°C, 1,000rpm T 5% # L
LIS % Lt S 72, RIS, (LM 10 ~ 40455 O DNA Y
i [150mM ¥g{k+ b @ 4, 10mM Tris-J5# (pH 8.0),
10mM EDTA] Z#lifs % 8% L, 10% SDS % 100 p1I0 R 72%,
B EEAT100 pg/mliz e 2 & 1270 7+ — ¥ KEW (= v
Ko v—r, HE) 2#MA, BeMicf]aeLz, £0f%, 55T
T, 37°CTI6HERIRE L7z, Pk tE7 = /7 — v [
7 = (DGR 201%8 L FRF T F )y (K
FIE) & IM Tris-HalE (pH 8.0) ¥ CIE{L] &z, FEWC20
SIARE IR A L 72/ 4,000rpm T 10 43 W50 L i & DI L 72,
wEOT /) — -7 D ORIV ABRTEEMLETY, &5
ICFO FERELLE, 2ERN100% Y /- EEBEL
Foo AV =V EN Yy b CEWET, ) ot W TR
HaEw-< D2EmL, FRISHH L7z DNA % & - Tl
L7, ¥y bE2T70% % J— I 1050 M Lok, BiE
VZSLCTHEE L, 10ml o0 R i 25 B8 AR i LT 16 TRy [H] JR i 7%
DNA#ENLL 7. atm /v 7 77 b D S BILL 72 DNA 10
1&g % 100 7.0 BamH 1 HIBREES GRIEHD) C€307T, 24 KR
BL, =¥/ —LikgEfTo7. BohilEie e, 1X

4kbp -

Fig.3. Southern blot analysis of three kinds of genomic DNAs
with an ATM DNA probe. The lane 1, parental wild type DT40
cells; Lane 2, targeted heterozygous; Lane 3, homozygous
ATM knockout cells. Genome DNAs were digested with
BamH]I, so that the 4kbp and the 6kbp bands indicate
completed and imcompleted in targetting of ATM DNA.
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TAE ikEN#E & [40mM Tris, 40m M JkE:BE, 1mM EDTA
EH 8.0)] Db &, 30FN FDEEETIZX 15cm D 1% 7 #
O— AN EHCTESKE v 17> 72, BREE~—7—& L
THOTHELT ) VT V=3 FO2HREXRE TELIA
kB E I L7z, SV F0.25M BRI IZIE LEIRT 104
BRE LIMAKSHET -7z, £20%, FVEEEKRTTTE,
AT (LSMUKER{EF R ) w4, 0O5MEILF MY Y L) BT
SO RRE L. EMBEREREL, YVEREHRIZLT
DNAMEG B LOEMKD LICE E, EE A 7F » (Hybond-
N+ nylon membrane, Amersham) % FIZERT, R—/{—¥F
ME1kgDEL ZFETH—IZENE 2, 04M KERILF b
Ny LEREERRERE L CI2EREBE L TEE2fro 72, A
VTG RIERRCH LT, 2XSSCHRTIRE L 245 19/
gL, UVZOR) -2 HWTDNAR A 7T FIZHEE

12 3 4 5 6 7
ATM

B -actin

Fig.4. Northern blot analysis of ATM, FRP and 3 -actin mRNA in
the various chicken tissues. The membrane was probed with
the chicken ATM c¢DNA fragment spanning nucleotides 8188-
8790, the chicken FRP cDNA fragment spanning nucleotides
6979-7491, and a j3-actin probe. The lane 1, kidney; Lane 2,
testis; Lane 3, pancreas; Lane 4, Liver; Lane 5, Lung; Lane 6,
heart; Lane 7, brain.

ATM

FRP

B -actin

Fig.5. Northern blot analysis of ATM, FRP and f-actin mRNA in
the chicken embryos at gestation day-5, 7, 9, 11. The
membrane was probed with a 603bp of the ATM cDNA with a
513bp of the FRP cDNA and with a 2 -actin probe. The Lane 1,
5 days; Lane 2, 7 days; Lane 3, 9 days; Lane 4, 11 days.

L7z, &5, AV7I5 0% 1mlONA T4 E- 3
WM ) BRI, 1mM EDTA, 7%SDS) &3tz 7
DNy FORIZANEY) v —F—TE A#K, 66 CTHRE S,
HH60FE T LA T A - aruffol. YPTHEH
Lizatm 70— 7TEREMAT, %O&EETI8REENS 7 &
I¥—ar&iTol. WTH, HEER AomM Y »BRRER,
1% SDS) #1C, 6554 MOk % 3M4T-72%, 65C154
Mk, ~80CTAH— IV TT7 4 %1707 (H3).

EARLZ, frp/ v 77 MEREA & L 72 DNA % Xba 1 i
FREESR COR¥EER) TR LR, 70— 7ERERVTTY
Ty PNATN ALY~ g R

V. /v 777 MEBROEEE Z DERE

atm/ v 77 FHIMEISSmIMIBEER Tt v v a2
(Corning) 21 X 10°{E/ml D& CHEM L, 39.5C, 5% CO,
DL ETHERLL., T0%, 12KHET28EE oM
FHL 7z, EHENG, MIBLEAMIZ04% Y 37— (Gibeo)
BRAEL, /AN TZOVOIREEE (BEEERALE, ®E)
ZHWTIEGRE O D A% 2 THRSE THRF L 7.

WM. FOX5—tEMEORE

FHAT—YiHEEE, FIyvR—¥FEAT—PREF Y b
(Onceor, Gaithersburg, USA) % iV CT#lE L7-. DT40#ilE,
EWatm 7 v 777 FIBOSHEEMELX 1B EHCT,
% PBS () B TikiE L, CHAPSIAW [10mM Tris-35HE
(pH 7.5), 1mM MgCl2, 1mM EGTA, 0.1mMNX>rH 3,
5mM B-ANAT MLy =N, 0.5%CHAPS, 10% 7)) o
—NV] CRERKEIZ30SHEL TlilRtESL, 4T,

300 r

250 F

200 r

150 F

100 t

Cell Number ( ¥ 10,000 )}

50 F

O ]
0 12 24 36 48 60 72

Culture Time ( hr)

Fig.6. Cell growth curves of DT40 cells and ATM ™/~ cells.
Closed squares and triangles indicate the number of DT40
cells and ATM ~/~ cells, respectively. * P < 0.05. The values
are expressed asX £ SD (n=3).
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12,000rpm T20 3 HEL LT, 20 LiFz 7z, LiFo 280nm
BB EFMEL, 10DE 05 ug/pul LTEARE:
AL B THEEIRERLL. Thab51ug/uld
METENADS D, BIUZO10HHRE, 5121 pg/pl
DWRETET, 105 MMEMIE L 72dDTH 5B, PCREIEGIZ
BHBEL2 plTORCTS DR TRIEE Tz, —= N
¥4 75— (PCT00) (7T AF v 7, &) o%ElE, 30T, 30
DEOBRIGICHRNC, #EEZ 4T, 30WE, 72—
¥ 7 #607TC, 307H, DNAOMEL 72T, 46BHEL, Th
1A 70 E LT308 4 7 VitfT L7-. PCREUET.® DNA
WL p LR B HEER 025% 7072/ V7V —,
025% %Ly 7 /=, 30% 7 Ea—, 5mM EDTA)
FINA, 12%FFEER)TZ LT I K40 {1 X Tris-& 7 B-
EDTA(Tris-borate EDTA, TBE), 12% 727U AT I F [12%7
ZINTINEST— E—LFER RE), NN-XFLrE
A7 7)VT IR FIEASE)], 100 £1APS, 10 1 TEMED} T,
PKEIRRIE L L TOSXTBEZ VT, 3508 b, 1HHESR
KBYE AT o 7. BEIKBHE, V% SYBR Green I (i) T
2047, EGIRIE L CHEETV, TAGFE A X - v —S]
(Molecular Dynamics, Sunnyvale, USA) T %47 - 7.

13 i

I'. ~UJATM, FRP D98 E48E
PCRTHIES N2 cDNAWH &z 7o —7& LT HE

12 3 4 5 6

36bp —»|

Fig.7. Telomerase activity in DT40 cells and ATM ™/~ cells. Cell
extracts were prepared and assayed by PCR with the telomeric
repeat primers at cell extract concentration of 1mg/ml (lane 1
and 4), and 0.1mg/ml (lane 2 and 5). Wild type DT40, Lane 1-
3; ATM /-, Lane 4-6. Heat-treated extracts were assayed as
negative control (lane 3 and 6). The 36 bp bands are shown as
internal-control bands.

i3

cDNAGA 7Y =% A0 ) =2 T LIAER, 7+ A7 7F
JNA /i =3 (phosphatidyl inositol 3, PI3) FF—+¥ F x
1 % &t ATM cDNA 7 0 — > %4872, 1) ATM cDNAIZ,
R ABERI AR L1077 R 7 LAF Kd b, 35007
I BIrSLRABHEEZI—FL, © FMATM cDNAL X 7 L
+F FEHITI6 %, 7 I/ BREFI T8 %DM LA L Tw
7o, FREIZ L TH SN FRP cDNALE, K ABEV#KR< &
011X 7 LAF Fhbih, 337MOT7 I /Er 60 BHY
#a—FL, & FFRP cDNA & X & L5 FEHITI72%, 7
I/ BEFITIL6 %OMEAMEA L T, 72, b1 ATM
73 EEEHIE N FRP T I BEFIOMEMEIL122%, & b
ATM 7 3 7BEEEF) & & NFRP 7 3 / BEECHI ORI I1Z32% T
Ho .

I. ~'JATM, FRP OEHE#, FEICH T2 RERD

1. J—=H¥Fr7ay FEZLD KB TDatm, frp DFEHR

atm DY FHERICOHEFREL T Wiz, fip D232 Fidh,
BETEHERAL TV, 32 ba—-LELTHOR-T2F 1
BHTH—/N Y FELTROO N (M4).

2. J—Hr7ay MECLLRBEERCOam, fp D%
I

atm, frolx, & BIZPEINS H OB CRIMLIEOZ. atmid7
Fe¥—2E LTERBL, mldsAZE—2 L LTHELIISE
BEMETFTLTWE, 2> a—LEeLTOR-TIF 1,
BI AR TR S (K5).

. atm / v 77 ~MEEEOMEERIETERE

HAET2HEE F TORHIICB VT, FARIDT40MAE & atm /
v 2 7y MO 128 MBI CRH L /2R K6 IR L 7.
36MERIE & 0 EEICH B (P<0.05) 274 L, 728l H Tl
atm /v 7 77 ML, FAEBMDTOMBOLELTCHY,
B & 2 OHIEHE XK T L Tuwi.

V. DT40#EETDatm / v 77 MI LB FT0 4 5~ &

ENE(L

MBI TT O 27 — ¥ ELHF ST, 36bpDIN
M2y bO=AONYy FORDEH ST BILBL % alH
22T, BIELOMNERT > b T — L DT 50 KA S i E
D BIEMT ORI AR DT ¥ — 87 — L ARSI
atm /v 7T MO S ¥ =8y — i, 45 DTA0 ML
DFNE L THS M@ isEE A L7z (17).

% =

Savitsky 5 %7 O 7L — 7121 ) 1995 FEATM B {6 T-H 7 1 —
Sy TENTLEGE, ATORNOMIIZE T 2098 25& ST
HEH LTV D, 19964E121dBarlow 52 7V — 72k
ATMMBZET- D 7 v 777 b= AL EREN, FORECHE
BT IHRBENOREPERIZITbN S L) 12k - 72, ATM #{x
FDIO—= T OERT LD, ATEEOBN, HHFIC
MAT, ATHMEER, TIER, NASWRICE oML
bOZENG, IS EOEENEE, S5 ZHlaEPY 2
DNA {57 91919 |2 BA LT, RATABMEOMI & F55, 6
WIH - NEPBONETHA) HTEDLOTEELEHRY
boLEZLNS.

atm, BIOFOWABET " X, 0O PEREMIH
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Abstract

Ataxia-telangiectasia (A-T) is a human autosomal recessive disorder classified as a primary immunodeficient disease. The
various clinical features include neurological degeneration, immunodeficiency, predisposition to cancer, hypersensitivity to
ionizing radiation, and premature aging. The chicken homologs for the disease gene ATM (ataxia-telangiectasia mutated)
¢DNA and related FRP (FKBP-rapamycin associated protein) cDNA were cloned. Expression of the ATM and FRP genes was
analyzed in chicken tissues. While the levels of ATM mRNA expression were high only in the brain, FRP mRNA levels were
high in the heart and testis as well as the brain. Expression of the ATM and FRP genes after 5, 7,9, 11 days gestation was also
examined. ATM mRNA levels were increased markedly of 7 days, while FRP mRNA levels were high at 5 days. The ATM
gene was disrupted the targeted homologous recombination in chicken DT40 cells. ATM "~ cells grew slowly compared to the
parental DT40 cells. Further, telomerase activity was elevated in ATM 7~ cells. These results suggest that chicken ATM and
FRP are regulated in different ways in the early development stage for chickens and that ATM inhibits the telomerase activity.



