
UQR
ST

U
RPP

WYP

QR
PP

a

XUW

RUP

XS
T

SVV

QP
QX

QVTLT

QUW

TP

ȬȲȮ a

ȼɚɝɋɊ RPɟTPɟSɟQRU ȭȸȻȼ XVTUMVX
ȬQP ȭȸȻȼ QSVVSMXV

ȼɚɝɋɊ əɚɩɖɘɝɍɘɕɦɗɊɩZ

JȺɊɑɖɏɚɥ Ɏɕɩ ɛəɚɊɌɘɔQN
hQTL ©QTL òitQTORRN
Ȭɛɏ Ɍɗɝɜɚɏɗɗɒɏ ɚɊɎɒɝɛɥ r PLX ɖɖSN
ȹɘɔɚɥɜɒɏZ ɔɚɊɛɔɊ əɘɚɘɢɔɘɌɊɩ ɠɌɏɜ MMMM ral MMMML ɢɊɍɚɏɗɦ ɍɕɩɗɏɠTN

ȼɚɝɋɊ ɔɌɊɎɚɊɜɗɊɩZ

ȼɚɝɋɊ ɔɚɝɍɕɊɩ d]WP ɖɖL 
ɜɘɕɣɒɗɘɓ SLU ɖɖL l]QRUP ɖɖZ

ȵɒɛɜ ɛɜɊɕɦɗɘɓ s ɖɏɗɦɢɏ TZ

ȹɚɘɌɘɕɘɔɊ ¥ ɋɘɕɏɏ QPɖɖZ

ȵɒɛɜ ȫȸMȹȷMQLU ȭȸȻȼQYYPTMYP
ȻɜSɛə ȭȸȻȼ USUMRPPU

ȷɏɚɐɊɌɏɓɔɊ ɗɏəɒɣɏɌɊɩZ ȵɒɛɜ ȫPMȹȷMQLU ȭȸȻȼ QYYPTMYP
RPxQS ȭȸȻȼ UVSRMWR

ȷɏɚɐɊɌɏɓɔɊ əɒɣɏɌɊɩZ
Ȼɜɏɔɕɘ ɘɚɍɊɗɒɡɏɛɔɘɏ 
əɕɊɛɜɒɞɒɠɒɚɘɌɊɗɗɘɏ s]U ɖɖZ Ȼȸȵ U ȭȸȻȼ QUXPYMWP

ȵɒɛɜ ȶR ȭɔ V ȭȸȻȼ TYUMRPPQȵɒɛɜ ɖɏɎɒ ɖɊɚɔɒ ȶR s]V ɖɖZ
ȵɒɛɜ ɊɕɨɖɒɗɒɏɌɥɟ ɛəɕɊɌɘɌ ɖɊɚɔɒ ȪȶɍR s]U ɖɖZ

ȵɒɛɜ ȵVS ȭɔU ȭȸȻȼ YSQMWPȵɊɜɝɗɦ ɍɘɚɩɡɏɔɊɜɊɗɗɊɩ s]U ɖɖZ
ȵɒɛɜ ȪȶɍRMU ȭȸȻȼ RQVSQMWV

ȹɚɘɌɘɕɘɔɊ ¥]PLQVMQPɖɖZ

Ƚɍɘɕɘɔ ȫMVSɟTPɟT ȭȸȻȼ XUQPMXV
ȻɜSɛə ȭȸȻȼ USUMRPPU

ȷɏɚɊɌɗɘəɘɕɘɡɗɥɓ ɝɍɘɕɘɔZ

ȺɊɌɗɘəɘɕɘɡɗɥɓ ɝɍɘɕɘɔZ

MPQ
ȸɛɜɊɕɦɗɘɏ ɛɖN 

JȺɊɑɖɏɚɥ Ɏɕɩ ɛəɚɊɌɘɔQN
hQTL ©QTL òitQTORRN
ȻɌɊɚɔɊ ɎɝɍɘɌɊɩ ȭȸȻȼ QTWWQMWVSN
ȻɌɊɚɔɊ ɜɘɡɏɡɗɊɩ ɔɘɗɜɊɔɜɗɊɩ ȭȸȻȼ QUXWXMWYTN
ȻɌɊɚɔɊ ɝɎɊɚɗɘMɔɘɗɎɏɗɛɊɜɘɚɗɊɩ ȭȸȻȼ QTWWVMWYUN
ȹɘɔɚɥɜɒɏZ ɔɚɊɛɔɊ əɘɚɘɢɔɘɌɊɩ ɠɌɏɜ MMMM ral MMMML ɢɊɍɚɏɗɦ ɍɕɩɗɏɠVN

ȼɚɝɋɊ VPɟVPɟSɟWVR ȭȸȻȼ XVSYMXR
ȬQP ȭȸȻȼ QSVVSMXV

R ɞɊɛɔɒ
R ɘɜɌN
R ɚɊɎN

ȴɚɝɍ QȸMȬ ȭȸȻȼ RUYPMXX
ȻɜSɛə ȭȸȻȼ USUMRPPU

MPQ
ȱɏɚɔɊɕɦɗɘɏ ɘɜɚɊɐɏɗɒɏN
ȸɛɜɊɕɦɗɘɏ ɛɖN 

ȼɚɝɋɊ WPɟSLUɟQRUP ȭȸȻȼXWSRMWX
ȫQP ȭȸȻȼ XWSQMWT

ȵɒɛɜ ȫȸMȹȷMQLU ȭȸȻȼ QYYPTMYP
QRȿQXȷQPȼ ȭȸȻȼ UVSRMWR

ȹɚɘɌɘɕɘɔɊ UMPMȻ ȭȸȻȼSRXRMWT

Ƚɍɘɕɘɔ ȫMUPɟUPɟS ȭȸȻȼ XUPYMXV
ȻɜSɛə ȭȸȻȼ USUMRPPU

JȺɊɑɖɏɚɥ Ɏɕɩ ɛəɚɊɌɘɔQN
hQTL ©QTL òitQTORRN
Ȭɛɏ Ɍɗɝɜɚɏɗɗɒɏ ɚɊɎɒɝɛɥ r PLX ɖɖSN

JȺɊɑɖɏɚɥ Ɏɕɩ ɛəɚɊɌɘɔQN
hQTL ©QTL òitQTORRN
ȱɊɣɒɜɗɝɨ əɕɏɗɔɝ ɗɏ ɛɗɒɖɊɜɦSN
ȷɊ ɕɒɠɏɌɥɟ əɘɌɏɚɟɗɘɛɜɩɟ ɎɏɜɊɕɏɓ ɠɊɚɊəɒɗɥL Ɍɖɩɜɒɗɥ ɒ Ɏɚɝɍɒɏ əɘɌɚɏɐɎɏɗɒɩ ɗɏɎɘəɝɛɜɒɖɥTN

JȺɊɑɖɏɚɥ Ɏɕɩ ɛəɚɊɌɘɔQN
hQTL ©QTL òitQTORRN
ȹɘɔɚɥɜɒɏZ ɔɚɊɛɔɊ əɘɚɘɢɔɘɌɊɩL ɠɌɏɜ MMMM ral MMMML ɢɊɍɚɏɗɦ ɍɕɩɗɏɠSN
ȱɊɣɒɜɒɜɦ ɚɏɑɦɋɘɌɥɓ ɘɜɌɏɚɛɜɒɩ ɘɜ əɘɔɚɊɛɔɒTN

ȺɒɛN Q
MPQ
ȱɏɚɔɊɕɦɗɘɏ ɘɜɚɊɐɏɗɒɏN
ȸɛɜɊɕɦɗɘɏ ɛɖN 

JȺɊɑɖɏɚɥ Ɏɕɩ ɛəɚɊɌɘɔQN
hQTL ©QTL òitQTORRN

AAAȻɋɘɚɔɊ ɗɊ ɜɒɜɝɕ

JȺɊɑɖɏɚɥ Ɏɕɩ ɛəɚɊɌɘɔQN
hQTL ©QTL òitQTORRN
ȻɌɊɚɔɊ ɎɝɍɘɌɊɩ ȭȸȻȼ QTWWQMWVSN

JȺɊɑɖɏɚɥ Ɏɕɩ ɛəɚɊɌɘɔQN
hQTL ©QTL òitQTORRN
ȻɌɊɚɔɊ ɜɘɡɏɡɗɊɩ ɔɘɗɜɊɔɜɗɊɩ ȭȸȻȼ QUXWXMWYSN

JȺɊɑɖɏɚɥ Ɏɕɩ ɛəɚɊɌɘɔQN
hQTL ©QTL òitQTORRN
ȹɘɔɚɥɜɒɏZ ɔɚɊɛɔɊ əɘɚɘɢɔɘɌɊɩL ɠɌɏɜ MMMMM ral MMMML ɢɊɍɚɏɗɦ ɍɕɩɗɏɠSN

ȵɒɛɜ ȫȸMȹȷMQLU ȭȸȻȼQYYPTMYP
ȻɜSɛə ȭȸȻȼ USUMRPPU

ȵɒɛɜ ȫȸMȹȷMQLU ȭȸȻȼQYYPSMYP
ȻɜSɛə ȭȸȻȼ USUMRPPU

ȵɒɛɜ ɛɜɊɕɦɗɘɓ s ɋɘɕɦɢɏ ɒɕɒ ] TZ

ȺɒɛN Q

ȺɒɛN Q
MPQ
ȸɛɜɊɕɦɗɘɏ ɛɖN 

TU ȭȸȻȼ QPUPMXX
TPȿ ȭȸȻȼ TUTSMWQ
ȿȬȭ ȭȸȻȼ UYUPMRPPP

RP ȭȸȻȼ QPUPMXX QP ȭȸȻȼ QPUPMXX
ȮQVȼ ȭȸȻȼ TWXTMYW
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