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Abstract — The alkaline phosphatase (K-ALPase) gene of Kluyveromyces fragilis has been cloned
(1) and determined its base sequences (2) previously in our laboratory. When the K-ALPase gene
was expressed in Escherichia coli and Saccharomyces cerevisiae, it showed a constitutive activity
in E. colt, and a derepressed activity in S. cerevisine in phosphate-limited medium. Northern hybridi-
zation experiment was performed to elucidate the transcription level of the K-ALPase gene. Nor-
thern experiment showed that transcription level of K-ALPase gene in S. cerevisiae was higher
in phosphate depletion, but it was higher in high phosphate medium than in phosphate limited
medium in K fragilis. The transcription initiation site of the K-ALPase gene was determined by
primer extension analysis. It matched nucleotide position —169 in relation to the putative trnslatio-

nal start site.
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non-specific phosphatase°]ti6, 7). °]2]3F non-spe-
cific ALPase #2HF °F 90,000 dalton H=9] gly-
coproteino]™, 4 JA A ALe] PHOS f-d =}l o3
Fex]ojzltt. Oshima & 8] S cerevisiaed]
ALPase AAl=A fAzxp7F A= H(7) 2 o
71uhed o] u}3X) ul QUcHB). 3, E. coli®] ALPase=
el o) phoA T-EZFAAbe] o8 FEEHW mature
el £ periplasmic spaceell Zz)ZItH9).

E coli 2 S cerevisiaed)| 1= ALPasec]| 3}
we AFrt Falxle) pon, FHe M= E. colid
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ing (1) L griefde] 25 98 l=(2) K
fragilis®] AlPase(K-ALPase) 73 3z}oll o3t w3k
g AdT3taL HAPHA el ik ZA3 S cerevi-
stae| A et E. colidl Ao wdpEs ¥l HE8E
3 sladch.

AME W 2

AR 9 plasmids

B Ao AL¥ 732 AlPased AAlshe
8% K fragiis Y6103} A AZ host=A) E. coli
YK5373 8% S, cerevisiae NA79-10C-& Ab8-3}9) 2.
™, pSKH2013} pSKH101(1)2 plasmid DNA=Z A}
-3}tk Table 1-& & A¥Hol| A48 #F29} plas-
midE vepict

uﬂxl

2 K fragilis®t S. cerevisige T2 dubAal
2l ‘”:01] YEPD(2.0% Bacto-tryptone, 1.0% Bacto-
yeast extract, 2.0% Dextrose) WX &, E. coli2] o}
%ol Luria Broth(LB ; 1.0% Bacto-tryptone, 0.5%
Bacto-yeast extract, 1.0% NaCl) s} #] S o]&-3}<ich
E. coli YK537 A& Ao N3 Heufx] &+ am-
picillin - LB wjx|(ALB+ 100 pg/m/ ampicillin)7}
ARSEI T, ER S cerevisige 3 A XA Q] A el
A 2+ Yeast Minimal Medium(0.67% veast nitrogen
base w/o amino acid, 2.0% glucose, 2.0% agar, 50
pg/mi2] &7 ¢}v|X4b; histidine, tryptopan %
leucine) WiR| & AR8-3}dc) E. coli YK537-2& MOPS
(3-LN-Morpholino] propanesulfonic acid) 8§ 2}(11)¢]

Table 1. List of strains and plasmids used in this study
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A1 vl etslod =) MOPS bufferel] # 48 2](0.2% glu-
cose, A4 L9y 2 0.1% amino acid mixture =

al4kd 2 KH.POEA] 10mM 2 0.1 mM 571
5’*] %EE Abg-3ldeh AR 8 # 2u X 2= Burkho-
lder(BK) uj z](12)o]] KH,PO,7} 77} 15mM % 0.15
mM EXE Hrlste] Ap8-3lt)

2L WA
552 AgkE A W AMV Reverse transcriptase,

O

RNase A, Alkaline phosphatase, Zymolyase S5
KOSCO biotech T+ Boehringer-Mannheim A}=4-
B 738k32, X-gal(5-bromo-4-chloro-3-indolyl-B-
D-galactoside), IPTG(isopropyl-8-D-thio-galacto-py-
ranoside), MOPS(4-morpholine propane sulfonic
acid) ¥ Tricine 52 Sigma %+ Merck Al&%E}
Ts13kd ot

Primer extensionol| 412} o 7|ujd A= T, Se-
quencing'™ Kit(Pharmacia AhE& A}-&3}¢1.2, Ran-
dom primed labelling kit~ Boehringer-Mannheim
Akl AlwE ARk WAR T A (e-[¥S)-
dATP, a- [358] dL’[P a-[*P]- dCTP [32P] -dATP)
42 e Fskel dstad Slehsl Aot 9
A5 odHb Aok e 2 5E] )3} reagent gradeE

o]-&-ah3i ot

DNA =3 3 HITE

E. coli =5-¥] plasmid DNA¢] £-2]+ alkaline lysis
H(13)o| wie} 3Ystdom, E colie] 3 A3-E Ma-
niatis 52| CaCl, ¥W(13)e.2 3} £59 g

Strains

Genotypes or Phenotypes

Sources

E. coli JM109

YK537

recAl supEd4d endAl hsdR17 gyrA96 relAl
thi A (lac-proAB) F'[traD36 proAB' lacl® lacZAMI15]

F~ supbEdd hsdR hsdM recAl phoA8 leuB6 thi lacY

Yanisch-Perron
et al. (1985)

K. Yoda (1988)

rpsl.20 galK2 ara-14 xyl-5 mtl-1 endl

K fragilis Y610 wild type

S. cerevisiae NAT79-10C o pho8-2 leu2 trpl his3

K. Yoda (1988)

K. Yoda (1988)

Plasmids
pSKH101 Ap' 3.2 Kb ALPase/pHN114 Hwang ef a! (1990)
pSKH201 Ap" 3.2 Kb ALPase/pUC19 Hwang et a! (1990)
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A d%ke- Das(14) Ho& 33}l o™ plasmide= Cr-
yer (15)2] Aoz Hejseich

it 3 48 &3

E. coli YK537-& MOPS wjx|(glAtE% 72t 10
mM, 0.1 mM)ell A 124]7F sl ¢k F TM buffer(10 mM
Tris pH 8.6, 1 mM MgCl)2 A =3} &3 2=
NEE T sted 10,000X goll 4 1037 LAl H2]3)
T T AENS Ao g Al gsiedch K fragilis2}
S. cerevisiae NA79-10C+= Burkholder v =}{2l Az
zkzF 15 mM, 0.15 mM)ell 1447} wjef 3 TM buf-

fer= I zymolyase2} glass bead & o]-8-3 3}3)
o3 1 AedE asxdoes ARgsigrt
w2 el Ab=-% 3= ascorbic acid 3L o] 8.3}

o] ZA3lgdch vF-8-o A8-%l reagent+ 6 N sulfuric
acid, ddH,O, 10% ascorbic acid 89 ¥ 2.5% ammo-
nium molybdate €& 1:2:1:1 BEZ 4]
ZAsed a1, 37C oA 24]7F sampled} ¥EEAIZ] &
820 nmeol| A FHFx =24 AHuFsledrt

ALPase®| #AEFAH-2 Onish 5(5)¢] WS <o
7} W3l Al A Z=A)stgdc)t §.44Ee huffer2+ 8 mf o]
0.1 M Tris-Cl(pH 8.6)o] 0.1 m/2} 7] 10 mM p-nit-
rophenyl phosphate(PNPP)-2 A28t of 7] &
A9 01 miE 93 50C oA 1087 v-24])7] & I N
NaOH 05 m/E uk$-& }ﬂﬁ*]ﬁq 3 £74% ca-
mple2 410 nmel| A 9] FF L2 AgFsiedir &A1 1
unit+ 50C 9| A 18-7F H+-&A] 72 o
3l Al 7l=dl H8g aigke s AHelsiglr) wiw Al
2] F%¥+ Lowry 5(16)2] vl u}2} bovine serum
o g 3l FAHTh

albumin-& 7|&

B4 localization

a2l localization2 Manfred(17)8] B o g 3
st A+ Ao F A9 extracellular type sa-
mple® # & 31, A= AlE+ protoplast buffer
(25% sucrose, 10 mM Tris-Cl, pH 8.0)¢l] 3=t3t &
lysozyme3d} EDTAE *|2]3}ed protoplastd} A| 3.
o] 2] AbG-oH.& periplasmic fraction®. = 37, W} X
¥l A EEL sonication® E IpAgF
o] 3 Fw9Y

protoplast 3}
AP ol 8- cytoplasmic sample® Ho}

—

faoole]] s A=AL skl

RNA ZX|

A.5%2] RNA F&28 Trumpower v1H(18)9 H &
o & dgsjgict z} ulf 2ol A v gt A E diethylpy-
rocarbonate{(DEPC)®. A algt 52 M7 AE buffer
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(50 mM Na-acetate, pH 5.3, 10 mM EDTA)¢l &}
3le] of7]ell 10% SDSE A7}t ¥ AE-saturated
phenol 8. 65C oA 487t el& & v} FYAA
A 2E fslgich Thsfele] JEHL ethanolZ 3
A1 total RNAS 94& 7 3193 FHEHo g 260
nmeol| 48] F-H = A "‘"%‘:6}‘3‘““4

Northern Hybridization

K. fragilis® S. cerevisige 2 58] F=8+ RNA 10
ugs 22M formamideE $F3h= 10% agarose
gel& ARg-sle] 4C oA 3217 F-9F A7|d5§
nylon membraneell transfer #}9ivH19). Alkaline
phosphatase DNA wt#H3%-2] hybridiztion2 hybridi-
zation solution(5 X SSPE, 5X Dehnhart’s solution, 50
pug/m/ denatured herring sperm DNA, 0.1% SDS,
50% formamide) .2 42C oA 38}l 11, 2XSSCE
gk 0.1% SDSel| 4] 1554 23] M- & 025X
SSCE 3H8F 0.1% SDSell ] 15584 23] A3 &
autoradiography-& @ &}¢ich

Primer extension

mRNA2] AAPRAIR-$E Z2A37] 98] primer
extension A 3-& 313}eiv(19). K-ALPase < 7|ui<d
124 — 140l AH-8-3= %A1 oligomer primer(Fig. 2)2]
labellingell+ y-[*PJ]-dATP2} T4 polynucleotide ki-
nases= ©|83%lel3, K fragilis total RNA 30 ug&
*“P.labelled oligonucleotide primer2} 95C of| 4] 30
%2} denaturation A% ¥ 30C ol 4] 14X|7}F =4} an-
nealing A)#At} ©7|el| reverse transcrptase®} 4F
5ol dNTPS $i cDNAS HAA o}, 37C o
4 RNase AZE 3047 A e]3ka sequencing gelol
Al A7) °35-8led autoradiography 2 #ral )i,

dx o E

K-ALPase #7& X2 Capolr{e) o

o) ol A 2] K-ALPase f-3212] whdo] w2 v <]
F7lelitell o)l o3gkE whe A& A7) 98] E
coli YK537¢l pSKH201(K-ALPase +%2}/pUC19)%
JA A 715, FAHSAHE 10 mMP 0.1 mM Q1A
MOPS i ®|o|A] 14217t vk & A+, sl A
A3A1-5 410 nmol A 8] F3 52 =R}, Table
+ K-ALPase9] A YK5H37o|4ie]l HBAFA-&
Vel o @l el A ALPase A2 <9l4)
Agm Ao M FrAHoR FHEHe HAoR deA
U2 rH20), o] A Ay FAHHE JAFA A=
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Table 2. Activity of ALPase expressed in E. coli

Specific activity (units/mg)

Pi* YK537 YK537/pSKH201
0 mM 0 10.7 X102
10 mM 0 11.74 X 102

*Concentrations of Pi from above cultures were not
varied after 14 hours cultivation.

AlLPase EA7} sfzxpfe] elite] 7t Fow F-
MHor WS & 5 AeHTable 2). o]4fell 4] K-
ALPase A3z thiuiel A " o ojzho
ALPase 318 W= of2 QArE Mol 9
t}. & diZA-dFlel A= ALPaser}t §AE7] ¢3i4
PhoR3} PhoB7} #&4d3}5| oo} sl+=v], PhoR-Z tran-
smembrane sensorql “FAlol] Qlake] AY&-A| g}
o 3= PhoBE <AHsIA 7t} o]e}3de] ql4bs}
5] 3e]e] PhoBi pho boxE ¢l2l3}ed ALPase &
AzLe] AR 347 Aoz deAH gl o
7141 K-ALPase X =7} gl4bgxel] g8l 2
%Are] zle) -2 o A< ALPase -4 2H2] pho box
TE2t Aol FFRE M7 difd RHAHY
PhoB7} K-ALPase +%32}2] pho boxE <UAHEHA]
ol & E¥Aow IAE 4 ¢igly] di-FolA L} pho
box7} £A8R] ¢7] wjiEel ZeZ oA

K-ALPase RHEXIC| S. cerevisiaellA2] ™

S. cerevistae~= WA Aol uje} ALPase2]
#AJo) derepression HH+= A4S Holed K-AL-
Pase 2S5 = A1Z] AlLPase A& S, cerevisiae
NA79-10Cel A2} 03 45 B7] 93 pSKH101(K-
ALPase +rAAH/pHN114)S =A|Zlch 3 A3
+ Burkholder wix]ol|A] wief ¥ Fo #HA)AH &
28AS A 3)e 2, Table 32 8. cerevisiae NAT9-
10Coll A o] B8-S el FAHAR S, cere-
visged| A= WA Adibrxr) FFAghel o=} AL-
Pase?] #4)o] derepression ¥ 2 7 itk S
cerevisiae2] ALPase 3 2R= 914 5% ul Rl 4]
+ pho85”} F 3= protein kinase?] homologgl
Pho85 twhi¥o| negative regulatord] Pho80pS A4
31271 #AI315] Pho80p+- Phodp(positive factor)
2} 2t8-3lo] 2 7158 A )32 E Phodps ALPase
Ao W #ABAA e glo) wbdHe) ql4lke]
X7} 53] ¥& o+ Pho8lp(mediator): Pho80
pel 7|5& A&l3AHvE Pho80p H+ Pho85pE &
A 7)3= A4 22 IAHFEAE Al A AlA Phod
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Table 3. Activity of enzyme expressed in S. cerevisiae

Specific activity (units/mg)

Pi* NA79-10C NA79-10C/ K fragilis
pSKH101
Low | 0 25.55X107%  11.05X10 *
(0.22 mM)
High 0 30.05X107* 43.02X107?
(11 mM)

*When the strains were cultured in low P1 medium
for 16 hours, final concentrations of P1 were decreased
to 0.006 mM by NA79-10C containing K-ALPase gene
and 0 mM by K fragilis.

In the case of high Pi medium in the same conditions,

final concentrations of Pi were decreased to 9.38 mM
by NA79-10C, 9.19 mM by NA79-10C containing K-AL-
Pase gene and 9.28 mM by K. fragils.

pE 3t AlLPase +3 712 HALE: F3lstA] 31w,
phod, pho80 B phoS5e e oz THHe R
HAALE el Apale] aedx ¢lx|qt 5 A= Phod
o] A}l slvhs AlAe] W arxe] glri21). o7
Al K-ALPase A 32}7} S. cerevisiae ] Al.Pase f*
o] wtgat wlsgk ARE velia ol A E
n] o] 2 o, K-ALPase2] -3 3z}el+= Phodp7} 2
& 4= 9l 27 S Ao = AEY S cerevi-
siee®] Phodp ZAEF-H et AR A7l d2 Ay
A oksgtr) 1R R} A ANE A7) 9§
4= K-ALPase -f-%7}2] W& A] Phodp7} A3}
HIE e ¥art ok A4¥c) 33 ALPase
FA x| -FoATal K fragilist W)X 14F 317
Ar#glo]l AlPase 842 XYo|s=d 23] 1rwe
N4 EAQA] g o] =& a48A4S HcKTable
3). o]&lgt AMA R v Fo| B df K fragilis Y| A
ALPase®] & xd Fale QlAbgwe] Wil o3l
g4z s S cerevisigeShs A3 o E &
AL AL s ¢ 7 Sk

o

a249 localization @8

A 8] repressible AlLPase+ periplasmel] &3
sh= gAY, K fragilis®] ALPaseE X3 E. colt
YK537/pSKH201-& Az gul 2] el 4] wlj o} 3- extra-
cellular, periplasmic 22]3. cytoplasmic sample$
Aol BAE SAHF A= Tabledo} P} A &
Aol eF 70%7} cytoplasmic ®3oljA] yepyieo™
L} A= periplasm3} A Eele] E-FHolA Jepytc}
Pho8el| o2& ZE=x]+= S, cerevisiae®] ALPase+ cy-
toplasm W] vacuole®] & A:%le] ¥13ix 9li=d], A
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Table 4. Enzyme localization
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Activity (units/m/)

Pi strains supernatant periplasm cytoplasm
0 mM YK537/pSKH201 4,14 x107° (14%) 5.5X107° (18%) 1.99XX107% (67%)
10 mM YK537/pSKH201 3.99X107% (9%) 7.61Xx107° (17%) 3.18X107% (73%)
0.22 mM K. fragilis 74%107° 0.7X1072 2.9X10 2

1 2 3 4 5 6

95 kb,
44 kb,
1.8 kb
1.4 _kb,

H L HL HL

Fig. 1. Northern blot analysis of various yeast cells.
Cellular RNAs from several sources were fractionated
by electrophoresis on a 1.2% agarose gel containing
2.2 M formaldehyde, transferred to nylon membrane
and hybridized to “*P-labeled DNA probe (15 kb
EcoRI-Xbal fragment of K-ALPase gene).

Lane 1 and 2 contain 10 pg total cellular RNA prepared
from K. fragilis. Lane 3 and 4 contain 10 ug total cellu-
lar RNA from S. cerevisiae NA79-10C/pSKH102. Lane
5 and 6 contain total cellular RNA from S. cerevisiae
NA79-10C. Lane 1, 3 and 5 contain RNAs prepared
from the cells cultured in 15 mM-phosphate medium
(H) and lane 2, 4 and 6 contain RNAs prepared from
the cells cultured in 0.15 mM phosphate medium. Mo-
lecular weight of RNA was determined with commer-
cial RNA size marker.

A3} K fragilis®] ALPase #A-2 o H-&- cytoplasm
o A viejrlal gl

25 .
CGT GCA TGT GTA TAT TAT ATA TAT ATA TAT ATA TTA TAT ATA AAA CGA AGA TAG

-200 v
AAA CGT TTA ACC TGT TTC AAG TCA AAA ACA AGA AGA ATA TCA AAA CARBCT TTA
-150 Himdill

GGA AGT GAT TCA GAA GTT TTT AGA CGCA CTT GAT AGT TTC ATA TTA GGC CAC TAA
-100

CTA GGT TAT ATC AGG CTT ACA GOG AGC TAA TAG CAT TGT TAC TTG CCC TCA CGA

5a -k

GGC TAG TTC TGC ATA TAA TAC CAG TTA ATT GAG ATC AAA AAT AGT TAG GGA AAT

el EcoRl 50

ATG AAT TCA GAA CGT ACT GGG TTG TTG CCA GGT GGC AAT AAG ACT GCC AAA CGT

M N S E R T GG L L P 66 6 N K T A K R
108

GGT TTC AGA TAT GTT ATC ATG GGT GTG GTT ATT GIT TTG GCA GGA TTG ATG GTT

G F R Y V I M 6 VvV VvV I VvV L 4 G L M ¥

1%
GTA GCA CAC AAT TIC |ﬁ35 CTA AGA ACT CAT CCAGAT TCG ATT TCA AAG AAG AGA

v A4 K N F T L R T H P D 58 I 8§ K K &

W0
AAC GTG ATA TTC TTT GTT TCG GAC GGT ATG GGT CCA GCG TCA CTC TCA ATG ACT

N v T F F v 5 D ¢ M ¢ P A S5 L S8 M T

250
CGT TCT TGG CAA CAG CAT AGC CAA GGG CTT CCA TTC AGT CAT ATG TG AAC TTG

R 8§ ¥ 4 ¢ # § @ ¢ L P F § H M L N L

Fig. 2. Nucleotide sequence of the oligonucleotide pri-
mer used for primer extension in K-ALPase gene of
K. fragilis,

TATA-like sequence is underlined. Oligonucleotide
primer complementary to nucleotide position from
+124 to +140 are shown with bold nucleotides.
Arrowhead denotes the position of transcription start
site. The location of the deduced translation start site
is denoted as + 1.

Northern Hybndization

K-ALPase 34 =2ke] Wt AW 3 K fra-
gilis2} S. cerevisiae ZH¥] F+ZF3F RNA 10 ug=} K-
AlLPase -FAdz=}e] AgFa s FFH(EcoRI-Xbal, 145
Kb)& probeZ# 4 northern hybridization A%H-&
s sl Zhz 15 mM# 0.15 mM ¢ 4kd-g& &/%
BK wiR)ol| & =}t K fragilisS} S. cerevisiae NA79-
10C/pSKH101, S. cerevisiae NA79-10C A o 24
B] K-ALPase mRNA A} level2 %<3 Az} z}
mRNA level2 Table 29} Table 3ol 4| }eld 73
zro]l 7 A48 leveld}d F3EE KAk K fragi-
list= 5% diiRe A F o] 8 HARFGE
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P ATGCA

A
IOOq»ppooﬂ494*

Fig. 3. Transcription initiation site mapping of the AL-
Pase gene transcript by primer extension.

Synthethic oligonucleotide primer which was comple-
mentary to nucleotide position from 124 to 140 (Fig.
2) was annealed to 30 ug total RNA of K fragilis and
polymerization reaction was carried out with dATP,
dCTP, dGTP, dTTP and reverse transcriptase. The
same primer was used to determine the nucleotide
sequence by Sanger’s dideoxy chain termination me-
thod in a recombinant single-stranded DNA of M13
phage including the putative promoter region. The ar-
rowhead indicates the transcriptional start site at 169bp
upstream of the AUG translational initiation codon. The
numbers indicates position of nucleotide residue 1n co-
ncordance with Fig. 2.

Hol3 S cerevisiae NA79-10C/pSKH101 & A =13}
A< 14F 27HA| derepression ¥o] ] =2 mRNA
level2 R.9ith Controlgl S. cerevisiae NA79-10C 0]
A+ signale| vjel}z] ¢otcKFig 1), 2l 2+
Fol A pE2 olExm 2% FAdd H27)9

mRNA(e} 20kb)E HAAES o4 4+ g}

Primer extension

K-ALPase #xizte] AL 7§A1HE 3 M3}7] 9]
mRNAe| 3t primer extension A3¥-& sfsleic)
K fragilis2 %€ 353k total RNA 30 ugell <d7)#)
dol WA 9l+=(2) K-ALPase 3122 ATG 7}4]
codon 3}t 124 — 140 7)Aol AL&-8l= 17-mer

A oligonucleotide S primer® % 4] annealdl &

Kor. | Appl Micvobiol. Biotechnol

5-HAPN A H 72 reverse transcriptase® ©)-8-3}o]
AHALE alslgnh Fig 2004 Hel= #7ke)], AL-
Pase % %}2] primerell 2]&F reverse transcript
ATG 7HA] codone. 2 8-E) A& —169¥H o 7]al C-re-
sidueol| A -F-H3}A] F49L o 4 glchFig. 3).
71eRd A A gel AFell 1+ mRNA2S] AF8 4 9} strand &)
jde] el gloemg +1GE FA)E RS Al
mRNA A4 C A7I/E o4 = sici A=
Aiatel vlEolxal band® H]lth. S cerevisiae
ol 4 pho8ell 2]s] F %]+ repressible ALPase &
A2l Ak 7A] 2 AAl A o] A R4
FE ATG A7 —329 9712 ghedA glar e A
R 709 minor & HAb WAHE 7 Pl B
AL 2 oedx Qo)

2 o

= Aol A olu| 2 yste] orjufd-g A3
vl Q)= Kluyveromyces fragilis®] AlLPase 53 =}2]
A5 Adl o) FHAE E coli YK5373 S. ce-
revisiae NAT9-10Co) 1A A &A1 A Qliledo] u7+d]
W Aol 4] 7 dbe S arslgict. 2 A E colioll A&
TAdHe A48 vebhleda, S cerevisiaeol A=
B % Ao] derepression H-2 AA3lsict 34, AL-
Pase 32t HAlpEE +9317] 918 Northern
hybridization 85 33}l o, HANAIRSE o
7] #1884 primer extension 48 3¥3}de}. Nor-
thern hybridization 23}, K-ALPase % %}2} #x}=
K. fragilis ZFAlo A+ Q1 AF 27kef] Abobg)o] F-41 3 o)
e okAk-S BW9i 3l K-ALPase 54 -2 ©£]3t S, ce-
revisiae~= <1 iF 327HA] {32} W3 o] derepression
E‘}TL:“ Qc:}:}b]'% E—MM 0] = JA'T‘T? A %Aé ““-%’26]
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