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BARROS, Maria Gabriela Azevedo. AVALIACAO DO POTENCIAL BIOCATALITICO
DE FUNGOS ENDOFITICOS DE PLANTAS NATIVAS DO OESTE PARANAENSE.
14 de marco de 2025. 190 folhas. Tese (Doutorado) - Universidade Federal da Integragao

Latino-Americana, Foz do Iguacu- PR, Brasil.

oot

O aumento da populacao mundial e do consumo traz uma série de desequilibrios ambien-
tais, impactando as futuras geragoes. Com a finalidade de diminuir esses danos, rumo a
um desenvolvimento mais sustentavel, foram propostas diversas metas e boas praticas, por
exemplo, a agenda 2030 pela Organizagao das Nagoes Unidas (ONU). Partindo do ideal de
minimizacao dos danos ambientais relacionados aos processos industriais e a aplicagao os
principios da quimica verde, o presente trabalho busca prospectar atividades enzimaticas
em fungos endofiticos isolados de plantas nativas do oeste paranaense para biotransfor-
magao de farmacos. Desta forma, foi realizado o isolamento de 39 fungos oriundos da
arvore UU0I0IO0 0OOIOOOOD e 130 da LOOOO0 0OOCOODOO. Os fungos isolados foram separa-
dos em grupos de acordo com as caracteristicas morfoldgicas, e, em uma triagem inicial,
para avaliar a tolerancia dos fungos a exposicao de farmacos, 10 das 53 morfo-espécies
avaliadas apresentaram resultados acima de 20 % em pelo menos um dos 6 tratamentos,
sendo assim, consideradas promissoras, 3 da 00 000000000 e 7 da 00 DOOCCCOOO. A identi-
ficagao dos fungos promissores foi realizada por biologia molecular pelo método Sanger,
utilizando a amplificacao nas regides de I'TS1 e I'TS4, indicando que dos 10 fungos selecio-
nados previamente, 8 eram ascomicetos, e 2 eram do tipo basidiomicetos. Posteriormente,
os isolados selecionados foram submetidos a triagem enzimatica. Os resultados obtidos
mostram que os isolados possuem um perfil enziméatico diverso; com as cepas isoladas da
[0 00000000 foram melhores para atividade potencial das oxidases - Lac, MnP e LiP. Ao
passo que os da U[ 0000000UD apresentaram um perfil mais amplo, com destaque para o
isolado OUIIOCOOOIDOO0N sp. mgk  C3_ 9 que se mostrou ativo para a maioria dos ensaios
enzimaticos, e seletivo no ensaio de lacase com o naftol, no qual oxidou apenas o O-naftol.
Por fim, o farmaco ibuprofeno foi submetido a reacao de biotransformagao, sendo que o
fungo OOI000000000O sp. mgk C3_ 9 promoveu a conversao de 55,7 % do farmaco em
2-hidroxi-ibuprofeno apos 96 h de reagao, confirmando o potencial biocatalitico do fungo
avaliado. De modo geral, os fungos investigados apresentaram resultados promissores para
enzimas oxigenases e lipases. Este trabalho contribui para a prospec¢ao de novos bioca-
talisadores e reforca a importancia da biodiversidade microbiana regional na busca por
solugoes inovadoras e ambientalmente responsaveis para a industria, contribuindo com o

desenvolvimento da agenda 2030.

Palavras-chaves: Enzimas; Microrganismos; Biotransformacao; Ibuprofeno.






BARROS, Maria Gabriela Azevedo. EVALUATION OF BIOCATALYTIC POTENTIAL
IN ENDOPHYTIC FUNGUS OF WEST PARANA NATIVE PLANTS. March, 14 of
2025. 190 pages. Thesis (PhD) - Universidade Federal da Integracdo Latino-Americana,
Foz do Iguacu- PR, Brasil.
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The increase in the world population and consumption brings a series of environmental im-
balances, impacting future generations. With the aim of reducing these damages, towards
more sustainable development, several goals and good practices have been proposed, for
example, the 2030 Agenda by the United Nations (UN). Starting from the ideal of mini-
mizing environmental damage related to industrial processes and the application of green
chemistry principles, the present work seeks to explore enzymatic activities in endophytic
fungi isolated from native plants of western Parana for drug biotransformation. Thus, 39
fungi were isolated from the tree OUOIOIOD 000000000 and 130 from 000000 000000000, The
isolated fungi were separated into groups according to morphological characteristics, and,
in an initial screening to assess the tolerance of fungi to drug exposure, 10 of the 53 eval-
uated morpho-species showed results above 20% in at least one of the 6 treatments, thus
being considered promising, 3 from Ul DUUINIOOO and 7 from O D0UIOIOUD. The identifi-
cation of promising fungi was carried out by molecular biology using the Sanger method,
utilizing amplification in the ITS1 and I'TS4 regions, indicating that of the 10 fungi previ-
ously selected, 8 were ascomycetes, and 2 were basidiomycetes. Subsequently, the selected
isolates were subjected to enzymatic screening. The results obtained show that the iso-
lates have a diverse enzymatic profile; with strains isolated from 00U D00IO000OO being better
for potential oxidase activity - Lac, MnP, and LiP. Whereas those from ‘G. kunthiana’
presented a broader profile, with emphasis on the isolate OOIIOINIOOOO sp. mgk C3 9
which was active for most enzymatic assays, and selective in the laccase assay with naph-
thol, where it oxidized only O-naphthol. Finally, the drug ibuprofen was subjected to a
biotransformation reaction, with the fungus OUIIIJ0INI0OCUO sp. mgk C3_ 9 promoting
the conversion of 55.7% of the drug into 2-hydroxy-ibuprofen after 96 h of reaction, con-
firming the biocatalytic potential of the evaluated fungus. Overall, the investigated fungi
showed promising results for oxidase and lipase enzymes. This work contributes to the
exploration of new biocatalysts and reinforces the importance of regional microbial bio-
diversity in the search for innovative and environmentally responsible solutions for the

industry, contributing to the development of the 2030 agenda.

Key-words: Enzymes. Microrganisms. Biotransformation. Ibuprofen.






BARROS, Maria Gabriela Azevedo. EVALUACION DEL POTENCIAL DE BIOCATA-
LISIS EN HONGOS ENDOFITOS DE PLANTAS NATIVAS DEL OSTE DE PARANA.
14 de marzo de 2025. 190 péginas. Tesis (PhD) - Universidade Federal da Integragao

Latino-Americana, Foz do Iguacu- PR, Brasil.

Hopood

El aumento de la poblaciéon mundial y el consumo trae una serie de desequilibrios ambien-
tales que afectan a las futuras generaciones. Con el objetivo de reducir estos danos hacia
un desarrollo mas sostenible, se han propuesto varias metas y buenas practicas, por ejem-
plo, la Agenda 2030 de las Naciones Unidas (ONU). Partiendo del ideal de minimizar los
danios ambientales relacionados con los procesos industriales y la aplicacién de los princi-
pios de la quimica verde, el presente trabajo busca explorar las actividades enzimaticas en
hongos endofiticos aislados de plantas nativas del oeste de Parané para la biotransforma-
cion de farmacos. Asi, se aislaron 39 hongos del arbol OUUIOIND 000000000 y 130 de DOODI0
000000000, Los hongos aislados se separaron en grupos segin caracteristicas morfoldgicas
y, en un cribado inicial para evaluar la tolerancia de los hongos a la exposicion de farma-
cos, 10 de las 53 morfo-especies evaluadas mostraron resultados por encima del 20 % en al
menos uno de los 6 tratamientos, siendo consideradas prometedoras, 3 de U D0O0IOUD y
7 de 00 0DOIOIOOO. La identificacion de los hongos prometedores se llevo a cabo mediante
biologia molecular utilizando el método Sanger, utilizando la amplificacion en las regiones
ITS1 e I'TS4, indicando que de los 10 hongos previamente seleccionados, 8 eran ascomice-
tos y 2 eran basidiomicetos. Posteriormente, los aislados seleccionados fueron sometidos
a cribado enzimatico. Los resultados obtenidos muestran que los aislados tienen un perfil
enzimatico diverso; con cepas aisladas de Ul [OUIOI0O0 siendo mejores para la actividad
potencial de oxidasa - Lac, MnP y LiP. Mientras que los de UOI UUUIOIOOD presentaron
un perfil mas amplio, con énfasis en el aislado UOIIIIOINIOOOO sp. mgk C3_ 9 que fue
activo para la mayoria de los ensayos enzimaticos y selectivo en el ensayo de lacasa con
naftol, donde oxidé solo el O-naftol. Finalmente, el farmaco ibuprofeno fue sometido a
una reaccion de biotransformacion con el hongo UOIIOIOINIOOON sp. mgk C3_ 9 promo-
viendo la conversién del 55.7 % del farmaco en 2-hidroxi-ibuprofeno después de 96 horas
de reaccién, confirmando el potencial biocatalitico del hongo evaluado. En general, los
hongos investigados mostraron resultados prometedores para las enzimas oxidasa y lipasa.
Este trabajo contribuye a la exploraciéon de nuevos biocatalizadores y refuerza la impor-
tancia de la biodiversidad microbiana regional en la bisqueda de soluciones innovadoras y
ambientalmente responsables para la industria, contribuyendo al desarrollo de la agenda
2030.

Palabras clave: Enzimas. Microrganismos. Biotransformacion. Ibuprofeno.
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Aminoacidos
Enzimas auxiliares do tipo 2
Acido 2,20-azino-bis (3-etilbenzotiazoline-6-sulfonico)
Alcool desidrogenase
Bovine Serum Abumine
Demanda Bioquimica de Oxigénio
Baeyer-Villiger Mono-oxigenase
Cloroférmio deuterado
Dimetilsulféxido
Acido desoxirribonucleico
Excesso enantiomérico
Esterases
Epoéxido-hidrolase
Lacase
Lignina Peroxidase
Manganés Peroxidase
Metanol
Dinucleotideo Nicotinamida Adenina
Objetivos para o Desenvolvimento Sustentavel
Organizacao das Nacoes Unidas
Grau analitico
Agar Batata Dextrose
Unidades de Fluorescéncia Relativa

Sistema Unico de Satde
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BMp2biB; 1%2Q /2bi2b KB+ Q" ; MBbKQb pBb M/Q " TQi2M+B H T
#BQi° Mb7Q K 1.Q /2 7T€'K +Qb TQ/2 i’ x2° “2bmHi /Qb BM0/Bi(
T Q/miQb/2bm b iBpB/ /2b #BQH|;B+ b-#2K +QKQ T ~ 2bim/Qtk
+B/ /2/2/Bp2°b b KQHGU+mH b-TQ bm KBK2iBx 1Q /Q bBbi2K
b2K Q mbQ /2 MBK Bb- mK p2x [m2 K KQ72°Qb 2 Qb 7mM;Qb T
+QKTH2tQ / *uS98y- 2 [m2 2bi2 0 "2bTQMb€p2H T2H K2i #QHB
2K ?2mK M'@b ;20 HXYydNm#2c EmKyRa&22i HXKkkX

P mbQ / #BQi2+MQHQ:;B i"Qmt2 K BQ"> +QKT2iBiBpB/ /2
7 K + miB+ b[m2 BMp2biB" K2K #BQT Q+2bbQb Q#iBp2' K K2}
BmFmv K ¢cJ iQmb2Fekiykf X KBbQ TQ ' [m2 Q 2KT 2;:Q /2 2MxBK b
7 K + miB+ TQ/2 "2/mxB" Q i2KTQ /2 /2b2MpQHpPBK2MiQ /2 MQ
K2Mi2- mK p2x[m2-2K KmBiQb + bQb- bQMi2b2 0 mK/Qb 7 iQ" 2
2MxBK b-7'2[m2Mi2K2Mi2 2M MiBQbb2H2iBp b- TQ/2K “2/mxB"
/[2°+ i HQiB+Q-M A2 BOQM2'BR¥mMB T~ mK2Mi ° p2HQeBHIAR kb "
*m2c hQ/QKkQRO MTITKYRG #2kyywX .2bi2 KQ/Q- BMp2biB; 1%Q /.
2M/Q7QiB+Qb +QK 2bi + T +B/ /2 TQ/2 mtBHB "M #mb+ T2HQ
TQbbB#BHBi M/Q Q K2H?Q" T 'Qp2Bi K2MiQ /Qb "2+m bQb 2 Q






k P#D2iBpQb

S'QbT2+i "QTQi2M+B H2MxBKEiB+Q /2 7miM: @b RMNI7BEB
M2* #° H2 + MDP22Mi2 " #BQi  Mb7Q K i%Q /2 7€ K +QbX

L2bi2 b2MiB/Q-7Q K T'QTQDbiQb Qb b2;mBMi2b Q#D2iBp
2M/Q7QiB+Qb / b 2bTa+B2b M iBp bc p HB ° b iBpB/ /2b 2MxlI
Q TQi2M+B H /2 #BQi> Mb7Q K 1%£Q /2 7€ 'K +Qb T2HQb 7mM;Qt
7mM;Qb [m2 T 2b2Mi ° KK BQ TQi2M+B H 2MxBK€iB+QX






i P MBx 1%0Q /Q i # H?0Q

PT 2b2Mi2 i # H?Q 7QB /BpB/B/Q 2K [m i QT "i2bc Q;
MQ 6HmMtQ; K b2;mBXU6B;m"

6B;m> j 6HmMtQ; K MQ'i2 /Q '/ Q ; MBx 1%Q /Q T 2b2Mi
6QMi2, miQ - kyk8X






S i2 AA

2bTU0+B2 #Qi*MB+ Qb 7mM
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O 1bTUu+B2 #Qi-MB+ 26mM;Qb

OXR 6mM;Qb 2M/Q7QiB+Qb

PmbQ /2T Q/miQbM im  BbT > Qi i K2MiQ /2 /Q2Mi b +¢
PBK2MiQ / b +BpBHBXx [42bX SH Mi b-7mM;Qb 2 MBK Bb b%Q mi
/2 pE'BQb TQpQb 2 b%Q 7QMi2b /2 /IB72 2Mi2ic QKR-Qy iyRb #B Q
L2rK Mc * -kykyX h H +QM?2+BK2MiQ 0 +QMbB/2" /Q +QKQ # b2
i0+MB+Q@+B2MiQ}+ M #mb+ /2 +QKTQbiQb T > bQHMI¥%Q /2
/| bQ+B2/ /2-+Q "Q#Q  M/QT ° mK/2b2MpQ HpBKZHNE KRB b bmt
hBr “Bc-k2kkX

L2bb2 +QMi2tiQ-2 +QK Q /2b2MpQHpPBK2MiQ / #BQi2+MQ
Qb KB+ 'Q'; MBbKQb T bb " K i2"mK BKTQ i*M+B + ' 2b+2Mi2-
€'2Db/Q+QM?2+BK2MiQX am ; K /2 THB+ 142bp B/2b/2 Q mt(
2}+B2Mi2 2 bmbi2Mi€p2H /2 HBK2MiQb id #mb+" B@c7aQMi2b HE
KyRN? ii +? "vv c :Qbr KBc "? iikyREXV

PBMi2 2bb2 2K 2bT2+B HT2HQb 7mM;Qb 0 K Bb "2+2Mi2 N
iQb M im> BbX 1bi2 ;’mTQ KB+ ' Q#B MQ ; M?Qm MQiQ B2/ /2 2K
T2MB+BHBM 7QB BISQM B @B/ QHBMM@M @i MihE@b2 mK BKTQ i Mi:
/| K2/B+BM /m> Mi2 a2;mM/ m2 ;dmBP/B-MyWRX L b /0+ / b
b2;mBMi2b- +QK Q + 2b+2Mi2 BMi2 '2bb2/ BM/9bi B [mMQKB+ -k
MQ + KTQ K2/B+BM H “2bmHi M/Q 2K MQpQb MiB#B!iB+Qb- Mil
M2QTH€bB+Qb /2 Q'B;2K 79M;B+ X Pb BKTQ i Mi2b MiBhKQ  E
2 pBM+'BbiBM - TQ 2t2KTHQ-BMB+B HK2Mi2 ? pB KbB/Q B/2M
TQ TH Mi b- MQ 2Mi MiQ b%Q Q'BmM/Qb /2 7TmM;Qb 2M/Q7QiB+
KB+ Q ; MBbKQb +QKQ 7QMi2b /2 *QKFRHIIRY B Qv +B o Ql-Bi2
KyRRN bmM/? " ¢ _2//vc-EYWRNBr "Bc-k2kkX

6B:m° 9 *QKTH2tB/ /2 2bi'mim> H/QbK2i #'HBiQbBbQH /Qb /2
#H biBM 2 #X h tQHX

6QMi2, miQ - kyk8X
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1biBK @b2[m22tBbi K T 'QtBK / K2Mi2 R-8 KBH?a2b /2 2bTOa+I
T2M b +2 + /2 RyW7Q K /2b+ Bi b-MQpQb 2bim/Qb bm;2 2K mK
/IQ ;2MQK / b 2bT0+B2b /2 K2bHKQQ HiYNEKRQiI2i HYRJ2 GMvB
2i HXYKYX *QK /Bbi'B#mBi%.Q m#Q[m - Qb 7mM;Qb ? #Bi K b K Bb
T "i2b/QTH M2i -i2M/Q +QKQ T'BM+BT Bb; mTQb 2+QH|;B+Qb Qb
[ME€iIB+Qb-K + Q7mM;Qb-KB+ Q7mM;Qb /2 TH Mi bU2M/Q7QiB+QL
U? K#2 :Qc o HRMBEBN2HH 2 ¢ -&ky3WRB i

Pb7mM;Qb 2M/Q7QiB+Qb pBp2K 2K i2+B/Qb /2 TH Mi b 2K mK "
“2+2#2M/Q Mmi*B2Mi2b/ TH Mi ?QbT2/2B" -2M[m MiQ 7Q "M2+2K
i'B#mB T °~ Q/2b2MpQHpBK2MilQn/ND/? QbcT 222 B/ QEWRNBr "Bc
" 2-ky kkX

*QMim/Q- HBM? [m2b2T > Q}iQT i';2MQ/Q 2M/Q7QiB+Q 0 i
+QM/Bi&a2b /p2°b b/2Mmi'Bi%Q-QmK2bKQ MQ T Q+2bbQ /2 +QHQ
i2°[m2 Qb Mi2b #2MB:;MQb 7mM:Qb TQbb KH2p ° Q bm ;BK2MiQ /2
+ M+ Qb2/ VBWMPM b[m+K@b / T2HQH#QMQ+i B "B BHBpABMH

6X *Xi HXYRA2?i ¢ J22M c tkykdam/?2i HXYReX

/2K Bb- T iQ:2MB+B/ /2 /Qb 7mM:Qb 2M/Q7QiB+Qb 2bi€ bb
M%Q /2 :2M2b-7 x2M/Q +QK [m2 /2Mi"Q / 2bTd+B2 BM/ b2D TQbb
K BbQmK2MQb ; 2bbBpQb 2K /2+Q " M+B / 2tT 2bb%hQ2®Q /2i2 KB
27 HYKdZ m 2B 2Q xHX RANK

0 H2 b HB2Mi ~ [m2 Q HQ+ H /2 +QH2i / TH Mi ?2QbT2/2B"
7Q°K bB:MB}+ iBp Qb +QKTQbiQb 2M+QMi > /M 2mRQ T MO QK bb(
KyRNVI " QpRFwWHXY RN bbBK- T 2bmK2@hb2 [m2 2tT 2bb%Q 2MxBKE
72i/ - DE[mM2 T 2b2Mi /2 2MxBK b 2bi€ HB:; / Q K2i #QHBbKQ /
7 iQ[M2TQ/2b2 Q#b2 p /IQMQ 2bim/Q bQ# 2 #BQh MBVID K 1%4Q /
2H2: MDT 2M;XV 6 X PHQ#H /Q +BHBTBHiIB+ +2 2V- T 2b2MiQm “2bn
/B72 2Mib262UMD 2M: XV 6 X BbQH /Q/Qi'QM+Q M “2:B%Q /2 MiPE
[M2 bQ# b K2bK b +QM/BT&2b KB RBI@Y KX U

>€/mb+H bb2b /2 2M/Q7QiB+Qb, +H bb2 R-[m2 2M:HQ# QF
TH Mi b M%Q p b+mH "2b 2 BMb2iQb- 2 QMHD b bi2 (kB +BW BiK-&N\ i b
i2°Bx / T2H DbbQ+B 1%Q +QK TH?®i bk Rver b BIM/2D [Un2 2bi 9HIBK
2T 2b2Mi Q 7Q+Q /2 BMi2 2bb2 /Q T 2b2Mi2 T°'QD2iQX

9Xk 2b+QH? / 6 KQHB #Qi*MB+

1bi2 i!TB+Q i2K +QKQ Q#D2iBpQ 2HmM+B/ ~ 2b+QH? / b TH M
/2 BMp2biB: 1%,Q BMB+B H bQ# 2bm KB+ Q#BQi X
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2bi2 KQ/Q- 2K kyky BMB+BQm@b2 mK "2pBb%Q bQ# 2 7 k
b2K b2  BMi2 2bb Mi2b T BMp2biB; 1%Q / KB+ Q#BQi X *QKQ
ieMB+ 7QB 7mM/ K2Mi HX 7 KQHB J2HB +2 2 7QB 2b+QH?B/
/2b+ Bi M2bi2 + TQIimMHQ- 2 i K#OK TQ  i2 2K bB/Q 2M+QMi" /Q}t
" KB+ Q#BQi X

6 +2 Q2tTQbLIQ-#mb+Qm@b2 MQ # M+Q /2 / /IQb /Q aBbi2K
"BQ/Bp2'bB/ /2" bBH2B' UaB""'VT2HQb /2T!bBiQb /Q 22 #£ B
TH Mi b [m2 7Qbb2K M iBp b/ "'2;B%Q 2 T2 i2M+2Mi2b " J2HB +
b2 b 2bTdmB2b K + QTUUwWHK#Q t&#V-2 FmMIiABITMHQIi2Bf 2/H
+ MD2'UM2/"Q@+ MB2B+BHB QHM @R Q@ 2 B'B+kY kWX

SQ }K- Qb 2bim/Qb T°Qbb2/ymB2 KmRK2B #M2H + MD2 M
b[m BbM%Q? pB "2H iQb bQ# 2 bm KB+ Q#BQi -2 T2H /BbT

O9XkXR 6 KQHB J2HB +2 2

7 KQHB J2HB +2 2 i2K mK KTH /Bbi'B#mBi%Q- b2M/Q
M2Mi2b 7°'B+ MQ- bB€iB+Q2M b Ki'B+ b*2Mi" H2/Q amHX ac
O 2T7T°2b2Mi/ TQ K Bb /2 Ryy 2bT0+B2b- +QK p bi KTHBiIim/2

K x-MB id "2;B&Q BMBEKYXRE2MMBM;iQMcecRHRFKb QM

_2H iQb 2iMQ#Qi*MB+Qb bQ#°2 2bi 7 KQHB KQbi® K TQi:
K2MiQ /2 /Q2MI b b2tm HK2Mi2 i° MbKBbbQp2Bb mbQ +QKQ M
2K "Bim Bb "2HB:BQbQb 2 M :'B+mHim  + QR #BQHF2MiB/-OBm K |
#2p2 2bmKQ- +QK H;mK b 2bT0+B2b /2 J2HB +2 2 2 bm b THE
QM HX 1K mK "2pBb»%Q /Q mbQ TQTmH ~ /2 TH Mi b /2bb 7 KQ
BM/B+ / b K Bb /23y AWB2DRB®Zb Kmb c a /:kQRRC qVF



9e * TQIiMHQ 9X 1bT0+B2 #Qi*MB+ 2 6mM;Qb 2M

Zm /"Q 9XR 1t2KTHQb /2 1bT0+B2b/ 7 KQHB J2HB +2 2 +QK “2H
#QieMB+ X

1bTG+B2 IbQ K2/B+BM H _2;B%QfS Qb _272° MkB

¥2/°2H }bbBHIBXY MiB@bOaTiB+Q 'l'_‘Qb/BZI—?IZ-IL(hyZy\BétZB c J2HQc .2
BM72+14a2b 79MaB+2hi2Q @b @nM/2bc PHBpP2B" ¢
M?2+B/ +QKQ bBMWMQ@ aQmxXxyR4A
# M+Q-2b+ ° 2/2Tm@

~iBpQ

. “SmK IBbKO- /QQVZ- " bBIb[WBI2i  HX

T imB M2MBBL .. i iobb2- Hmt @  kyKky
15 Q

“BT2- iQbb2- /BQ“i2B" bB&b[M2xc J2M/QMI ¢

72#°2- MiB#B!iB+Q- Hm@OQ/-kyRO

t 1%2Q
*X T Q+X*X BM~ K 12Q /2 LQ @-" bBHb[Bi2i H X
; Mi 2 # iB/ Db Ky ky
G MbBmK /QK2biBK+km& B AM/QMObB_m/BW MbZi ? HX
ky RN
E? v b2M2; H2MBKBHE€ B LB;0 B Ww/ M-kyRe
B #2i2b- ;2MPBWEE2bm#&QH @20 HXRE

Xx /B> +? i BMYEC#bB2 BQ/QMiB i-BMZKQi@H
#H2K b /2 T2H2 2
- bi'QBMi2biBM Bb- 2@
T2H2Mi2- K HE B
B #2i2b- /Q 2B HER- AM/QMQO@

+ #2101 - /IBm* biB+Q -

T Q#H2K b ; bi'QBMi2b@

iBM Bb

B #2i2b LQ /2bi2- ABHD HXYRA
"> bBH

6QMi2, miQ - kyk8X

1K MK Qmi Q 2bim/Q- /2bix §BX +QK BM{B-mbb- 7QB "2 HBx /Q
MK +QKT " iBpQ 2Mi'2 2iMQ#Qi*MB+ /2" HB M AM/QMQbB 2/ |
b2M/Q Q#b2°p /Q mK p "B #BHB/ /2 2Mi“2 Qb mbQb /2bi TH Mi 2 (
"2:B% Q- Qb miQ'2b i'B#mQ K b /B72°2Mi b 2Mi'2 b TQTmH a2b
K2/B+BWMn pX/thmD "2Q HYREX LQ "  bBH- 2bi 2bT0+B2 i K#GK O mi
T /B #2i2b-/Q2Mi b ; bi'QBMi2biBM aBHDi/ GKRRAC + #27 U

AMp2biB; Ta2b }iQ[mMQKB+ b TQMi KmK p bi + T +B/ /2 [mBK
2bi 7 KQHB #Qi*MB+ -i2M/Q "2H iQb /2 T°Q/mi%Q /Qb K2i #!HBIQ
i2°T2MQb- HBKQMQQ/ShM2/ BM RHBRIEh ;@ c  Q kT 9 M B W X

R J2/B+BM i° /IB+BQM H/Q TQpQ AM/B MQ
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