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ABSTRACT

Several strains of Agrobacterium tumefaciens were isolated from soil in the Taegu area
and characterized to develop some useful vector systems for higher plant genetic engineering.

The selected colonies had a unique form, and strains from the colonies were capable of
tumor formation on the sunflower leaf surface. They had a large plasmid. The restriction
analysis showed that they were another kinds of Ti plasmid compared with C58 and Achb.
The isolated strains were identified as the nopaline type and also as biovar 1 A. tumefaciens,
according to their tumor morphology, biophysical and biochemical characteristics.

One of the isolated strains, AK204 was transformed with binary vector(pGA642),
having selectable marker(Km’, Tc"). Furthermore, maize tissue cells were transformed by
cocultivation with AK204/pGA642, and the transformants were selected on the selective me-
dium and identified using PAGE patterns of their soluble proteins.
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AlEH ol 4] W75 transposable elementy} P]E
Zrglole}l 24 e AEAA FAHAE o843}
e ATE AREI SIr(30-33).

A. tumefaciens= Rizobiceaed] &3l &9k v|A
24 F2 AAdAEY] A Rl =
crown galle)g} E2]$-= tumorE f-2Hah=H|(34),
o)t o] FF7} /WA= A plasmide] UH-el T-
DNA7} AEAHE2] genomel 2 Holx o}(35, 36)
44 24849 F9E SolalT E94 AL
RdL fA 7] dlelA 8] Z=TH(37-40). A ¥
AR tumorZ2-& FFE A AR FAo 29
RS 4A 3, AE AR o] EAEHA] 4w
wj z| A Aehulok=led(41), opineo|zhs w]dH
AR oju|x At FEAE AYArsHA =Hoh(42). =g
T-DNA 9] ofZsatcho] $]x|3F 25bpe) B-hxgh ub
B9 Aeld AAT FAAL 25 AE AZ
2 3741 & 9gol HEA SUTHe). oleld 54
£ o]&3led Ti plasmidE % AEA9 vector
system @2 sPdale s At ASEL glovt A
PO Z 43 A ATl dstoiE
T Wske 4Esh ATe AR A A2
X YellAe A Ao dAA So] FAHSR
A A} (44). o)HF FAHE A3 HallM=
M2 FFE HEEAd 59 SdHAE
Aduralz, FokgARAAte A 2 AEAE el
9] whalso] #oiyd promotert} terminator 7]
Aade] Abgl ze]w #)3 DNA(foreign DNA) 9]
Ayl 2 A EA RS Ho] W Se] Ate] AR F
o},

oo B AP FE S50 A
o S-Adolut wijok 7l BARE 7t Ao A%
o7 ek XAg2HE AAH A tumefaciensdE ¥
ZAGL o]F 5] A o]45ty] H5t
o] binary vectorg o]4-3le] UM F S
9 | 29 FEujoks AAEc

g 3 W

SR & A%

B A#e AMEF 244 F2}(Zea mays cv. Jin-
Joo Ock)v 4 23530 2He FoRgte
v, EcoR I, HindIll, BamHI, Smal % carbenicil-
lin(Cb), kanamycin(Km), tetracycline(Tc)-2
Sigma(n|=) A} AFS AME-sHTh
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iz AFog2A A tumefaciens #F C583}
Ach5:= KISTS $-4z egogie Hohito}
YEPuj A& ARg-sle] Alhufopstma] AME-3HAL,
binary vector(pGA642/E. coli MC1000)+ Wash-
ington F#H &) Dr. Ano 23e Fohito}l LB
2] Akl A Alch el kst ik,

Bt wot

Hlsdl FA(300mg + 10ng)8) EAE Alslo]
70% oleke-g-Mejl 3027t X3t 20% sodium
hypochlorite§--& Apg-se] 1587 d43 ¥, F
Aol A R 43 AT o, 2 S5
of 5217k <k A&k FwAlF) F2k= 0.7%
water-agar plate Aol z}Este] 30°C Y bAoA
ol 2| 3.

Agrobacterium tumefaciensS| 22|

A. tumefaciens®) H-2l& $3t ESkAE+E uF
T TFAL wEE, kel P AR el A A
#3t9lom (45) Schroth(46)9] AHAui#| 5 AHg-s}
et

EokA o] detls Aelufz] Aol AFste] 28
T2l & sl A WepshRA colonyH S e}
dc}. pH 7.18 245 wjAE 713F AR 3 ber-
berine 275pm, sodium selinite 100mm, penicillin G
(1,625 units/mg) 60pm, streptomycin sulfate 30pn,
cyclohexamide 250pn 2] bacitracin 100pm-&
b} ngHoe Arese. 949 colonyt 5
wjzlell A 23] AlujoFat 3 ©l colonyE #3te
YEPuj 2|l 4 B2 3t9ict.

B gMs dAt

Adu 2] Al AEE #3E9] $F I45E
z2Ab8}7) 9Jsle slulel7)(Helianthus annuus) -
A%e] o Aels AHESIALHAT).

=315 dnlelr|e] ;U E BHE &H 4%
S & F s At dded AAE R
95 oA opals HEsHe] g 2ol Zo]
¥ B5 iAol xAkste] 28°CollA] wieksb A FoF
o) gA AR A

o

el A Me|, WSSt S4 XA
ke 4% gFSol diste] Gramyde A
Alstglon Batan] 4 st de) d 54
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22 7559 A2, ABEY 548 g
95t 3-Ketolactose 3JA%(48), citrate o]&%
(49), HS 445, 2% NaCloll o3 WA o A
A YALE(50) 283 etiY o]45(51)& 24}
shalct.

Plasmid2l 201 4l plasmide] AFEAM FTA}

Plasmid DNA 2] 8¢l alkaline lysis ¥ (52)
of &&tsich. YEPuA|elA] vkl wiokal-g 4,500
x g oA 5E7F ARt FEla glucose <
Z4-N(25mM Tris-HCI, 50mM glucose, 10mM
EDTA, pH 8.0)¢ #&gt & lysozymed |8}l
t}. Alkali-£9(50mM Tris-HCI, 3% SDS, pH 12.
45)% 71t vhg g gl AA s ¥, 444
plasmid-& #%38}gr}t. 5M potassium-acetate &
Hd(pH 4.8)& Fristed AdEeld A5do ss-
phenol& AHzlste] dhilAS AL F, A YAE
2)sle] AH3S 348l 95% ethanolg Hr}sted
—70CA plasmide A Azl AHH plas-
mid DNA+= TE 94389 (10mM Tris-HCI, 1mM
EDTA, pH 8.0)¢ =] 0.5% agarose gel H7]4
= AA| shodt

Autgl 752} plasmid¢] 454E 2487 $)st
o] 5 C58 ¥ Ach5¢] plasmidg& &=L Lo 2 3}
of FcoR 1, Hindlll, BamH 1, ¥ Smal 59 A3k
EA4E A2g & 0.7% agarose gel A% 4
Algkgtt. EcoR 1, Hindll Y BamH 19 z]d)
glolA] AREEE 9kEgol S 50mM NaCl, 100mM
MgCl, ® 100mM S-mercaptoethanol-g& #-5-3F
ImM Tris-HCI(pH 7.5)0]¢lem, 37Cel4 247}
ot vkSAIZ L, Smael o A$E 200mM KCI,
100mM MgCl,, 100mM S-mercaptoethanole] 7}
# 150mM Tris-HCI(pH 8.0) =2 do|g o], vl
2 30CollA 2417F B4k AA] &H4e)

Agrobacterium tumefaciens® HAF &l

o] #5759 PAHFE $)3le] freeze-thaw
3R (53) AHE-slsdc) 45 YEPu=|of wfjokst
F 4CoM sdAelstd ik, ¢]E 015N
NaCl g-do &gzl opr] dA8e 3)gow, ¢
A8 #AE 20 mM CaClyoll Aj&ebstdet. 2e=
A8 %o chloroform®® ANFgl binary vec-
tor(pGA 642, Km', Te) & 7}5t1 dsta sz 4 |
5 3 5AxNAeH, o5 37CY
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o4 537 Asko] shEstelck. oi7]e] YEPwA)
& 7kste] 28CAA 2412k Fob Alddd o, 5
pg /mie] Teob 20 ug /mé e Kme 3H8-8 YEPH)
2] Aol Aol 28TC ol wiekstA &A%
E A, BREsh

449 B

el A delAl7] S5 fFAEY FulS
F-HE Smm 27|12 Aukste] el AHE uke &
AT A tumefaciense} 2wl oS- AA]h¢dc)

TEMFE 22 500ug /mee] CbE gh-3t Bowl
A4} 3 <k wjoFsle] o F-2E FAE A
A F 500ug /mee] Cbe} 250.g /mée) Kmo| E3
A AR $A callsdgAS FEslelch

274 ZHALE A2 wiz|o o)Aslgon, ¥
Hell callus7} HA" z2o2Re 7He4
< 358t (54) A3 F 5% slab geld AH&-3}
o] PAGEE AAlgtx A} calluszA 3} w)wmsle
2A PAAE 55 2l

4 3

Agrobacterium tumefaciens?| 22| Y 3

A 2] Aol A FAEH F5E2] colonySe
5 HHE e Aate)r) el &
< 24t} Colony ] A& o B8 jvoryd xi
< =S gglow, o 7]7ke] Hojzd) dlz}
FEAoR FEA Exs H2AS Ho7|x slgir}.
%gF colony®] EHE &7)7}F 9lglem ¢He ok}
B=34 vepdoh(Fig. 1., Table 1.).
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Fig. 1. Isolated colonies on selective medium.

B gMs
Adufz] el A clonyd AT FFEY T4
HA S FARE A3, vioF 159 Fof siuletr) &



194 Korean J. Biotechnol. Bioeng.

Table 1. Morphological characteristics of colonies on selective medium.

Strains Color Form Surface Elevation Margin Optical character
AK204 ivory circular smooth convex entire glistening
AK260 vory circular smooth convex entire glistening
AK301 yellowsh circular smooth convex entire glistening
AK400 ivory circular smooth convex entire glistening
AK403 ivory circular smooth convex entire glistening
AK501 yellowsh circular smooth convex entire glistening
Cs8 yellowsh circular smooth convex entire glistening
Achs yellowsh circular smooth convex entire glistening
A9 oAy Fuyel AAYIE FACE B A ANeldE BF HeE JetezA(Ta
sl Fopol $4PL ¥+ dov], o A ble3) biovar Fritiveny
o] AEsERo] AojEl BS 7)Bulx| Abel|4] Z=Al FAFFEL el o 24 arabinose, cellobiose,
st} (Fig. 2). mellibiose, trehalose, adonitolg-2 o]&3}3 o,

erythritol, tartarate, phenylalanine, tryptophane
o o832 Xah= ZoR BAESIck(Table 4).

’Tsv.gh g : ’ Table 2. Morphological characteristics of isolated
: - strains.
Strains Gram staining Shape Motility
AK204 - rod +
AK260 - rod +
AK301 - rod +
AK400 - rod +
AK403 - rod +
) ‘ AK501 - rod +
Fig. 2. Tumors formed on sunflower leaf surface Css B o n
by isolated strain(AK204). Achs B od "
SEf L ME|, MBIEHE EA — ; negative, + ;motile
By, AdE #F5L 2F Gram $A402 et
weor Thto|gia et 354 7P‘L1- Al Plasmid2] 2191 3 plasmid2| AHEM ZA}
(Table 2). Plasmid& &3l3}7] 93 0.5% agarose gel A
—7—/\]77_"“:01] tjsle] lactosed 3-ketolactose2 719d%-8 A3 Ask= Fig. 33 72} 6709 24
A7l 58S AARE A AR vehge FFE 27l C585% Ach59) #A$-9 fapet
], mtratea- f{}-n-??} Simmons¥ o] 4+= alkalid} 3709 band patterng vjehl o], 7HF ©o) of
£ o848 g 9l AR %3} band chromosomal DNAE AJztso], 1}
A=At =3 2% NaClel| disle] WI4E 7 2] 278¢) bandZelA] o}#iZ-2] band~} Ti plasmid
Ui gde AeR Jedy, e F5e 28T 9 CCCHeog, 9% band: OCHY 7o o
37CoANAM A5 Hbdo| 40CoNMEe ASsHA] £3l A=tk adebA 6709 FAFFELE BT 1449
9ic}. 18] lead acetate paperg ARL-3F H,S A plasmid& 71412 g A2 Azt=).
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Table 3. Biochemical and physiological characteristics of isolated strains.

Charcterisctics AK204 AK260 AK301 AK400 AKS501 Cs8 Achs
Formation of + + + + + + +

3-Ketolactose

Utilization of - — — - — _ _
citrate(Simmons)

2% Na(l tolerance + + + + + + +
Growth Temp.
28T (+) (+) (+) (+) (+) (+) (+)
37C (+) (+) (+) (+) (+) (+) (+)
40C (=) (=) (-) (=) =) (=) (=)
H.S formation + + + + + + +

(lead acetate)

+ : positive, — : negative, (+) : growth, (=) : no growth

Table 4. Utilization of several organic compounds as a sole C source.

Charcterisctics AK204 AK260 AK301 AK400 AK501 Css Achs
None - - - - - - -
Arabinose + + + + + + +
Cellobiose + + + + + + +
Melibiose + + + + + + +
Trehalose + + + + + + +
Adonitol + + + + + + +
Erythritol - - - - -
Tartarate d d - - - - -
Phenylalanine - - - - - - -
Tryptophane d d d d d d d

+ : utilization(growth), — : no utilization(not growth), d : doubtful

123456789

Wy b hed e e

lane 1; A. tumefaciens C58
lane 2; A. tumefaciens Achb
lane 3; A. tumefaciens C58Ci
lane 4; AK204

lane 5; AK260

lane 6; AK301

lane 7; AK400

lane 8; AK403

lane 9; AK501

Fig. 3. Resolution of high molecular weight plasmid Chf- ; chromosgmal DNA
of isolated strains. pTi ; Ti plasmid(cce form)
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FAFFE FollA dulelr] FAEY o[ &
Hol| gk FoF FATo] stk wdd AK-
204 #F9 plasmidE Ealste] EcoR 1, Hindll,
BamH1 2 Smal %9 AFasE xzlste gz
329 C583 Ach5¢] 79-9f wjmg A7|ds
ko] pattern Fig. 49} 7o) yehydrt.

Cc58 AK204 Ach5
NEHBS NEHBS

NEHBS

Fig. 4. Cleavage patterns of pTiAK204 compared
with C58 and Ach5 which were used as con-
trols by 4kinds of restriction enzymes.

N ; no treated, E ; EcoR 1, H ; Hindlll
B: BamHI, S; Smal

Zkzte] AgF kol oste] AstE AK2049) plas-
mid patterne] C58 2 Ach5¢} otz A Yehd+=dl,
Aubgo 2 band9 47F g ¥t oz} 43}
Ao Bxo) glojHE xelrk Qldch v
AK2049] plasmid= C58 % Achbeh= & £F7
ol #hald 4 9lgdch.

Agrobacterium tumefaciens2 EEHE

Tcgb Kmol #7bel YEP#iA] AolA= A5
F e AK20475-5 ¥AAY A7 F, Test
Kmeo) ztz} 5pug/mé, 20 ug /mé RA7HA s =lell A
24217} wieksled colony & Adshe dF5 Alwts)
gc}. A FFEHRE plasmidE %539 aga-
rose gel A7]35% A= Fig .59} Zstcl.

AAHeZ 5744 bandr} vehted 14, 29
band& 77t pTiAK2042] OC, CCCH o2 Aj7ts]
), 331 2 5¥ band: pGA642¢] OC, CCCHL
2 Az=c. 282 48 bande chromosomal
DNAY Aoz A7} lane 12 FAAEA
plasmid pattern© 24 AK204(lane 2)ol& £x43}
2] o= pGA642(lane 3) 2] plasmid band(3, 51)
7} w43t 9ol Jebte =2 binary vector7} A
o] ¥|%3-& #ald ¢ Ut
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Fig. 5. Agarose gel electrophoretic patterns of
plasmids.

lane 1; transformant AK204/pGA642
lane 2; AK204

lane 3; E. coli MC1000/pGA642

W; Well

1; pTiAK204(oc form)

2; pTIAK204(cc form)

3; pGA642(oc form)

4 chromosomal DNA

5; pGA642(cce form)

S55o gang

gAAA <l AK204/pGA6429} &5 Ful 3
o AEZ FRMFANFLRA S FAA
e freshedl 9od 278 279 S5
F AYE SHollA 48AZHA| ThekeAl A st
£ 23, callus®] f7]= SEolF FE Ak S7tst
of 2A7H 7AAle ol AdskE vEpigiod ¥
e A|zke] 2417k o)o 2 Aol Ag-ole cal
lusf-71&0] §743 AstEslet. ul ophie} 24

H
H-

tlo do

Table 5. The effects of cocultivation time on callus
induction from maize mesocotyl tissue.

Time Smin 30min 1hr  2hr  Shr 12hr 24hr  4ghr
Callus R T i e S
induction

Bowing O () O O () () G+H)H+H)

+, —: Degree of callus induction
(+), () : Degree of browning
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AL Ao R Wt TAlshe ZHE Ao wick 2
AR Mg vehda]) ekot wiekx|zte) 5A)7F
olger  Aojiel wet AstA  dehdri(Ta-
ble 5).

CallusE HAF AZ2HE 7HA4 das >
Z3lo] 7|95 Ao Fig. 63 7sict

2

Fig. 6. Electrophoretic patterns of soluble proteins
extracted from callus forming maize tissue.

lane 1; original tissue(control),

lane 2; transformed tissue with AK204/
pGA642 by cocultivation. In transformant
the band 1, 2, and 3 disappeared while
band 4, 5 and 6 appeared newly.

2xAe2Hy callus 7] Foll FE8 3
2] pattern(lane 1)3} Kmo} 343 uljx]o| 4 cal-
lusE FAE zAovNH 323 DU pat-
tern(lane 2)2 wlwsle] B, 149, 29 92 39
bande ZZA |4 F33] A= whHel FdA
Bl et sislet. a4, 59 9 6
band= ExAd A vehA] ¢ bandE2A ¥
ARG A FRE DA Mol FHA} LAY
& AAbsbedch VA band & -§-AHF patterng
vehfglen bandel] iz} AAdiHel FE Ale)rs}
puadbsigg
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Agrobacterium 48 ] A EAL 183 A
tumefaciens, A. rhizogenes, A. radiobacter 1|3
A rubi®] 4717 Fo2 o] A= H|(55-57),
Schroth Aeluj =)o A= A. rhizogenes®} A. rubiz}
A& ¢ gloerg (47, 58) EcfozHE A
tumefaciens® &5 HE|@ W AMgo] ot}
(45). ¥ A3 AAoMxE Eofozhe| Hejd
colonyE-& 79 94 e A=Y, &
e eodolyt FFo|d AR orAHrE
A = gle AR depdth e A=z
Alol| A 9] wljekA|zte] ZAojA4= red & salmon
AL oA =o Adejuz| Abell E3HE FABEA
o3t Al wskE eIl gt B |t
+ colony®] He] reds 7] Ao AH3le] Y&
o] iz w24 Al st

e, AdE 475 dnlEb] #4589 9 &
Holl smoothdt tumorE 3Aslgct.  Agrobac-
terium-g- crown gall®] 3o we} rough tumor
£ Asle ¢F+= octopined 2.2, smooth tumor
£ A3k dF= nopaline¥dog B g (59)
lol] w]Fof B Alel4] Fe]® #F= nopalined
22 AR o] opine AFEAL] FAALE
ZAb8te] (60) galstodol & Az} AJzhdc).

A. tumefacienst biovar 1,2 ¥ 32] 37}#] type
22 FE5=H(61), o]52 dlF#o] citrate o]&
& £428, nitrate A5 Ao ehd
t}. 212y biovar 1o] lactosed 3-ketolactose®
A3HA 71 5Ho] Qg vlste] biovar 2,3 L
g2} £al, biovar 10} 2% NaClel| s} WAL
7R 28°C ¥k ohe} 37T oM= A5 5 9l
L-o) v]3}le] biovar 2= 2% NaClE E3§3H vz
A= KT 5 glow 35T ool 45T 5

£ 542 AUzZe Pl sbssih £ lead
acetate® A3 H,S AAE AAbA= biovar 1
gho] ofAde e EZ (47) ol BAEEA A
tumefaciens®| biovar® AAE 4 9o} B 4
A vepd 2e) 559 4, A S45o)
bovar 122 Ve, gz 74 Co8(nopaline type,
biovar 1)3} Ach5(octopine type, biovar 1)2}%. -§-A}3}7|
vebto v g biovar 108 £434ch

oulx}o 2 Ti plasmide Z7|= 180-220 Kbz
A(62), £ AolA Belgt #5752 /1Y plas-
midE 7H 2 ¢jgded] AK204 2 H€ 223} plas-
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midE 4717 Agtasz AAALE o Ar|dF
2}e) patterno} pTiC583} pTiAch59] 7-$-9} d&]
vepdorng Mz ofE $79 plasmidg 7HAx
e Aoz galatgde(63). 12jvt plasmid 9] of
L 9o tumordAdel FAs=A= AFEL A
5& 2HA3AY Southern®A4-S E3le] 4o o
Fajeln gk

A.  tumefaciens2 plasmidE  AHolA]7|+=
freeze-thaw W (64)0] triparental mating ¥
(65)0 u]dted FAAzHFo| plasmid pgwd 107
AE2 A Az wbdel] 224& HHAE w2
A & 4 9)on, triparental mating Bl A el
1= plasmid @] rearrangement® Wz 4 gle]
Z¥pHolel & 4 glh(10). £ AgeME Felgt
AK2047#5F W Z binary vectordl pGA6425 o]
A7)t freeze-thaw ®p¥o] &-gA<l 7log &
A=t pGAb642el= AEAHE ellre o]
7153 promoter®} terminator sequence’} Zxjs}
= 970¢] unique cloning site7} §}-& =t ohz}
npt 11 gene$ 7} glo] A BAIE W2 Aol x|
9% o markerZ AR ¢ Qlrh(12). AAR &
Aol Yold 59 FulEzAo] pGAGLLE
7HA AK3049} F2 wfodel s Kmel oigk #jat
A& mE callusE AT 5 slgol gl Hoh

S 4875t F&uoksle] 50% 014 o
A5 Aok Bag vp glem(53), 9
wjokd E2} %pE EA|% A. tumefaciensdE F2ul|
oF AFE o vk 60FFE HaRgo] Flsled
1208 Foll 3zl Pk 2 wgh vl gleH(66).
E Ao = 2417 o|A}g FEuoAA 7S A
Ao R aAlshe A#E Jeplded oled 2
walafo| AL wjool] B FA 9 Frlel 7]
Alsh= oAl A& olel At} &g A|7F
& 247 02 dlglom A9 FE 1004 Y
zAgslsdct. I8 3 Kme] ¢l Aduj=)&
AHste] Adiiokatad s o, 55 MejshA 9@
232 callusg el oj27] X3l Akstd. ot
FTEuoFs AAG 27 callusE AT B
7 ofuleh Azg wAlol Adheor see W) callus
7} SA8RE A 4 7 Aok webA S S
2o A2 53 259 A3lo] 2417 ol o]
o A Aoz AZEs.

Nopaline types] %ol Sfsto] shioll ) #2-5)
tumorel] &Al|sl= T-DNA& 1 =7|7} vf-$ =}o}
A o 14-15 Kbzol} §544 4 slck 9]
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AUTH67). £ 7ol mebxe AEAd AdH
£ T-DNA®) 277} Aol7} 9lg 4 s, A%
5= T-DNAd= dAv 94 KbEye FRo] BE
ke Ragk vl 9loh(68, 69). A A
223} PAGEd| 93 <82 band pattern w3}
2A FAARAE gl A}, Eofo2RE]
B 755 AK2049) plasmidels &5 AFUR
FAE Ho|AlA 4 gl T-DNA o] Eajs}
(35, 36, 43)A o2 =259}, 18y T-DNA
o olx o] o= §4 Holel Holslo] v
A patterno| W3lsleAE o2 S AM-3le
shalshel e,
Q ok

Eof AlRR2HEA. tumefaciensE ¥ A3
ol5 59 HAHSe| o]&3}7] $3le] binary
vectorS olgsto] HAAGA F S5 o)
% 245 RS skt

Schroth 2] Aejufj x| 4] AHE colony&2 wd
Hel S efglch e F5e dulEbr] w489
dzAe Foks YAz eH, Ad plasmidg 7}
A2 glgdEd o= WxFFl C580} Ach59)
plasmid ¢}= t}& £F9c}.

2 75 s 349 tumord] Helj ¥ 4
o Ae], sy EAE Yzt FAATE
A. tumefaciens biovar 122 5A3s+5] 2w nopa-
line 3o 2 FAsgct B #5F £ AK204E A
L3to] S 23S FAAIAF)7] SJste] A
maker& 7}A1 9= binary vector(pGA642)%&
TFHE Ao| AZch o|E <t ARG
AK2045 S5 FulE 233 FEestERA]
S 2AANZE JAAR A7) A, 1AHes
Kmel A3Ae ye gAARAE A8 5 94
on, 759 7}Hg-A <Al el PAGE patterno] ¥
e S gl

A

B ATE 198895 Fad SEAT 244
ofs) 5510 ol A=,
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