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Abstract

BACKGROUND: Genetically modified (GM) crops must
receive relevant regulator’s authorization before they can
be sold as seed or used food, feed and processing. Before
approving any GM crop, the relevant government ministries
are required to examine environmental risk assessment to
make scientifically sound and socially acceptable decisions.
But one of the least studied and understood areas in the
environmental risk assessment of GM crops are their impact
on soil microbial community.

METHODS AND RESULTS: Recently, advanced methods
have been developed to characterize the soil microbial
community in various environments. In this study, the
culture-dependent and culture-independent technical appr-
oaches for profiling soil microbial communities are summa-
rized and their applicability to assess GM crops are discussed.
CONCLUSION(S): We concluded that the effect of GM
crops on soil microbial community need to be assessed on a
case by case basis. The combination of culture-dependent
and culture-independent method was necessary for reliable
and detailed assessment of effect of GM crops on soil
microbial community.
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o]% F2A % (Genetically modified, GM) #=
o Al AAL vttt F7kskar Qv sRAE et S8
gt FAMH](International Service for the Acquisition
of Agri-biotech Applications, ISAAA) Hie ©J3hH
2011del= 2970 191 6,000 FEp=ellA fdAE
T, & Wt 9l A sol AiE T James, 2011).
A8t 7l o] &all AlxA WA, W - Sl A, 3
2EHA WA, 71sA 4 S e A E AeE
o] 7iElom Aol F= o]&¥= A AFEA WA 2
3T A AEolrt vpekst AR A it A
e Edt Sl fFAAEE A ojgs Ee
AL ok oS Rl

S Aoz Auslr] Al2e 19961
F=9] o]&

M A7 A7 Sl Ui =eo R FAAE Aa
o A=A i glont ml=, Bebd 8l F5r FolME

o] WA TYE o] s ek FHApAE
S Al gt flsldow £
A=A A Fate g8t #xsl 7Fs/d(Barton and
Dracup, 2000), 3H&3t Bk v]Eol oF nlejes #4d
b olsd, 34w vnA il tidh Y3 Losey et
al, 1999; Germida and Dunfield, 2004) 5°] It} <F
A0 Al FA8F A% Thsst wHE e AE T
3ol FA7E F44ol7] wol(Tilman and Downing,
1994) Y AEs o8] flalde FAAHEEAY
EAl9] =7RE o] ol st HE(LMOW)o Azt 3
el digt A Q3 Brketar Al AlEsto]

i (EE%5% LMO <Hdak] |

ARL 8 RS wolop L
7], 2010). B4 B G FEe) A
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7} 5 AEAe vAs el diE] T2 o]Foizlon
(Bruinsma et al, 2003), # JARY] A2 FARHE

AE o) Aghtel B v)gEe] Aadgo] ¥t H7} AR
g AZES QTED 9 FAolth wEhq fx1AE
A

0] wop ulgo] Uk AR A5 whuldol gt vl
2 7300) AETMT 404N HREE B oE
29| $HA FAR A 7FsA & Ao 7 ) 3
UTHGermida and Dunfield, 2004). RE¥} ofui#]
9gA9) A olg B9 v REe F4E 2
QMBI Lol ELaty Eok AJEA)9] BAA o
el mAES] w3l 28} 7ol tigk olals 2EAR]
ol w2 ok Ee = 4ol o AFL Wle)
7 919 SAANE el ofe) WHSe fAY &
9] et B7lo] Ty AeFs AT olA Baha
A(Liu et al, 2005), 5014 752 Tk B vd=
o] 22 Wshs A v a A AGeE dFS vE
o] ole} wleh W Ak Fesdht ¥ A= A7
BuE e A2 B vidE 9% Frkes 1E
ot FAAME Z=e] B vAlE dF H7F Al asof
gk AR} gpebdlol . Al 71eS AlAlstaLat g
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1. EQF O EO‘” EH?_F FHRHYE 2=2| %‘?—}
] g5 o & =
T3 ﬂ%%‘%tﬂl %Oﬁi F7)ekto] H2E shy @7 Ao
2 AEAY Aol & Y3 v|RItiFilion, 2008). Neal
5(1970) B Sl iAo
AP} E3hE GAAE X33 WU(Triticum aestivum,
2n=42)= Al Az, EQF mAE2] of fo] Afo]7} gl
e Basigich 21709 GAA 5 skt GNAE A ket
e Gl vsl et 7er FAE EYe #4

AgAe S-615

R S =]

2HAE Ago] Hl EF nAES] AEthHdS A Wt
1. ItHDunfield and Germida, 2001).
Alit(Ahrenholtz et al, 2000; Di Giovanni et al, 1999;
Donegan et al, 1997; Dunfield and Germida, 2001;
Oger et al, 1997; Siciliano et al, 1998), ¥] %% I3t
(Donegan et al, 1995), 34 ZI3(Clausen et al, 2000),
a4 BA(Griffiths er al, 2000), 714 °]¥(Di Giovanni
et al, 1999)°l Wi AT 220 dAZQl o] K
1E Sl E E-5ka(Table 1), §2H3H 98iAd2 012714
Bag v glok whebs] 2qdirdxtel e BEhs g
P72 e AAe BA Bx Ao MAsha st
% OE PJJ EF nd=e] vls i"}ﬁé %37} Atk

zmw | e e e e u 1 s
9k E9 U]*@E?Jr AT e Sels fAAAY %
3 Sl

o] AHAQ Gl #et Aow W - HiF AHE
E9]% ARk whilEo] microfauna 59 H] XA E
AEA ] FAAQ F4 E4F Hi= Zo]tDunfield and
Germida, 2001). =% f-AA=FE AFH w2y
HE9} ok F7 ool mhah A2 o] thEA YeRd
T SItHOger et al, 1997). B35t EF o i 5242
AEA U] T ghekyl AEA ool o3 AR EH, o
2 289 vo]Al Eakd] o . @(aw 3} A B4 = thorst
Q]1=el o3 gkl 7 ok frdRE 3 SdAE
CaMV 35S promoters AR Y 259 W=
& B ol 9 48 59 7ol dtkMaizel and
Weigel, 2004). w2br] 22 5o]4<l promotert} %%
promotere]l &3 ke LAS Fod Ee AV|HoR
A% e A AEs ol &gtk B ndE
o tiet xLszq el e a7 4 9l Aot

Table 1. Studies on the effects of genetically modified plants on rhizosphere microbial community

Trait Plant Gene Observed changes in rhizosphere Reference
Canola EPSPS  Altered community fatty acid Siciliano et al. (1998)
Herbicide Canola EPSPS  Altered diversity of rhizobacteria Dunfield and Germida (2001)
tolerance Maize pat No differences with SSCP Schmalenberger and Tebbe (2002)
Soybean EPSPS  Taxonomic diversity of root-associated community Siciliano and Germida (1999)
Soybean EPSPS  Increased colonization by Fusarium spp. Kremer et al (2005)
Cotton Bt Increased bacteria and fungi Donegan et al. (1995)
Insect ~ Maize Bt Minor impact on diversity of rhizobacteria Baumgarte and Tebbe (2005)
resistance Potato GNA Altered CLPP pattern Criffiths et al (2000)
Potato Con A No impact on diversity of rhizobacteria Griffiths et al (2000)

Pathogen Potato
resistance Potato

Bird’s-foot

Others trefoil

Opine bacteria

Increased numbers of opine utilizing

T4-lysozyme Establishment of a T4-tolerant bacteria in rhizosphere Heuer et al. (2002)
T4-lysozyme No effect on antagonistic bacteria

Lottmann and Berg (2001)

Oger et al. (1997)
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AR AEol ol8E= Bacillus thuringiensis(Bt)
el TS Aol sl AEA Qi ] WEEo] BEY
of YHAY el HEES B3l Y42 T AHDe Vries
et al, 1999). AxpAE A& 1 L= 4 - I
21 Qgkow v e A9 T WE W3t B v
SAHFilion, 2008). &t WAz 4 T4 lysozyme
& AR S5l e AEEelA BEEg o, Eok
o e olFels BEsE 4ol FAH U rHSaxena
and Stotzky, 2000). ¥RHC® AEA FE=S 74 %
el SJal] tiiFe] who] whE A FalE AR BYF At
o} Aot Agd dF WS el A= st
(Smalla and Gebhard, 1999). T3 EokolA A& £
DNAS] P4 Eohdl HE &% E pH & HAES
A Qol(Widmer et al, 1997)3} E9F U DNase?] &4 5
RESHA Q2(Lorenz et al, 1997)°] 93-S W=t A
% (g) 34 ug2 CryllA S BAsh= allTA3d |
ske] A Efor Z9ld AEEeA HE (g) F Al 1.6
ug®) whzEo] A5t Sims and Ream, 1997). A%
g s daide) nlaiae A olAwt £ § B
n] e T EAlehs W] Al o8 A dEF
< gebd Foolvk AApAE weke] dEEe ek Ths gt
At Zet TS GAFO R ST O (Donegan et
al, 1995), BAA% Fufe] o] L= EY of @4
o] g7} g 2fo), AF U Collembola 54 2tolE K]
{Donegan et al, 1997). F24Hg AT o4& 4
] g4 o] 8 dj¥lZ} FAME profile®] ze], ZgAR 39
DGGE W¥l3} Pseudomonas 72 2015 HOoL
(Siciliano et al, 1998) W& A H6a o835t AddelMe= o]
3t 2po)7} YER A eIt (Dunfield and Germida, 2001).

AR ZEe ARl G At @Ay} giap
WY WskE Qg ) Ak AdEel Qs vekd 5 otk B4
At Slal A Algt whle- Ba o] Al S Bt
P AEe BN Efom WEEHY, Y A= ¢
T ZFEEENEE WEE 4 3t Donegan ef al, 1997). Bt
AE Usae T ATY Sr PERFE EgoR v
=53l o™(Saxena and Stotzky, 2000; Baumgarte and
Tebbe, 2005), A2 S5(NK4640)9] Hejole
crylAb A7 i o e o] o R wiEE gl
CHSaxena et al, 1999). A 21Eof o8 FJoz
A gAREAS: o]5S BolAoR Fallehs Alit e
SR80 2 2 Wt ok Opines ilshs
AR AES wje 7hs s AA rdE e Aolrt §ldd
O} opines ©]&sk= W=l 80H) oY STHHOEA 2
A Alate] 3ol WslE| Itk Oger et al, 1997). <+ Ul 1|
AEL FH ThilA s oJokglo R o] gl E {HxpHE 2}
=] Az T dE TS Y AR Akl 93
= Wtk A AlxA A F F52 glyphosate AR
Wa) WA Fusarium®) Z7Yato] 59 F-840] A7ks
At Kremer ef al, 2005). A} 29 (Erwinia

X

carotovora) A3 TX< 913l /iE T4 lysozyme "84t
WAk 271 71 ATrellA B Al Aol Adde Bal
©1KDe Vries et al, 1999), T4 lysozyme©] X243}
HoA Aol = AHoF YERttHHeuer and Smalla,
1999). wepA] FAPAS AAke] Izfo R AR ARSH
= Allrtell thg Gake At A, w1E FEAEE A A
EIA T4 lysozyme®ll 13?1 Pseudomonas putida
e S7HEA O AEGARARL v Ee] tig JEFS £
oA YeRFA] eIt Lottmann and Berg, 2001). 53t
FAME7} repetitive sequence PCR T4 Fall Alit2]
A AEe Aol At fle ZoR
ERt A mA=e] A Bishs A E kel
o] gl= Aoz HustHHeuer et al, 2002).
FAAAY A2 A 5 o e o] gsh-tpel] ut
2h Algt S BoF ARk e argel &gk o)z
Ehd 5 SItHAngle, 1994). 738
o] Eof ot IEkE EAStEE

Ho

£ v g2 4
| e fa

=
2] S7Fe Zlolt}. whbA] At - AR B9k njAEe
AES 9T 5 AR A ofejgh HFo] Bk n]gEe] 7]
s TR ofd s UEhleAE @A Bag vt
AtHDonegan et al, 1995). 7% Qo= AH|, AZA 2
A|ZA) A, &2 T oheket AR, A, EH, A F g
A Q1] T8a S A7) T AEE QRlEe
=S A Wste] theFet ks UrERARE UA
A7t 2ot Marschner ef al, 2004). %A}
ZrEo] gt 7H ARl I e AEE AT ES
= vy Tzl YFE vXE il sk Al
2, AEA WA Foll met tg=2A Jekd = qlo] Aekst ¥
S HelZ17h olds 7 ok webs] B =] dF
Ags] Frksl] feiMe Qs 1S HZo Ad
21 o] Fast H|HAHE D5l ot ESF ndE
o] dnt W A o]E V|EoR A FEe st
G H7p7t o] Fo| Aok SHhFilion, 2008). AlZF} 2o
wol 29 5ARt ¢ AEAe) gt A7)4 #F ZUE
S AT A, HEA] AT} AR Aol T B e]l¥)
4, Al - 3 QQle a4 AR AH 5
ko] Rl ojof s}, A 2E Aol ogh Bk
R .

& 2% fn oM

O o & PN oz offt 2 o2

o,
=
o
2
S

kanamycin?t neomycin Al AFAS UERE E
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Table 2. Summary of commonly used rhizosphere microbial community profiling methods

Method Techniques Advantages Disadvantages References
Fast Detection of culturable microor- .
Plate count Affordability ganisms Liu et al (2005)
Biochemical- Fast . . .
based methods CLPP Reproducibility Only represents culturable fraction Dunfield and Germida (2001)
FAME No culturing steps fCan be influenced by external Siciliano et al (1998)
actors
Detect changes in microbial community PCR biases e
ARDRA Not need special equipment Time and labor intensive Filiion. (2008)
. - Multiple restriction enzyme are
RFLP Eigﬁ fﬁ?j:lmﬁt};t and short run times needed Nocker ef al. (2007)
& &P PCR biases
Individual bands can be sequencing  High rate of reannealing of DNA
Molecular- SSCP No clamped primer or restriction One band can represent more Baumgarte and Tebbe (2005)

based methods digestion are required

Affordability
DGGE/TGGE Bands can be sequencing

Useful to compare community change

RISA/ARISA High reproducibility

High resolution of community profile

than one species

Low DNA sequence quality
Only detects dominant species Heuer et al (2002)
Requires large quantities of DNA
A single organism can represent
more than one signal

Kirk et al. (2004)

coli Tn58] neomycin phosphotransferase(NPTIl) A}
o]tRodenburg et al, 1989). 1994\ v]= 21F-2]okof A
T NPTIIE E33F 344349 o]go] hdairtal Harst
SAA 7 Libiakova et al, 2001), A AFE 42 =
A Ay S AEA 0w AHT A, A 2
£ 184 A)7|AKNielsen et al, 2000) d3A] A &
Azre] E8fel ojgk WA Frafdtelgler Edel oigk =7t
S Daniell et al, 2001; Paget et al, 1998). H]% RIEi=
FA Fout AAA M= FAHS F3l 2l DNAE &
4 AxE Wolzd = Qluk ey AIAlM o FAAG
o] dojup7] fIsiAl= 5 DNA 1k olz} DNAE Wop
=Y T s FEA Alato] ok TR Stell EAlElof Stk
(Smalla and Gebhard, 1999). nptlls} ayiAbs =903 &
- FHA8 7ReH S (white spruce) 9] -, B 7=
T3 tekgde] zpol7t QA% S KFilion, 2008) kanamycin #]
A o8l E coli ROl obFrdl W3S HolA| ¢ksk
o} msh A St v A ST E I Afulst
A, A A Aol sk G v A kit
AR AEe B9k vdEel tigt £47f ol 5 ATE
A AL o} AR EF =R A A At
9] o]FA R uf §ivh Wi A Bt whE Eoko
E3]¥ 234 S| = BN VK Manduca sexta)®l tst &
& K309 (Saxena and Stotzky, 2000), &84 #3d
TAAHNPTIN 7Y =99 Sl ks BEelA 242t 77
3 1374 FoE A AZEHJI(Widmer et al,
1997), AP duk 2geA F0e w1t AEH7E 8181
THSmalla and Gebhard, 1999). I3y &8 &2
HH B vAE2l At de R o] 254 DNA2
WIE Ths/do] Wi vk Ao R A ik %] wie

off FAxHE ZE-S A EoelA] =9¥ DNAS &4
o} A&/l tist vt QlSels oA A=A DNA7}
B nER A Quis il ofA7kA] ¢t Paget ef
al, 1998, Widmer et al, 1997).

3. EY n|d=d 4 Uy

T Al HEA0la o) dA Fwdol7] wiel T
gk o] met BEF ol EAlehs AR vAEES
FoAY 22 = Sivk Avldos dEEE LY E
G At Aol lout AEAQl Wl RE wige]
HA ok AP A AuizE 2 AeiAl] viAl=
14 d&= 7k flaide AA nidE LR sk
oofdel EEisked eadh AeH 24t 29 B9
7ol LA Folok Fth. A e]9 ST ojsjz <
d mAE TRE ATl s Thed vk st
oAl B7pE Besith AE7H B e Al
AREE HiAIE o] 83t Hik BN, WiAIE ol 8k e
A, BAEESH Z)Ee] 7Nk S-S avlsha, A8
¥ T ALl S Table 200 Aejsklth 53] £AEES
71ed o w uijeke] oEahA] odar Eok vEel thit
FRAAPHY A IFE B g M BoEHA o8 T

b}

>~

[e]
A
o

3.1. WA E o] &3k #4

EYF 1goll= oF 10°-10°FF9] nAEo] ZA5= A
oz oA gloi} o)F Hjok FFss AL ok 190 Eila}
tHKirk et al, 2004). &8 INAHE AA A==
s R 5ol 3 B 2% sl

ey
A
o,
e
off
o
P
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2 AHEE I At Oger et al, 1997).

= TAY d58s s et o ole

A=A EAo] T Aol nt Bk HlaiA

Lynch et al, 2004).

vt B9k o] Wik 7t mdERkS A ¢ glom,

oF 271wz AR wAENRS wWEA JFAFAOZH

& e Aol Ak & qlok Est nAErith A=

T BATE B APAE, Selel Baslo] 3719 WAl @

AL THE WYe Zefste] AA 49 F SHES) A
A 5E epiRto e Agel RS 44

[¢]

Z |4 o Mz v

r_{

3.2. WA E ol gt o= A

nAE TR Ve ddE BAee A AeEgA
(Community-level physiological profiling, CLPP):> &
2gle] ol Aol Wk mBHEEoES o] &3t
(Filion, 2008). 96 well plate 5| 7¥Eo] A4 oz o]
& 7hest m8Ee] agel gk 71d e A wiste} F3E
S0 Aol whe 239 Wste} vAE 7lsol dgk 4
HE Algdth CLPPE WAdE wAls Al&skal ghist)
AT 5 o] 88kt uiekel &%t viE g4 54
o7 o nAEo] ZAeH=A & 4 1o (Dunfield and
Germida, 2001), 7| #3tel ddgh E=of AAejA| o] kst
dxjo] of#fe- o] WiloltFilion, 2008). & vEEC]

Fd& #AJ8k= Fatty acid methyl ester(FAME) 4]
5] Az AS sk WRloltk Wil =2
Lot mgEY] SR, TR Akl eI T3 v
< AR} A 29 AolE AFAH R ATt 17
u AlszEke) A S el e S AEdUS 5o A
GGl sl A Aol WskE Zefsty] wieel Heet
AR B4 9% gt S 71Mol A8Folof gk,

33. wAMYESH Tle 7N A

H vAE T A i ks e Algte R
NERFE 23 FE3 DNAZ o] gdh= EAEsA v
Hol] 8511 9ltk Universal primer® 5%% PCR 4H=
T Ak A710]ARE 71 Dell Ale]E HRItKKirk et
al, 2004). PCRAFHES vectorol] 4lsle] w27 4w
= 97149 database 2] Wl w412 F3l F T F
AVS A 9 A dgel] e e JEE O
HNocker et al, 2007). 22 Al Eo] AQF&E
clone?] screening Z7|WAINE 96 wells Bi= 384 wells
plateE AHS-$t A-5312 clone®] A4 97144 4ol 7t
softh it A ARE e HFE Al &St
A4 @71ME BAL mAE el theh ol ARE
Asato] thikgsl = AEATsHeke] gk o v o]
= 7FsA @tHFilion, 2008). AT G714 EA70
ost & 2] 49 sequencing w4 7]E W T Ul S
] g mahs A4 dVIAYg A9 dissE st
1 ITKKirk et al, 2004).

d

o
s 2o

o

3.3.1. ARDRA, T-RFLP, SSCP

% rDNA #ghE4(Amplified ribosomal DNA re-
striction analysis, ARDRA)< PCR T%% 16S rDNA
WAL E AFrass ddstal sl oA Aot
ofrizoutol| = oA 7Y Es Eaf dHE elshs W
HHoltKFilion, 2008). &4°] HA &4 1S F7] ¥
L FARE A B A 7]l gk 5349 profile
T et o] A Ak ol WS S5e] 28l
5-carboxyfluorescein © % M¥A|¥ primers ARFSH= Uit
Algtas whado] oA (Terminal restriction fragment
length polymorphism, T-RFLP) o] =% AUt Lukow
et al, 2000). PCRell °Jsf 55% & DNAE 52 A
¢ 5AE ARt e 54 Wt 7hs s (Nocker
et al, 2007), A9 Ads FHPOR IFskEkE)
T2 o] gtk At ow desh vidE A & Wk
HEsh=dl Fr8sA oAl Ags HEsAY v

& Zga1el Alde] HET,

3.3.2. SSCP

Q)7h2k3A)(Single strand  conformation polymo-
rphism, SSCP)> 715 DNAZF w4R)] dsagoz 3
ke Bold wATRE B3 BAdde] =i o 472
HAEshs o]t Schmalenberger and Tebbe, 2002).
Y A 97k DNAz} strjebs H] mA =z ellA
Mz OE 24k 725 G AVdE Al olsSErE v
EA Ue AeEge] zolE S = Qlvk oy § EA
ZlEe mAE T A El] dNbAQl HolE AR
Rk ofe} Solxow ek vAE Ao wWakE ¢
Qlek=tl o8 7kssith

3.3.3. DGGE/TGGE, ARISA

Denaturing gradient gel electrophoresis(DGGE)%}
temperature gradient gel electrophoresis(TGGE)=
e @7IMEE 7 PCR 55 Almas % THlE ok
Yolujo| = AoA Egldh= HHo|t{Heuer and Smalla,
1999). T%% PCR Aheg WA oR Q7)57 A9 2
< A71017] wiEel] ARl opfm Ao WA A ok
ol dopfo| AN = i o }lvk we AVYE 5
ZZ 420 o] HolZ 98] Shbe] primert= °F 40bpe]
GC 712 o7 #2(clamp)E AH-stth DGGEL urea
=2 formamide 59 38 WAAE ©]&3s, TGGE:
250 o3t WA JHlE DNAES ERIsttHeuer ef al,
2002). "= F AolE A 9l B vE &
A el Bol AR AVIME e Tl vAdEd F
o] 7kssiit Aol 7INigk DGGERARS B vlE A
T HAx 12%5 diEshks 2o AEHs o 44
tHKirk et al, 2004).
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3.3.4. RISA/ARISA o] oo Uit 7hedt W ARE FHsk SAge
Ribosomal intergenic spacer analysis(RISA):= 2|k 22X AR E ZHE Bk nmAEof gl oS XA

ol 7IHkeF ] 4 W o g RFLPO AFHY 1659} 24 4 9lom, o wEl a38Ql A YE Hrkel A

23S #HFE subunit ARole] FHARE FXHintergenic
spacer, IGS) 995 PCRE FH3atal ofadotuto] = Aej
A EEAZITHKirk ef al, 2004). SF% 9o tRNAE
daslehs Fol2A AEFvitt 721 IGS9] Aol 9}
A7 Aol At AlE 7F B 2AFE B3 el &
o= o]gE = 9tk RISAT A7IXE9 Aolg & 4
Ao BRISHA|NE automated ribosomal intergenic
spacer analysis(ARISA)+ @FCE FAH primers &
dl T S A A7) FETHKirk e al, 2004). 7
W B 2] @A e At A sEe BojAnt
RISA:= U] DNAZE dadh Algto] o] | A4
Aol whel sl s vha hofxitk. v ARISAE 13t &
F BXo foldh A7tE ©EE A HLee ef al, 2010)
PCROl| 98-S T primer®] 55, PCR (2%, HHES
) FFEA S o] QISR Qs AF ] AfF/do] "o

= T N]\
52 JHEE VMYE E2 v|4ai<FA(microsatellite) S

th B AEAES 1-10bp 2719 9714 Le] 1
]

5L ek QA T8 TR Aste] Aol W o
71449 wste}l FARYE olgsto] FXF s AFIE Aol
9} 84 W3l 93] op7|HE uAE FH o WIS vlelst
o F83HA o8 4 Stk 2y vAFeA 1A
o] %4217 sequence databank”} WA ka1, 72 H3¢
Aol mebA] AgAow 0] g8 = Qlrk

dfst7lel= @AV v B vd=e g A
et A=A ek ohuet £ T gl vAEe AAA
7Ts& olaliehzt] FAlolr). Y A5 B A
ol tigh Y& drHola @7|HolH, 54 A5 A7l
Ak g, B Wl AE T e AEATE EAE welwt
vepdth A7) faARe 2 =9 fAAE ksl
sl B =] A 7leel BEd faideol veht
A Q¥gkom, £ oM FAAE AmEiE =Y
AAE B vAAER olgHe 84 F4d4k ol sl
3 oFA7kA] Barg b Qivk A A2 Bk vE
of thet Y& A Ll A4S 7o g e &5
A, A BT 717 9ot 58 TR
stof A E ook e Al Htell thet e, 24

W AT o] AG o Bt Jla, 2=
eSSl ket mAEEY AEE Y¥oR
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