Q~°¥£2£¢=-®2-¥L££28;]=4228§«338~2§- 5=-0=@®~°~%+- -«
£ E~2 4 = JB3-°385-—fLKKESjj= - 2 ° ~at«§+t+E- a=§-=2] £=

fn~3¥3°~3¢8+t+£°2~2§- -
3 °=p° @@ ~-¥3 a¥=CE£+t=d°~CE£Ext=£8§-£+t=a- 02 - °
¢CE£E+t=c~j! E£°E£8jl =] £¢8§, 8§~
CE£° =—GBETSH £°+82G2=dSEGHE

S P Y¥EAEYTELGR- | =k- C§°
~3g~ % ! O£ 21 =r+ £0O0§£2 ~~

d 85 ©MNU



N3 x=¢RREEmfE2 =N ~2 . «SEE2GEWE® 22 FHRENXEE §- 2.
3 a2 £° =i MBP2-30KEBREKH §CCE£-C- ° oo
¢CEt=c~j| E£°E£8i | X*XBFEXE§8 £12£3ZLZGC=gd 8EH L -

NKd3 2 ~Wj°2-fo°’K=a° K=t - 2 0¥ ~-¥=h3 ««£f”°
OKd3 2 ~yWh°2-fr°K=a° K=a° K=q| - «~*=_=+j | 2£80®n£f"

g~¥=¢£° = aNSREKRM G K-G MMN \= W



g~ AE="- 2 £-24

Nfkgol ar KKIKIKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

NKNsbor qfs$bhaadoKKKKKKKKKKKKKKKKKKKKKKEKKKKKKKK
NKOk~rqgljv=lc=qgebrol kdbov=ghKKIKKKKKKKKKKKKKKKKEKKKKK
NKPiraabo="1] mogdk KKKpK KKKKKKKKKKKKKKKKKKKKKKKKK
NKPKoN gebi KIKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
NKPKQfkr"=mo KoK KKKKKKKKKKKKKKKKKKKNNXKKKKKKK
NKPBEPIge=jr KKEKKKKKKKKKKKKKKKKKEKKNXXKKKKKKK
NK@bof mebo”i =kbrgéi =1 &=qgeb=iflkbov=apdKKKKKNKXKKKKKKK
NKQKN "pvj mgebqgf”» wKknlk KKIKKKKKKKKKKKKKNXXKKKKKKK
NKQ#e@ o~ 1 irj_"o=phgfm ge' q KIKKKKKKKKKKKKKKKKKKK
NKQBEPo i =pl jrqgf vKkiKK&kiKKKKKKKKKKKKKKKKKEKEKEKKKK
NKQKc@bobmget " KKKKKKKKKKKKKKKKKKKKNXWKKKKEKKKK
NKRrp "ofkf =~"bfgkb=ebi bmgl opiflaapebpj | |l gebNV p" i
NK® of kbodf > =ob fbknrggleobp= _ i " a a beo=jprj p IKgk K K K K K KOKWK K K K K K K K
NKSKQob bmgKKKKKKKKKKKKKKKKKKKKKKBOKKKKKKKK |
NKSKOuUb bmgKKKKKKKKKKKKKKKKKKKKKKBOKKKKKKKK |
NKKbroljlari~rqfl lgolrpdaokr" 1 kgqo KKKKIKKKKKKKKKKKKKKKKK
NKUmgl dbkbdKKKKKKKKKKKKKKKKKKKKKKKKKEKXKKKKKKKK
NKVerkkbioel al nMKkKkKk KKKKKKKKKKKKKKKKKKKROREKKKKKKK
NKNMIc=qgeb=pkgK KKKKKKKKKKKKKKKKKKKKKKKKKKKKK KKK

Oj~"gbofrip="kazjidgd&K&KKKKKKKKKKKKKKBEKKKKKKKK!

OKN rgbof KIKKKKKKKKKKKKKKKKKKKKKKKKKKROKKKKKKKK:
OKNBuMbofjbkgri =KiKKKKIKKKKKKKKKKKEKKKKWKKKEKKKKK
OKNKeOoj» 1ildf "t*kpbph K KKKKKKKKKKKKRKKKKKKKK
OKNKkRyf _ I i KKKKKKKKKKKKKKKKKKKKKKEKEXKKKKKKK
OKNPL@Qrgfl kp=rrckcbh KKKKKKKKKKKKKKKKKKKKKKKKKK K

OK@Pbgel pK KKKKKKKKKKKKKKKKKKKKKKKKKKRKRKKKKKKKK:
OKO#bN I gv mf kd=K&KKKKKKKKKKKKKKKKKKKRKRKKKKKKKK
OKOKOmM "orqfl k=lpprl KKEKKKKKKKKKKKKKKRRKKKKKKK
OKOKOKMNt £ 2 8- -=-KKRRBRKKKRKKKRKKKERRKKKKKKK k

fff



OKOKHWOIK20®° ~j 2 8- - =KKKKKKKRKKKKEKKKEKRRKKKKKKK
OKOKoRi"k=_7rqge=bumKKiK KKKKKKKKKKKKKKKKKKKKKKKK
OKOKQrklefpgl ebKKKgh K KKKKKKKKKKKKKRKKKKKEKKK: k
OKOPBgR gf pgf  2i = KkRKKKKIHKKKKKKKKKKKKKRBOKKKKKKK F

Pobpri HPKKKKKKKKKKKKKKKKKKKKKKKKKKHKK¥KKKKKKK K

PKNbiiri~“o=bumobcppefigk=0 Qqagl j "gIKKKKKKKKKKBRKKKKKKK
PKNKNfsbHgagkirl obp bk bebk=mblchd "kp=tfqge

el ifkbodf =fFkKdKoKKEKKKKKKKKKKKKKKKKEKEKHKKKKKKKEKKK
PKNKQ koo _i "aKKKKKKKKKKKKKKKKKKKKKBEKKKKKKKK

PKOodrk=_"~ge=bumbk KiKbkk f KK KKKKKKKKKKKKKKKEXKKKKKKKK
PKOKNrjfk~rqfl k=8cagoerqelbec=aj r p idgl=3blrkagpo " qf | k=f k

e gJeo Mgl jrgliirg=kl geffgdec m T KHKKKKKKKKKKKRROKKKKKKK 'k
PKO#§e®@=jrp ~of kfql of=Kefol fmf k boctme*ro'gipv=qeb=abqor pl o

"l kqo~r  qfl k=bvshh &\plead bagfjrirqfl k=Kkodfeldkbosb

cf_bop KKKKKKKKKKKKKKKKKKKKKKKKKKKKKRKKKKEKKKKK
PKOKR fkbazjrp katkf > +4fkffl=K kleki fgmroqi v

obar bp=qgeb=ablgkogop oqf | k=bvsh dPplagd baqgfjrisrqgflk=1Ic

el ifkbodf  =kbbolpKok K K KKKKKKKKKKKKKKKKEKKKKKKKKKKKK
PKO#§e@=mrof kbodgl sEkem*&k@=profjdrmk friiv=obar b

geb=abqgor pl o=qfllkkg=ob"s’l hba=F karf dagphbbizbpqggffjsri "qfl k=1c

el ifkbodf  =kbbolpKok K K KKKKKKKKKKKKKKKKKKKKKKKKKKKK
PKO#RTfar~i =abqgomgplrogfllk=~cqgborrgpthtb=fkef _ fqlop

BEgol mimm”papr o" | KKK KKKKKKKKKKKKKKKKKKKKERKKKKKKK k

Qafp rpEKKKKKKKKKKKKKKKKKKKKKKKKKKKEKKKKKKKK

QKN~rifarqgfl k=lctdebbihgmg=j 1 rpbKkKIKKbKKKKKKKEKKKKKKKK |

QKOl kqo~r qfib=rlagfgfeddrabqor pil m=lj ¢ pj f " b=fpkbodplpml k

bul dbkl rp=pdKiKKKIKKKKKKKKKKKKKKKKKKKKKEKKNKKKKKKKK
QKOKDaqgfjri~rqflk=bgbhppoa | kqeMmbqgfflck > ~iiv=FfKk

e Je0Qf WMKKKKKKKKKKKKKKKKKKKKKKKKKKRKKKKKKKKK:
QKOKkO v=r=gefoakkqoefehtl k=f kar ehafkbodf =kbosb

cf _bop=fp=jbatfpgpastefkibodfelddk Kighk KKKKKKKKKKKKKKK K

f s



QKOKMP®rofkbodf =qgbokpibthyjitb"pba?tegeol |
el i fkbodf =kbboops=hf=kc=fqe b =jabmoiKpgk KK KK KK KK K K KKK KK KK KK K
QKOMQ@bkqgf i =pl roobpbfpa=il’bi & kar “ba=abqgorplo
1l kqor > qfl k=rjkafbkob=a'=lj r p " Jhodkkbodf  =obilbmgikod KTWK K K K K
QKReb=crqrob=ol ighdb&blgm > p=f ebgephg2kkf kd=Ild=bpeb=i
rofk"ov=ghKKIKKKKKKKKKKKKKKKKKKKKKKKEKKKKKEKEKKKKK
Rprjj "oKWKKKKKKKKKKKKKKKKKKKKKKKKKKEKKKEKEKKKKKK
Swrp?jjbkcpPKKKIKKKKKKKKKKKKKKKKKKHKKKKKKKKKK
T obcbobkKKKEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

Uab i "o"gKHKKKKKKKKKKKKKKKKKKKKKKKKKRKKKKKKK

Vr"hkltiba#tjglf KKKKKKKKKKKKKKKKKKKKKKNKSKKKKEKKK



Nf-2°-¢3;2§- -

NKN " £°~j28  £=_2~¢CC¢CE°

| "£°~j 28 £= 3~¢CC¢CE°=EI"_F=8§+x=3°¥f£-j . .1=pnpg2)=-°
a°f 3EL£-j-=-80=" -8§¢8§-¥=~a¢C=--j23°8§~K=p:«®2-«zt
¥E-£°~2=@®- ®32a~28- | =} 8j | =) ~+P=£2=~2-£2¢¢=8 ¢3£~r°23~-§ 22.£

a8pf=Ej 8§82 +t--a=£2=~a2K=OMMNFK=Q+£E®R2£L£2E2EELEL£ZL~=
g°-«=TB=2-=0TB=8-=«£-=~=-¢=VB=2- =QPB=8-=u- «£ =

i SBOFf=-2!'£°=j!°. 28§ = PECE&EE! £ B K==Ff ~3 §2 £+ 32
~a¢=2°~8§-8-¥=--0=@®Ff2 "  §j=-woad._.°=-3+rj@E=~°F£=%~n0f
®~28£E23°¥8§-=£2=~3K=NVVUFK=e-pE £°| =- =23 . =0M=

i -«®2E£2£=°"£«8++8§--=-0=2] £8§°=2%.«®2-«xtK=cCc-"°=2]
~¢"3_|i2K:/\_|2§«3ii~°§_|§i§-§¥|E{2®-_I|J:~'9°«£~:r-i.§«¥.§.i.la~a:
EdeB§28-£+=-0=21 £=h3° - @E~-=A++- [ 8§~28§-=-nm=r°
CEFE®2 - °+2=82=2 ] £= a@a~¢CCE£°=p~22| =°£¢3 | 8§¥=CE£2 °

NBDRB=-0=0®~28£-2+=j--228-3£=2] £8§°=2°£~2«f2=~
(("§—|:°£~i-—|:§i:2:£:~¢'£Oi£=£na£i21:_Q=~_|2§«3._|
- t2B@®§ Ao =] ®E°2E£-2§- K=l z=2]E=-2]£°=] -

21 £°~® - =¢-£+=--2=+~28§+0.=2! £=@~2§£-2+=E | ~®C

| 7" _=8+=®° £o0B8*E£HLHTEHNE2 | =2F£=p-22 - u8-¥=j--0¢6828§-
a~¢¢E£°=-32af£2=_. $£2°3;28. 5] =§-2£°+28§28§~2= |
M~°©8§-%-h - #*¢§EMIEE+|2£° - +§+K=p2§aa| =2! £=@~2
3CE 22 £=CfKP §° n~28§-~3= " - 22 §-£RARLE P B/EY - =
®~2 1 -2-¥8) ~3=@®°-jL£++t£+=8§-=2]£=0-°«~28-1=-10=]
«Ej | ~n8t«t=8-"-38" £€¢=8-=2]£=~ --°«~3=]~-0638-¥
q! £=8§- | LEE4E¢=1-0§ §2 =j~-= £=£J®2~8§-£¢= - =j! -
~2C=a£3°-2°~+«§22£°=°F£AL£~+£| =~+=pPfAa=~2= .=

+3 3°.2| fag-a=¢«.-n0§ °- a-~x22K=qlE°L£m-°£] =2

OB L++| =38 £~CE-Y¥=2-=21 £=3°¥£~].=~=0=0°£C8§+®- -
q! §+=§+=2! £=3°.21 £a8§3 «= ~+£¢=!.®-2! £+§+K="~-
faz=2!£=« -¥E£-§{=! -®-2! £+§+1 =21 £=§-f -233 2~



®°-"-0©CE£¢C= - =j| ~—¥£+=8§-=«--j-2£=£7;82~ §agz2.
«--j-2£+=-°=«--n018§ °- a ~+2+z=zE °~C8-¥=NVVTI =~

I+

«xt=8-" -8 £¢=8-=2 ] £=~ a-°«~2=z ¢
C~«~¥E£=-0= | £=2@23 3§+ § ES2L-=*d° - ~2 = NVVTFK=q} £
®~°28) §®~2£+=8§ 21 8£=0®°-j£+x+x=8+x=j-«®EL£JK=p¢£
®3°8-£°¥8j=2°~2+«8+t*+8§--=8-=-"£°~728  £= 2 ~¢C¢.
MOUO=°£| £®2 §3 +=PE° ESHE¥H8§B8LEC=8§-= 3 ~CCE° =2 8§24
H-«£-=pg§2) =8¢C§-®~2] 8§j=I"_=EI of£§22a.=£2=~3K=0
~EWKEECE~2£¢C =] -22°~]28-=¢C3£=2-=Agqm=°"£3a£~2£=Q
q £=8+x+3 £p~8=2 | £222P L2 L£=8§+=~a=~ --°«~2=0@3"°§;

-8 =@®~28§£-2+=pPp8§2! =8§¢8§-®~2'IEF=18- +EUETB | ¢ ®Y ~wER

qlE=cEi] =8

~ "

d
Il

I+

Q! £E°£=8+=~2+-=8-]°£~+8§-¥=£ §CE£-jE£=2! ~2=AQqm=c«
~¥E=~-(0§@®®~22%==2=°.2L£=8§-= 3a~¢CE°=¢8+-°CE° +t=2

~a=FEBE~2L£¢=°"£¢C3|28-2=8a=j ] -28§-£°¥8j=2"°~a+t«§4
|l ~-a¥f£+=§-=2! £=@~2! -®| - +§-2-¥. =-o=|A_=§t=n--2
E=C82 LR ECE£L£R®RLEBXZCELE£° 2 ~~C¢C8-¥=-0=2] £=+£-%-
«Ej | ~—8t«t=ir-C@RK > pxL | £ -
NK®-~2-«-=-@o=2 ] £=28_ y£°=3°8§-2~°.=2°~;2
gl £=2-pE°=3°8§a~°.=22°~i2=EjrqF=8+x=j-«®-=*£¢=
¢C§onf° £~ f£+= L£rpEETdiqqf+=EC=mL] £=42°3 [ 23°
8 °f£2 1 °~K=q| E£=j | ~°~j?2£°8§+x28j=0fL£~23°f£+=-0=2]¢

®O-ﬂ§«~a=®-°2§-—|:-§3:2:£=3°£2:°~| :~—|¢=2:£=a_—

3°£2|°~a

, ®2ED?2E =~ Co~2 8| =EEP RE~+F8K= NV S S F K

q! £E=£«®2 .= 2~¢¢E°=! ~t=~=2£2°~! £¢°~2=0-°«=~=¢
a ~¢¢CE°=8§+=]- £°£¢= -=®E°8§2-£3 «K=q! £=~-2£°
t3°p~j£=-0=2)£= 3~-CCELE °KEARHELEELE«BL~P=2 EFEQPL"
i --~-£j2+=pg§2! =2 £=@®E£°§2-£~3=+! ££2=-p=2! f=°

Bf«~2 L] =2! £= a~¢¢E°=+3@®E°§-°2.=~2¢=®- +2£°§-°
21 £=" £4+8i-32£°8-£=0- £z KR=fCLOEL °=88-2°=P+.3="~° (3 =2(¢~£20E
+§¢CEu~22aK



o]
tH
1

@ ~¢CE£°=j~-= £=¢8 8§C¢C£¢=8-2-=~= -¢-1=2-]
§+28§-¥=-0=2] £=2°8¥-£=~a¢= 2~C¢CC¢£°=-£] O=E
] -HEC=8§-=2 ] £8§22§ 8§+2 28 ~¥EPF L£F««EERE ° 8§34

~°° ~a¥E£C=8-2-=°~2¢-«?.=¢C8§°£j2£¢=n~%]§j2ELEr=~1

I+

i - 7

~a K= NVTSFK= 8! (BE#2=" 3£ |p-="«P=t- R £=§+=§CE£~22a .= -4
a~¢cc¢c£°K

Q! £=2°§¥2 LEE=®~C8E T ~+£=]-+§+2+=-0=2!°fLf=

&~ E°| ZCE°§ E£C=0°-«=2]L£=2. ¥§23 0§~ =it aE:

g°-«= 2] £= 08§ °-«d3t+tj38~°= Et~2¢E-E£°F= ] £~2]1] =

8. ¥ §23 ¢o§j-B =i -§ | Z«3 2| AEK=A2=2] £=3°£2 L0 =

21 £=«8 ° ~83=24«--2 ] =«¥+j2f£=08§ £°+=°831=2_.,¥§23 ¢§

|

I

' £=8-2£°j°-+2+28§-¥=-0=28§-2°~«3°~a=3°f2f°=~5¢=¢
® - $¥88-ja~2 =2+2°8j23°L£K=Qq| §x=8-2£°j°-+££8§-¥=~;2x
|3 -+3°£=-D0=2! £=3°£2£°=¢3°§-¥= a~CCEL£°=0§a2§¥

NET ~jER2=2-=21f£= 2a8~CCE°=£j0] =2kE=882 XFEL- ° =«
21 ° ff£=3¢=§2 tE-+8§2B8-£°=08 £°+K=q! £=«8§¢C¢AaE-=
CE§0DEEE~FEM 0L «~3E=Y¥YECESK=Ff a=«Enl =2! §+=§4+=
i 8° 3P BVE=F«¥ -2 | =«d3 xj2 L] =2qEFEFZFE£FK=HFE=2NMNVYUYN
§-2pof2a °© ~3=-+@| §-j2£°=8§+t=£L£o08§|8L£-2=2-=2«~8§~2-
E£Y2£°-~23F=8°£2 ] °~3=+@®| 8§-j2£°=8x=C~«~¥£C=Et ~
i -"28-f£-2=pu-«EA]|l =83°8§-£=£-2£°+£=2 | £A£®°-£]8«~2 =3
S m=j§°j3a~°z=t«--2!=«3tjafE=EsE°+8§=£2=~23K=NVUS
§-=Z«E-"=®° - «- C-¥°~CE£=£" ~j328~28- 2K=p- <«
B ~CCE°=-£ ] 0OK=q! £§°=~{28 ~28§¢22FL5¥¢EE£22{2f ~25
af=d°-~2=~2¢=_--2!=¢£+{°8§ E£¢=8-=p-«E-=~=2- f

«f-=Eaf=d°-~2=~-¢=_--2] =NVVPFK

N
th
+
]
l
d
N
h

N
11

2

q! £=3°£2 1 ° = E£¥§-+=~ l £= a~¢¢E°=-32a£2 =~

CE-2 =\ LW ° BRE22[3] =P - %2 ~2§| =3°fL2!
83 °E£2 1 °~] =£@®-¥.=83°£2 ] °~cFE 38 ~°=2~5¢C=®E£-82£=0®
LE | O£’ DI E®2®2B3 LEn=2 LEELY¥EERL = ~2R&NVVVFK=q
2 1GE° £®° 3 T EZE 8+ ° § AHKR="j-««= MK R

1
w
o
I
I+
H
+«

q! £=®°-+2~2§{=@~°2=£(2£-¢+=2!°.3Y¥! =21 g=ag_y

TE°3 -2 ~a83 «=-a=2 1 £=0®-+2£°8-°

]
-
l
o
o
A
1
d
1
N
th
11

U



jlaageg~a=¢3i2=°"£+8¢3£]1¢2 | E£2£®°@F2=88; c2E8E]| ?
2 13f2 °© §K3 a3

l E=«f« °~=m-32=3°£21° = _3°+f£+=0°.«=2!£=~@F
Q! £=~"£° ~¥£=23£-¥2! =. 0=2 JBKRE[R=FEMROB|j=-G-° 2 =£ 2-
~2K=NVVNFK="=+22§+®E§=s£NELE2§+2E3 P L£2L£8=8§-~=2] £
§+=~2=8«®-°2~22=42°3{23°£=2_=c~§a2~§-=|-2§

. ~¢= ~4f=~-C=~=2~°°-}§-¥=~2=2! £=~@EL£E[=-0=2
afT ~2.°=~5§K
fa=j 222=—~#82£ 4| =2 | £=0f«~8£=3°£2 ! °~=Ft=#4]-°2 =~

|
~32 1 . °4+=CEL£~- =8 LhZELf8E8AZETLLELEE 8 ¥ IMBRDESAKEZHNY =E -
£2 =~FK=RVWE £°1 =2 £=£T12£° - ~F38°HFUEB+B=H&E| § -
8°£f£2 ) °~=El £2°8j | =£2=~a23K=NVUPFK=q| £=+2®| §-j2 £
i - «®- "£-22xtK=f-=2]£=0°-T8«~2=0~°2]=82=0-"°«t=~
21 £=88 £°*2=¢C-=2-2=«Ef£LfHTPRREXELE-] AR |IEQE="dC§ ~¥ =
~a¢=v-2%] 8«8 °~=0OMNRFK="-=22°~j28-a=-0=2] £=¢8%2
~¥~8§-+2=2 ] £=08£C¢=~-2£°8§-°=" ~¥8§-~a=pyp~2a2aK

NKPa8~¢CCE£° =) - «®~°2«Ef-2+%

NKPKN- 2] £2 83 «

| £=3°.2] £3§3 «=§
£ £-=jf£aa=a~.£°

I+
1

~z«d3a@28a~.£°=-f£®82 | £283 «=2)
Ec~pj £22=£2=~2K=NVUQFK=q, £

I+
I

§-2£°«£¢8§~2£=~2¢=~®8] ~2=EFE3« °f£RYLAFLAHERA T
i - £°8-¥=2]| £33 «§-~3=*3°p~j£=-n0=2| £=3°-2]£a§
§+=¥8 BAFC®EK=D~| ! =83« °f£aa~=jfgaacz; ~q=j-" £°=+4
CE~j 1 =21 £ ~+x~3-RE«EZONEFRERKO-FPTERXS § £
~°°8£°=032j28- 3] =3« £~z jf£aAa4g ~0=42°£2 ]
-8=2] 8+=@®| £--«E£a- =8+t =~=238~°¥f==3« £°=-po=¢§+
t] §2E£=22°£2 ] §a¥=2] £=C&@-3=32 LY | £F£Y[|-% £ 2 ¢ &84
~—a=8§-{BL£E£LR =+3°0~] £=Em-°2£°=£2F—"28KE-NVESTHAC= p?

1 a-@®-p+t©® =NVUSFK



'»'.m_g.'y~/f<!/rnr ayer

——————— Uegplaliin plagues and dus0188l vesicles
TT7-_WT--'-Y.‘7¢7\ ATl NI T AT ‘
£ Lmbeglia (el Stratum
(e e o0 ig® ¥ o
\'__l N L
,/o,’\\ 0"0 o L3 \ -
\ @ f’ /”J:/_/\ @ ‘ ' Intermediate cell stratum
e WO ST g ) ¢
\ v a/ } i & L
— N A A \
QRSN UROICIC be d
=t . -
CEYMIEE~¥° ~««~28§ | =°£R®°E£+£-2«REgLE=BZILEL=- 8 =10
Aa~¢CCE°=8x=-=2-@®@=~-¢=2] =8 ~«8§~=2@®°- ®°8§~=8§+=
| ~"£E=£++£-28§~8=~-C¢C=] 8¥, 2. =C¢C8xj3+tx£C¢C=03 )2 8§- =
21 E£=2£  £-28£+]l =m~°%-x=~a¢=j32 ] 28 ~-¢=~++3«£
®8 ~. £t =~a=f£+t+£-28§~38=°_-23af=85=2] flR= &~°° §L£°°8=(u3|~ | 2
Ll 8jj-1  £°x=2] £=283 «§-~283 =43 °p~jL£=-0=3« °£32a~=; £
~ 2 E°§~2=~C! £° £ £=§-=°§+BHE§ERCRGE [£2 55« =—n0
-~ = ~°°8L£° =03 52§ o=|§2 2§ -L£=QQ=d] =23~ +£="=n§ H
t£j°£2-°.=20~j2-°=@®°-C3TEC=82 L3 cf=BmM~°"24-£P483 &
jelral-2aa~-¢=£2=~aK=NVTSFK=c?3°2! £°=+23¢8§L£+=1]|
21 £=«3 j 8§-=¥2 NF=®°~22|££§°+—=2F |~ £~ B Y 302 |£-- :=F£« F&—-a =N
e§¥3i:§:£2:"‘aK:OMMMFK:i~2£°|:i~'£an£:~—|¢:i_a
:"' £:—|-:£60£i2=_—|:2:£:2°~_|ii£aa3a~o:®£o«£~
Ei ~" £23£=£2=~2K=NVVTFK=|"~ £%€4&X|- =R £HGEBAE=EZ |
21l ~2=2 1 f£f=d"MNd=2~.£°=-@®E£°~2£+=~2=~=@®° §«~"°. =
3o .21 fags K
| = =2 £=-21£°=] ~a¢]l = ~=28«~2=«-C£2+t=| ~" £=0¢F£ «-
§«®-°2~2=°_23af£=8§-=2]! f£=@EFPE|~~ 28R .§12= j=~ oYL £ =
i - 8§-j8§-¥2 .=+ -pfEcCc=2})~2=21£=¢C£+2°3;28§- 7= -

N M



RE° «E£~ 8§23 82 .| =~®®~°£-22. =21 °.~32\R)|°=3RE 8CG-~<=YEH =-" o2
£2 =~2jKe'NV&VaUA =£2 =~2 K=0OMMMF K

q! £E° E=§F¥L£-+B=¥=£ §CE£-j£=2! ~2=2! g=3°_ 21 ga§3 «
®° - ®E£°28§£+K=q! §+=+2~2F£«E2=§
'£~°i:§_':2|£:30'2:£a§3«:Eo£i£®2-°i:0-°: o~¢.

I+
I
l
I+
H
L34
I
1
d
I
N
H
I

...i£i2:__aa§_|£:E/\‘lF| :20~_|i§£_|220£i£®2_o:®_2£_|2 §.

I
-a=2 £+ £=°£;£®2-°+t=8§a=~=°£+®--£=2-=j]| £«8j ~
«E¢8§~2-°+t=%3 (! =~t=kl | =rgml =" NYVIEEE2 +2 -~ £

A K=NVVWIx2?2 - | OCFEKZg-EKEOMBMBNE~2 - ° t=«~. =~j2=¢8"°¢£

§-¢C8°£j22a.=21°.3Y¥! =1+3«3°p8 L2 8§24 28R=Lj° +t2BF §°

- ~¢2 . =j-aaf£(2£C¢= - =¥-@®="3-]28-2#32-¢E£] ~a="°
~anf£°£-2=-£°  £+t=Ec- U2 E£E°=£2=~2K=0MMUFK=q| £°£
«:--B8§ °- A~t24=j~a=j--@®RE°~2EL£=8a=x£-%-"°.=«¢E]j
i -3@®28-¥=2.-=21f= -°CE£°8¥=t£-x-°.==£°" £1£K

NKPKO«8§-~=®° - ®° § ~

£=2 ~«§5—=RiI°M@=§+=2- | ~2£¢= £2UEE~=2! £= ~+-~2
£E=¢C£2°3 +-°=«3+{8L£=EC§¥K=NKOFK=f2=8§-]283¢E=:
~BOE°E£-2=~C=£00L°£-2=a£21£EP=EE5F¥+th=-aC=d=2"
M- =£2=~3K=OMMTEE@56¢£ OGMYEKEK=0ORMEL2 §-¥2a .| =
CE-- =2 ! £ @+ PPt~ E=8§-=2 ! £=im=-08=2! £=!3 «~~=

q

§=2 1 £=8-2£+28-£] =%-=2] ~2=8-k34£=~-2EF§FFL£x=2
~a¢=d- *3ng—¥ENVAPPH ~ 2 K= OMMV F K 3 -~°=@ £ °£4== {23! £ £ ¢~=2(
2 1 €3 £j3@¥P BH#~£=j-1+x8§+2=-01=§°°L£¥3a~°2a. =092~}

1
1
¢C§+j--2§-3-3+=3~.£°=FE0-=£2=~3K=NVUTFK

NN



—Basal membrane

- . Bloen N o - -
Vi \
e, (— —
\(
L \
e —\ e
( usy Smoet
..... L
P — -
4
\\ - -1
N - ~ N |
) \\ / \\ -
PR, \
- \\ - lad-
- » \\ - o
\.\
» - 3¢ Seroge

CE¥ROEA~2 - « 8§ ~28=j - «®-—£-2+=-n=2! £=3°8§5~°. = 2a.

fa2f£°+t28§28§~acz=-jf£aa+=-FEf F=z-o="~"~acz=-ppg£°E£=08§° 2=
~j28782.=-po0=t«--2] z«3+j2E=~a¢=2°£F£88E22 LL£ =+
¥~122°-8§-2£32 8§¢GE®E2 8 +~3NRMANSSF=KEPf ~——=C~£"~42 - ¥ . | =2 | £ =(

®° £4+3 «£¢=§-=2] £23 °|R~<FL2-0=CER=FEPRELDE?
| " £°=2! £=8~42=¢F£] ~CE| 28| *EfLEFEH=ECEEEHFE =
CCE° =2+«--2)1 =3 tj@L£=~j]28§ 8§2.=~aC=E£-+-"°. =1
CE§nOECE-2=~228§ - C8E+=PNE°E£=3 +£C| =43 ;! =~+=21 _ 4
@2 ~AEXH?Z £C=¥°- p2! o~ 2. °=°2~P@AC=-OMNCT| @ j~=-En¥al
~a K= OMNOFK=r-@-°23 o~2ga .| =2! £g+£=~228§ - ¢§E+-=
®- ®328~28- aK=]-°£- £°| =§2=p~+=- +£° £¢=2!~2=¢
| -3 RWER-ELE=2 U-=-°=«-°"E£=-=R3KAABMNQPIEr @=E£"=
ME=C8§+28§-¥38§+! =0-3°=¢8§00f£°E£~2=43 2.@FL+t=-na=f"
BJ Moo-°ct=~=] £3838-°=_£2.°@Q=8§=2£°j-=-£]2£¢

QP=Ea~ §¢t- ~=~-¢=j iF 2 =)EjOEl = OMMREK=faE22 2 +2 §2 ¢

N

-
l

I+
I

o

1]

o
l

N O



~=aE2P-°@=~-C=~°£=~°°~¥E£C¢=- -£RBAL£=2 KLOMRRF K
fa2f£° 3 JCeE=F2=fFf3~«Ef=2f£aa4=384+=2! ~2=21f.=~°¢
Q! £28 ~42 =©-- p~=%3 2] °@BE £§1== @£ § 1§ 3¥ —«=fE" 3 ¢-F
OMNNFK="A22a=f =~ j-°¢8§-¥=2-=2! £§°=«-°® -2-¥.|
2. =2£° £2=Ea~ §Czl=p>&tEJ T F K2 OEMBIOMVERK= OMNM

j 2OE°  §=~-C=j-U-°"OFfL2£=DE®! L=KEE 23 L85 GPLEOES -
§-3fMK=0q! §2=08-C8-¥=p~2=| K~0=§° «F£2¢==22] ~£2. £=°4=5 -YAY4{ 1=
210 £+ £= £2 2 £ =° 8] =02 28-«ONPPS E [23=@ £ ="~ § KE2OMMVIE K = ¢

P3§=~nC=| - |- ° ORP: LB 20§82 22° £+ ®- ~¢=2- =2 |
21 E£E=«8 +£j ~°8-8j=~¥--8x2]=j~° ~i) -2l = 32 = ~° f£=
TO 28 ~2£¢= 2. ° §CHBEEE?E-R K=OPMUFKE=GL BR=Q NV

=2 1 E-L£BDOEXEREX¥ES| =° £ £®2-°+£=EmOuPIl =mOv Ol =
I 2 =2°£®-°2L£¢C=~a+t-=~=£®°E£++8-=-0=2°~7+8£2
sz«E£« E£°=N=zEBElqmmENFf=x=£xf~2 K=OMMOFK=Za8ononf£®° £-2=
fI m=«~: £- £F2H£¢= P8 PP =GN 23—=-£2. |+2°L « £ = EK§2 £ = £
0~} "fe£2 =KBREGMNMI=dE22 £+ ®FEL£=0MNOFK=e-ppE" £°1
~°£=a-2=j-«®2EL£2L£2.=83CE£°x2--¢=-£2K

I+

ATF ACh
P2Y ': [
\Y . +A/ - TREV
W > '
o\ < pA
A \ £\ i B
J ol 2 -
// ,
0 tion *
Electr comm i
——=e Sengory
7’
Nna COrg

CEY¥NPPE | f8G~=° £®° £+ £ -2 ~2§- ~=-@m=+3 3°.2! gag-a=z§g.

B°-«=2 ) £= ~+-83-2£°-3=43°0~]£=¢3°§¥=42°£2]|¢f

NP



~j£2 .2 ;! -a8£=EN" | Fl=~{28§ ~2f£=z~00f£°f-22=§-=2
®3°8§-£°¥8§|=mOv="£|£®2PI°L| £@3-++°=§-2°85 £ @A =§~j %
EqQqOomsNF=°£; £®2 -°*]| =~a2¢C=~°£=j---£j2£¢C=2-=-£=
NKPEKR- -2 =«8 xj2a¢f

q) £=~°j | §2£j23°£=-0=2|£= a~¢CCE°=CE£2°3+-°=¢8§o0
- °=¥~%2°-8§-2£+28§-~3=2°~j2K=| 2£=0®~°28§]32~°=npf
q! £- =+£228£=8§a=~=°~a¢-«=0¢8§° £ 28~=<==Fad n@PEL =§F
i ---£j2£¢=pg§2 ! =-2! £°t=~2¢=2!£.=0-°«=~=03 28§
M- +2¥~-¥23§- 18§ =@®~°~%-«®~2! £2 8§ £KEK-P=FF j£° +:
t«--2 ] =« xj2rE=j£2a=°£; £8 £+=¢C8°£j2 =% 21~B®2%2 8| =
21 £E=£7{82~28--=+x®°  £~¢+x=2]°-3¥| =2 £=%«--2] =«
KE3®-=a~aa. =85¢3 j£¢=¢C£2°3+-°=j-hz%~-g=8gnmK8+-=
t] £-=«3 | ~°8§-8§]=~-C=@3°8§-£°¥§|="£]£0®2-°+t=~°F¢
§-1828~2£=R{E=EEf;jBE~2Br3®28-¥=-0=2] £=+«--2] =
EN-CE°+t+- a=~a¢="°=2£°=0MMQI =K~3 +j | =£2 =~2 K=0MN
NK@E ° §®: f£°~a=5f£3°~a=3 . 52°_2a=._gpg=2 : £=a_l‘
q} £=8--£°" ~28§- a=-o=jr q=Buo=RF; SRPEE+2 £6E£° " £2 W
®~°~%- «®~2| £28§j=E°3-2-8§-¥= §-= 2| £= ®L£2 §j= £
| . ®-¥~22°8§{=a£° £+F=~a¢=%~j]°~3=%-«~28§j=@~2|
“£° " £+x=j -2 ~8at=~00f° £ 2 =8 K= C£8=2~80- 0-£="2 £ =22 5 ~£*-
21 E=®E£2" 81l =]  -®-¥~+x2°8§j | =0®3CE£-C~2=~aC¢C=2£ ~2
irgq=~-¢=@®£2  §j=no2--°=2_=21!£=¢-°+~2GG| °a=8§-=":

« __ O o
i~ - 8 -

©~=~a@FKCE=d°-~2=NVVT

- «®~2 1 £28)=0~2] p~-

S« ®~2 ! £2 8] =®° E£¥~¥3§- 1§ =-£3°- 14=~°f=
22 fE2—Fd~KC=ENVUMI?= L £ ¥ -=E£Z£2%K2KYNNNVPF
¥=§_|Q_o«~2 §__|:Q0_«:2:£:i®§_|~ia=i_0¢:2

NQ



@
I+

2 ¥ ~¥238§- a8 =2£83°-axt=~°£=fopofj2-°+=-0=F£F; 8

~=2¢=_--2!=NVVPFK=q] £:-=2-j~2£¢=8{-=023 £F(CHE2E I £t -
d°-~2=££="AR=NVV¥ERP =~23 K=NVVSFK=®¢?2 8£=2 +pB88§{ -
- =R+ §E=2] £=@R£2 8§ =®2L£3+t= £ ~3+t£=~npan

§-2£°---£28--=§+=®-++§ df=~2=2|£=3f £a=_n=

»
H
I+

wn

q) £=~j28 ~28--2=-0=2]£=0-+2¥21HEEL£REELE=Q~"° ~%  «
~-¢="gqm=8§-=2]£= 2a~¢¢L£°=EN-¢£°++--=NVVPI="-¢
P o @E~°=pl £2 ] £°=2) £=QR3°§-£°¥§|=28§¥~-0Cx=~°F=

~£° £=80§ £°+= ~%=~=|-2°~+«8§22£°=-°=D0°.«=~=
i - 2«8+ *+8- 1= 8= a- U= puE@a = ~| | £®2EL£C= ~x= ~a= §2
E_3°=%2-;0©=NVTSI=_3°222.;0=NVVM~FK=r-o-°23
i1 -8 EF ¥87 LA mME8LE8- -=n82 | 8§2=2] £=R®R~°~%: «®~2 |
£2 =~2AGECEMMEN-3 | §2 - =-0=¢~2~=~¢C¢°£++8§-¥=@®~° ~% - «(
¢ f=2-=2)f=n~j2=2) ~2=§2=§x=! ~°¢CE°=2-=4+3°Y¥§

®@~°~%. «®~2! £2 8§ =-£° £+=2) ~2=@®-+2¥~-¥3§- 2§ ==
PE £2+23 ¢8§L£+=0®° £+£-2=8-C8°£2=£ §CE£-j£=0-"°=]

+t£ £-28f£+|l =e- - £+x=£2=~2K=®°-0®-£¢=2] ~2=""1 =~-

~a¢=3~°¥f£=-@®@~ 3 E£XBLRYEFA+=§ -
hE-, 8£=~-0¢= -8 ¥-CBBY>=+P§-p£L- 0=2 ] £=£9j 8§2 ~2

tw~2238 =-~¥° ~538~°

= ! -28-2£°¥8]=~-¢6=®3°8§-£°¥8j=j-«®- ~£-2=2_
2. @FE =N =§ JEPY=f =2¥3(8¢~FE°~=Ej ~{ hEf~, §£=£2=~23K=NVUOF
®3°8§-£°¥8j =j-2°~-+m8+ §~==ul-=tj=-CE-+°] O £8° HEK=r + § -
°~2= @a~¢¢E£° |l =2 £. =~ 8E£ E£C=®°E£"3a2j28§-~2=§
i - «®- "f£a2 +XKEXBEREL =L EEW- ~+ £ =EmM~°8§ ~=£2 =~23K:
8° - «=@®) ~°«~j-23~HGy +~¥ERX2BL|EL =P =R §£2 %] = - =2 -
-EEAgmME~aC=AT =00 - = ®° £ ¢ IREE -2 28 3=YN gEnf=- §=0=-

RMWRM=8-=°~2=~a¢=C-¥=2 - cR2ERE «BE ~3-2FHK="| @=82-

AC =2~ 24=23@- «FRjHPBIEGEFP=2E| £®2 - °+K=] O=° £
~¢E£--38~2£=j . a~+£K=q| 8§2=j~3t£+= a~¢CE° = -2°
-8 = ~CE--23~2£=FCPE-LLH¥E| 2 PEYERE- = ENCEC + 1 -

e-UE E£°| =§- E£+2§%EE=F%£ £2@£-¢=@-!3~2=2! £=] P=§:
§- -3 E£CEEHERGLESZEAC LM~ SE£E2 562 KENIVPOMMQI
£2 =~ K=TBMMM = ~2 = OMMOFRE£®F: 2§ ~2+H£F Pa=§ |

N R



§-2° ~j o423 fPKE g2 §L £ = ~° £=2 - = ©@a- o= «E£] ! ~-8§
§-j " E~+£=8-Y§-3 P EjEC2BE ~SWINF=£P2@LFERBRBILEL =
CE®E-CE-2 =i Fsjaf 3 F={E =L £L2% - "==CE£C=XA L=£"-CONMMGSI-
OMMOpP ! - £8CE° k£ E=£ K= OMKOOMMIMP |- =«CGF§=—2£°2 £ L4228 .2
QM2 e fi=§o=2! £=24+~°| -2 E£E2xSTK2BEVYMFEh¥EEpoOE:
C° - =£2=°2RKREL£OMMGI=£2 =~2 K=OMMS~FK=q'! £=~j28§ ~2§-

2.=~i2§ P §2 HF-PEESE~¢C=+3 +£ 3£J°=568§ ~2§-
£, «£1 = ®! -+®! -2§®~+£= "= Emi "FK=q! £=mi = ;2
® - +®] ~2 §¢ 8 - 2P| ~2£GIEMR MOF| = ~-¢=0-°«x=|

Ef MPFK=f mP= ®¥=<¢+=2-£8p a2 LW EMRE~£MK -~ - 0§ - ¥ ="

g £=°-23£=-0=20EFFLL+EEFIA3B L= ~a22° ~j 2§ o=
[3°°£-238.=3¢CE£°=C¢f ~2f£K=k~3#j! =£2=~3K=¢CE+]°
EbcpF=+28§«333 +27 Ec(BBF2ELS =R L2 £24E23 £ 4 £ « !
| -=2°~]28§-2=§2=°£¢% | £¢=~02£°=~@®2§{ ~2§--=-08=
4. | OE°=EC8§228~ £«F=Ek~32|!=£2F£3KEDOMNMFP =

§-, 8 8§28--=-20¢=2 L=l KEf2HEEF2-13~2 =8§-1=2 | §+=4%23 (
HE® £= 2 - | ©fkGE=22!! a8y =" nkK

g, £=£7i82~28--"=-0= a~C¢CCE£°=%x«--2| =«3x;@8ELE£= . =/
gy E=mMOUN=°£] £®2 -°=8£=0-- =~z =22f=~«(8= =8+~ * .
a~¢CCE£E°=E0~2£ 8§ =£2=~2KIK=NVVUE£=¢8+®22 f O=ZFEP =
2° ~94+«8+t+8- =] ~+=~2=28«®-°2~-72=°_-23f£=28§-=£F; §2 ~
| 3 «~a= &8 ~¢CCE°K=_~-288++=£f2 = —A2K=to=-j°- u2°°C~£j ¢2=8§2- | ~£=—=
A ~¢CE°=8§-=2! f£=a-°«~8=! £~321 . =242 -2 f£=F ~.3§++
- £3°-2°~51+«8++8-a=p-°Ot=«~8§-2. =21 °.3¥! =AgmK=
HE§2 ! =irq=- #2°3[;28§-a=~aCPIEMER2EL=4ER22 L2

Ll

2. OE&KE£2ISBIEEEL£="gqml =~= 2- [ ©Of£°=-a=mMOu="°"£j £®2
~ =82 £~+8-¥=CE£@®EL£-CE£-jE£=-0=2) £=@3°8§-£°¥8§j =42
~3K=OMMNFK=0£j £-2=%23¢8£+r88§5~28«~2=zua=C£2%=0®
«3 +] ~°8-8|=°EL£i£®2-°+t=3L£~¢Ct=2-= A ~¢CCE° =] -2"°~

NS



NKQHP-°~i-2%« ~"=%.  «®~21£2§]=0~2]p~-3

pr«®~2) £2 8| =®°E£¥~-¥238§- -8 =@~2| p~-+=-°8§¥8§-~2F¢
t. 2 ~®28rs¥288§8§=s2-=2] £=8-0£°8-°=«ELtE£-2E£°8| =¥~
—E£° 7 £+x=2-= 21 £= ®L£28§j= @®2EL£3+tK= p:- «®~2] £2 8§ =
~-°£®8-£®! °8§-£]l =2 £~¢8§¥=2-=2! f£=~;28§ ~28§- 1=-z¢
3°£2 ] ° ~E=FFUE2F2E=E- a=-0=2 | £=t«- -2 =«3tjqL£=- 0=
CE£+]°8 £¢6=2] £ER°ELESEREGjEL£SERE@EN- °+=8§-=2]| £= 2.

3°f2 ) ° ~| FWIE-EHBER L] L£®2-°+t=~°£=0R°£¢- «8§-~~

- ¢ =E" &£ =£2A-4°=0MMQFK
f2=8+t=~+23«f£¢=2|~2=Aqm=§+t=j--2~8§-£¢=2-¥E£2] £
- £° =2f£°«8§-~2+tK=q| £=08°+2=£ §CE£-jE£=0D-°=1%.
2 - ¥f£2 1 £°=p82 | =k"=j~«E£=0°-«=p3 =~—£l==jo0-5x\-Q°"NMOE ° = |
¢3°8§-¥=2 ] £=2+28§«8%88~28.- 2=-0=RE£°8~°2£°8~2=4+%. «®~
kr"=°£3£~+£= . =¥3~-£2) 8§¢8-£=Ep3=£2=~2K=NVTNFK
i -2°~212«8++8- = j~«E=RBPEL£x=Z2hELERBEERFE=208 =t
i -aaf£~¥3f£+K=q! £8§°=+23¢.=%! -pfE¢t=2!~2=Agqm=§+-=
§-=2! £=~C° £-£°¥8§j =22-°~¥F£=|-«@®AE[=8§-=2! £=" ~
q! £- ~2¢=«£-28--2£¢=8§-=NVUP=2! 283~-xqhH28 £K=F =2
FIY®E° §«E-2 4| =~n2f£°=2! £=4+2§«328~28§- a=-p=2!f£=
-m=2 ) £=j~°2.|=d L£FGE-+EC PB=EAR " MMPF=2-=°£¢3j £=2! f
§«®2 . §-¥=2! ~2 = AJg-mt°p-~f+ =¢°- BRA~KEAEWK=HIS §+ L ZRBEA2 ¥ §
+. «®~2!' £28j=-£° £=08§ £°x| =®° £ £-2+=2!8§x=j -~
CEAEL~+£C¢=0°-«=%.-«®~2! £28§j=a£° £=2£°«§-~2+=Eq
2l ~2=Agm=~j2t=~d=~=j-2°%~a1tq82228f ==Y 2 |- B =%~ O£
21 E=j -] £E®F=-"rA@E-FETHEEFj -2 °~+xt«8+x+£8- =8+ =--
NKQKPj ° ~3=%-«~28j=0~2] -~
q! £E=£R00E° £-2=@®~2 ! u~.=2-=2! £=£2£° 1~a=3°g2]°_
~2=z2 | £=za~2£° ~a= . PEELEFECFL£xC £m:m2P B =L 4 2= §a,
NVUVFK=q| £=808 £°+=2°~" £83=8-2=22]£=@R3¢CE£-¢~2=xEF
NB L © = j~n~3] =§2= °~oj! f£4=§a2-=2!F£=§a0f°§
°l ~ ¢-+® 8§~ |2 L£ELFER?BE-®EXSHE~2EHE22 | £=%2° §~2

NT



38 - 4+@®--¥8-123trt=«3xj2E|l =2 E£=8+j ] 8-j~ £°-+3+4
8~ 8§~2=-+08-Fl=~a¢=2]£=¢C-°+~2a=x£°  £=-0=2] £=
V-+] §8«3°~=0OMNRFK

NKQK®o £ MmEZ2T pu~- =%
’\OD£°£—|2:~ﬂ-—|i:§—|:2:£:®£a'§i|::.®_¥~i2°§i:~—|
21 £=jrq=2-=2! £=+®§-~3a=;j-°¢CK=q! £=; £33= - ¢C§E+=

¢-°+t~383=°--2=¥~-¥28~=FEaodFK="AXECE+2L=L° ££2FE
~°£=¢C8 8§CE£C=8-2-=2p-=«~"-°=0@- ®3 F{?2 L xKW=« - £2

A S £°t=~°EL£=«E£j! ~m-°£{£@®2-°k=2! ~2=°£+@- (=2
i -n2°~{28-a=-0=2!£= 3-CCHBUAKEGOR -+ =" L 2£FNL[ L=
B° £ T3 £ =C3°§¥=+3. | =npgAA3F¥=-n=2!£= 3a~C¢CE
EeG 2 £° =£2 % =& K& NWWVRK="0-MN M-FREC- P L +¥=8§ —~=2° ~2 £ =! ~ " £
20 ~2 =2 £24-°«~3=«§| 2= P -FrGF2ENEL T ELE«Z =K
£2 =~2a K=NVUVFK

f = 2° ~42=2_.=z2! £=A[= a~¢¢E£°=~nE2£528&1 E£2! £
EeG 2£°=£2=~2K=NVVMFK=q,| £xt£=~0g0f£°£-2+t=~°£=1
+28§«328=KeBVYBMFKEEELESELE®- £3°£=-0=2!£= a~¢¢E®
®-2~2+83 «l =2 - p=@el = ~FC8= [£FH|==2 - ==« |2 B3°882£.=| «=£3 £] ~
®° - ®E°28£+K=FfTPESAEAZ=F£BBLE° L£6ET2T ~2E£=-2=F£++f 2
d° - ~2NEVYMFRXKe- pE£ £°1 =21 £= a-¢¢E°=-" £°~;28 §2
© £ ¢ [2£1¢8D®% § | ~2 8- -=-0=] IDE~BI E-0EHELEF £2@N ¥ =2
©.af=§-=irq=¢ +03=j28¢82 §=s0=BIE=EI-"¥ER2==—%K =
V-148 «3 ° HC=FOMIMV- ~2 =~a¢=v- ! §«3°~=OMNRFK

I
1
d

f w3 a- ] 8§8+2+-231CE8ES=—CFL «- 22 °~2f£¢=2] ~2=~pnf£°®£2
~£3°- ®E®2 §CE£+| = +3 [P E=2~=2=Fptnxl @=L ®228§| ¢8F2=- B~ §-0=n¥FE] =£® §
i P FiRB ~28§-¥= ®-?2 . RERECE= EME P2nFH =2"=~-RE£®2 § ¢
®32~28" £=£9j82~2-°.=~«8-=~jlB¢¥¥8=NNMBL2Z2 £° +=
~2C¢C=p2£® £59FTL-"=ZOR@MME2 =~2 K=0OMNPFK

"

q~i) - ©8-8-t+t=Epml =-£3°- ©08§-8§~-="| =-£3°-08-8-~=_F
khP=-°="dom=°£; £®2-°x]| =°£+®£j28 £28.=E"=aC£° *:

N U



2 ~{! . ©§-§-+=§-{ 83 ¢CE£=°£¥38~2§. o= -n0=«§j23°§2§
CEDAEfE£+=~-C=@®EL£° | £®2§- ~=-0=@~§-l2mCEL£&2%L H=3°§
OMMOFK=b{®° £++§- ~+t=-0=2~]! . @§-§-+=8§-=2! £=ir
8 ~¢CE°=8-08 ~««~28§-=~-¢=8-=2! £= 288§ ~2=2.
8 ~¢¢E°=2-C°-«EK=f2=!~+t= E££-=CE«- 422%°~2L£¢=2
CECH | F2-@® -BO-KBEE 2 ~CCELE°=! - ®E°°£u? £[8§~=Ei £

NKR3 +j ~°8§-8j=~j£2.2aj! -2385£=°£] £0®2-"°%=¢

«3 i @£

I+

] 3] ~° 828 =°£j£E£®2-°+t=~°£=£++£28§~8=p-°=2] f=j
i -t §82 £=% JPRLEE=EjINEC= - =08 £=¢8§+28§-{2=Y¥E¢-
a~CCE° | =~28=np8 £=%23 2 LRENF2E==RELFEDPEX¥EGP=Z£
+i ! 2L£8@UE° =£2 P-P KEDMMTEK=] Dt~ &5~ ¢ECES=EP § ¥-
2aK= OQMMOI¥3 | ! §=£2 =~3 K=NVVSFK=] I j--2°£8§8K="qf! | ££
§¥~23=2°~74¢3{2§-a=-0=]P=~a¢=jO0=°£] £®2-° %=
CErE~° il 1l =2 £= (FePELCAEL0P= EFLE~+£C= + £ -
~i 28z i IEXB/LY

+ t |

£=j+-j]28-¥=2.=j~2a, §B8w«r=2%2E =-83%¥! =
i-"t8CE£°£¢C=~+=2 | £=Z«~8§2=®~2 | u~-=8@o-°=2] =j--2°
CEjE®2-°K=q| 8§8x=2£~¢Ct=2-=2] £=8-|£& Bj2i§-mk= - o=2

Epi| £E§CK= OMRGEI ++- -=£2 =~23K=OMMQ~FI| =213 +]| =2 §
°~j28§-na=-@8=2! fzt«--2!=«3tj3EK=Qq! £=] 0=° £
~i i -°C8a¥a. =° £C3 ERHT2Y E£-E®M-E ¢ £ E§ 02=FEC=° £+ @

N

fa=2 ] £=¢£2°32-°"=t«--2] =«3tj3E£=-0=2]£=]3«~n=

~m=2! £=jN=+2% 2.@®E£| =0OMB=-0=2! £=]jP=+%3 2.@f£=~-¢
OMMRFK=q! £=°~28§-= £2U££-=] O=~-G=2PH{E+@£L[~° =
Et ~-¥=£2 ¥y ~&KsNVVRF+£2 =~2K=O0OMMMFK=f 22 £°£+£2 §-¥
i -2 -«£2°8) =£)~«8§7~28-1=-08=«32~22=«8jE£K=c-"

A ~°¥E£°=«§(23°828-="-283«E=~0=VWESKB L =ULC EL
-+ £° E£UEB-i=Q-P*2=«8i£=Ef¥~pu~=£2=~-2K=0MMQFK=q| 1

-2 =¥°-3@+xl =pu| §j)| =8§-C8|~2£L£kx=x-°"«~28= a~¢CCE°=
§2= (- «®E -t} P ETE-LE=¥Ei+=°"£]£®2-°+t=E®3°8§-£°¥§|

L

NV



«H*j~°8-8§j=°£j £®2 -° K=" JF2--j«@E-23°285 «&EE=HB & E=x£ 2
§¥ 8§08 ~~2=8§-j°FE~+£=8-=2) £=«§{23°§2§-=0°F"
CE+3382 = ~¥~8§5= +3¥¥f+r2+=2) ~2=21£=]0=°£j£®2-°"°

§- 2B -H=~C°E£-£°¥8§]=°£3~0~28§--K

I+

NKB®S3°8-£°¥8j="£]£®2-°+=8-=2] £= 2a~¢CCE° -

p§—li£:2:£:®~°2§i§®~2§-—|=-Q=/\qm=§—|= a~¢CE° =
3_'¢£°2~©£_':2':°£i'¥_‘§,£:Aqm:°£i£®2'oi:§ﬂ,-a'

3254 O=C¢C£+£j°8§ £¢=2p-=2.@E£x=-80="qgm=°£| £®2 -
«£2~ -2°-@®§)j=mMOv=°"£]£0®2-°+=E" P~iig §-=~at=
© - - - =+3 2.®£i:_o:m0u:§-—.:i:~®%£a£§5F£®2®a£¢

H
CEj E®2 -2°-4i=&FOO-MME 8§ =~-¢C=_3°5+2-; ©=NVVUFK

t! §2f£=8§2=8§+=pf@a=f+2~ agx! £¢=2!~2=Agm=j--2°~
~a=~3+.=°fa~q=2! £=CE£2°3 £-°=«3+j2AE=E_3° %2 -
Ef@®° £+2§-=-0=«3A2EMIEsBB " FEX YEGECIKE | £@

NKSHKDu

CE]E®2 - ° %

f2=2f£f«t=2] ~2=21£=mMOuUN=°£] £®2-°=8+=2 ] £=¢- «8§
«3tj@E£= £33 = «E« °~=af= -op= 2! f£= 3°8§7~°.= a - ¢
S««d3 - 18x2- 1 £«8j~2=2%223C¢C8£+=FEi BFf=L£F=x23 K5 DMV
CE®-°2£¢=2] ~2=mMOuUN=°"£; £®2-°+2=2®°£~C=2-2=- 2.
§-=®~°~%: «®~2 | £2 8 =-£°7 Fa3"22°% &j=-££ §2~F fK=NB/eV-V+KE

| 2 £°= «-3£)38~°= ¥£-£28)= 82" £+£2 8¥ —#288-354+] = +£3
I . °§¢§, ~28--1=C£+{°§ £¢=2! £=®°E£+£-j £=-0=mOL
~a K=NVVRFK=c3°2! £°=k-°2! £° 9= a8a_.2=~,~38.+f£+=¢F
¥E-£=8§-=2! £=!3«~a= a~¢¢L£°=FEal!? RERP2F~=£221ER=
CEj£®2-°=%3 2.@E£+=§-=2! £= A~¢¢E°| =~aa=~321_°
CEj £®2 - ° = 22. @ £j=2«8-CB8=PR §3-¥+42--0j O=£2 =~2K=NVTU
£2 =~agk=N&/B/RIE£2 =~3 K=NVVUFK

I+
w

oM



NKSKOv=°£i £®2 - ° &

fﬂ:i
fz=
Eq
8§ -

®- +2 "

°c£2 £

°CEjE
~ a K:

2

§-=2

1
d

a~¢
a~¢

2a2=mQHR=° £ £®2 - ° x| =2 ! £=03 52 §-a=-0=m0OVv="F
+=C8+x(3++x£¢=2] ~2 22/ FrE=PEFLB®LLEL=7*> 528§~
- ~%8¢=~-a¢=¢C£=d°-~2=NVUVFK=q| £°£=~°£=2p- =
§2-°.=03% 2728-a=-0=mOv="°"£j£®2-°+W=NF= ¢
3 4j28-a~23=mMOV=°£] £®2 -{°248= -~+~2 = 8F£3 B« §2 B! =

~+£=-0=£97j82~2-°.=5£3°-2°~+«§22£°+x=Eq]| £

I \EM@E=~ °-38.~ ¢ =£2 =~aK=~a¢=_-38f£¥~=f£2=~3K=°£®-
®2-°+x=p§2! =A"gqm=§-¢3 | £+=-+72E@42 L P2z E° | £ =

NV&PY- =£2=~3K=NVVRFK=q! £= §®! ~+§|{=°£+®- -

°~i2§-—|=~—|¢=~:ia_H£°:a_—|¥:a~i2 §—.¥:°£a~ﬂ—~
| E= £+ ®E° ~2-° .| = 24 PEE~C| P GG¥ELEG 3L+ 3 6
§-§=Ip>2 £ 3 NVURF_32 —+¢ = 0O=NVRWANVVOFK=b" §
=P ~f 2§ £23 ~~28§- -=8+=«EC§~2E£¢=2!°-3¥! =

i PEK=D*t®EL£| 8§~22 . P B«EfH2sO=L£] 8+ER=FELf>-KBSGELE

lE=t«- -2 =z«d3 +tj2EL£K=q} £=~8«=-0=2] £8°=£®E°
+®E£j 8§ 8j=0o-°=mMOuUu=°£j£®2-°+|] =~®®2 - §-¥="(q|
°~j28a8f= °£+®-tlE= 2 Fi=qinzofRP=@BE="E~2ELC
CE+28-¥2 . | =]l -pE E° |l =2 £=°£38 ~~28- 2= ~3 +f{
= 21 E£=j-=aj@834+8- =2 ~2=21f£=22py-=-0@®®- 8§13
“£°¥8 | =°£j£®2-°+t=E_ -2 ~a¢C=£2=~2K=NVVPFK

|
IN)
1
1

| £°= +23 ¢§£+| =3 +8§-¥=IN-GEEE-E2+5=2° 2§27

S «E°~%£=]! ~§-=°£~]28§-Fl=k-°2!£°= a.22§

£++8--a=-08=mOVNI =mOvO=~=-¢=mOvQ=° £ £®2 - ° %

° = E| ~° ~=cf2=~aK=NVVUFK

®! - +§-2-¥§i~3=03 5{28-a=-0=mMOV=°£; £®2-°+:
~K=q! £ =j -3 2 (B2@2—.[B—¥—L+H H£f~ 22§~(0£°-2«B + | 2 £
EK=l =21 £=-2! f£° 2 £ °E£%EF £== @=2mOv &£ £
CE£°=-£j ©=EQq- ~¥=£2=~2aK= RVYVRFESEqf §6°¥= 2. || &= ~
CE£E°=-£iO=-££¢+=~23+-=2_.= £=j--+8§¢C£°E£¢K

ON



NKEKE£3°-«-¢3238~28§. a=-@g=C¢C£2°3 +£-°=j-22°~;2

KE® £+£=8--£°  ~28-¥=2+££2¢£32]°3-42-§ —f«t-2H2°0~ .+ £ T-G°C

~i£2 .81 .a8§£=2°~4@-°2£°=EsA | qF=~a¢=~°£=] -
NVTTI =ag§7--=£2=~2K=NVUPFK=p3 ! =@®~°~%  «®~2! f
S £+332 8§ ¥=8§-=CE£2°3 -z Hh23¢6F5LEE=6Raf 2T EHLC
®2 ~. £=~-2=8«®-°2~22=°-3£=§-=¢ClB22FEL~S£P =2 K= N¥
b" ~-+=£2=~3K=NVVRFK=bcp=+23C¢§£+=!~" £= ££-=
CEAEL~2£6=0°- «=«3 4 2EE TR BEMEKE QL L2 ECPELI S LEB- - =
«3+j~°828j=°"£]£®2-°=~22~¥-28+2+=j-« 8§-£¢=psg?
OMREM =2 ~2= - 2! =A ! =~ ¢=A"qm=2££«=2-=@®°-" §CE£=
_E+ECE= ATl = ~aC= AQHAs=243E CHf2=- 0 2 = @C EHE2 = § ¢
EORE°E£-2+t=E-§2°8§|=-98CE£=%- 2! ~+£JERBRPFI =" ~zt-
£2 i KFl =p! §j! =°~8§+£=2! £="3£+2§-a=p! £2 £°=£92°
~ = ®~°2=8§-=° £¥% GG ¥ =F-mCE L §ETP-F2 - @) - £ § -
S ~8FHE §]=~C=] £-2£=NVVTI =_°££-=£2=~23K=0MMSF
, . s N
felvic nerve —— ALK\ i 4 M, i
(porasympatheticy—a \ATP ) —| e (4) P2 &
S0 (-) B &)\
e mpatheti o) —» N/ B
(1),
i —— (9N

C§¥qu£:£:§""£°,~2§——|=-0=2:£: a~¢¢£°|=30£2:o~

®~°~+ - &®=D/ELEE°=-n=2) £= L2 §j=-£°  £= £2 §«’d 2~
«E¢C8~2L£C¢C= - =«3+|i~°8§28]j=~2C=0®3°8§-£°¥8j=°"£jL£B®2
«fE¢8~2£¢= . =-282°8]=-98C¢CE£K=q, £=+- «®~2 ] £2 8§ =]
t«- -2 2«BGE§REEBE° £ FPN¥EE | = £ £®2-°+=~-¢=8§-| §

- m2°~( 28 o -CCEECEEC2HEEG = ° £5EERR2 - ° + K=q! £=%- «~2 § |
+2°8§~2£¢=«3+]8L£=-0=2! £=£2£° 1~a=3°F£21°a=z
+

S L L ER I frELEC=8§-=2 ) £zl -af£=3° .21 £a8§3 = «f

“£3°-08-8-=°£]£0®2-°2K=mM23 t=~2C=«8§3%3 £=%8¥ %=

oo



CE+x®Ej 28 £ . K=" W=~ £2 .2 ;1 -28§5£X="gmW=~¢E£ - -
2-°~¢C°EdoemBs £ X2 [P8P2-~RPEEC—HEE- @2 §CEX=pmW=%3 +2 ~~

"¢¢828§-~22.] =82=8+=4+2828=17-2=;28~°808£C¢=§0=
2-¥E2 1 E£° =82 =N =~k =~2 -2 ~24«822£°=08° - «=®-
§-=2! £=3°8§=2 | £=%(~CCE=KE £-28§£+| =£ §CE£-j £=2
«-C°E£=21 ~q=_. S f£=#%3 42~ (3fcUH2FEIEP 2 LLE23«ER 2N

£2 = ~2K=WB/TiQ1~=2 , =~=-¢=p2~"G° ~£=NVTQFK=k3 «£° -3

£a£j2° - -.@d~2B=28 ¥ | £«8§j~2=«E~+3°L£«E-2=-n0=-£3°
PEEC=2-z ] -p=2]-2=AQmE] k= (-2° —or«§2ILE0 =L
2 £i! -8 3 f£t=~00f£j2=«-°"£=2) ~a=~=+§-¥2L£=0§ £° =
o-°=EENG@REIL=~23=£°  £=08 £°t=~-¢|=2]3 2] =]~
m ~°«~j-2-¥8j~2=«~-8®%32~28-1=8+=+@®L£j8§ug§j=0-°"°
+t£  £°~2 =088 2j28-2~228.=¢08+28-j2=2£°"£=88 £°=0
2E«®-°~a=°f£x-a328. qK=qg-=-"£°j-«E=2] £+x£=®° -
PE«®-°~3=@R°£j8+£8§--=~-¢= ] 8¥ ] = £33 =+RLj8uE|§

+2 8«38 ~28§- oK

NKU®2 - ¥£-£2 8§ +

f a=NVTVI=c°~=aj8§+="°8] ©=®° - ®-ff~(~R2a| =f-=£3£° £ ¢-~=tn=-"°n
2 . @f|l = af£~"§a¥=2! f£g=_21 g =3 ,~a2£°£¢=FE °§j ©= N
C£ £2-®£¢=2-=p3a3pg§aacz2!f£=;°8§2L£°§- a=+£2= .="0°

| ®2 - ¥E~£2 8§ 2=82=2! £=]-« §-~2 Q§L£i£=¥=BE=E> &=

- o =03 52 § - B-f0-§o-=£2¢!=FE |EER2 =2 £=+t®£j 8n8j=j£22
OMNMFK=f 282 §~23a3a .| =-@®2-¥£-£288 xtwoi—-¥=E-RL&2RLC(
-£3°- i 8£-j£E£K=q-=218f£=¢~-1=-0®2-¥£-£28;+t=£T®

+. 2 L£«K=q! £=°£~+-1=8§x=2! ~2=-@®2-¥£-£28] +=0R° - «
i £2283 =2 . L£=~20¢=~2=~=C£08-£¢=28x(E[ElaL£f L= ~2a -
“¥=CEL£o8§-£¢=¥°-3®+t=-0==£3°-9+f=-a=~aC=-0c¢
£ £2 - @«EA-2=-0=j-«®E-+t~2-°.=foof|2+K

N
w
o
d
e W

! £= ~2§{=®°8§-{8§®3L£=-0=-@2-¥E£-~£2§j+=§+x=2-=£1
¥° -3 @K= §EB+E=®°£=§--= ! ~a-£28 ]| =+-=21 ~2=§aa

U~,£a£_|¥2:i:~aa_ui:2:£:§_|oa_u:_g:i~z§__|i:_<

OoP



CE®-2~°8§, ~28--=E£f{§2~2§--F=-°=] @E£°®-2~°§, -
~°f£= +t£2 FE° ~28=@--2-+£-+828 £=0®°-2£8§-+tW= ~j2E£°
p2-jO©E-~83+t=~-¢=| £+£2£°] £32=8§-=NVTNN=]¥8§2-°!-¢-
~a2¢=j3O©-!~2~=8a=NVTVI=~a¢=j! ~a-£2 R-¥EL£2 @+ §-=
El ££2 £° ! £22 £ EH=¥BRERNKFREEZNFVT+2 K= OMMOFK

j 8E+£- JjO=°"£@®@-°2£¢=-+OPNESHEL=SP¥EU-2BO=-nm=Bm=r7
l §+=j-U-°"OLE°+=CE£+|FE LOCL-| C-RR-FL"|t§2!8§= ~=!-f° :
21 °.3¥! =~3 §8H—BE/G-+=-|G3"8FA¥4= 2| £=+2 §«3 28 ~2§- 1=
®! J2~¥E£¢=®°£j83°+-°=EWE«Ef?@ «~a=£2=~a3K=0MMOFK=~"
!l - pHEC=2] ~2 £8P PSR4 G =8-"£=| | ~~£2 +=Ek~¥E£2=¢
FEI®E°§«E-2+I1EL 2 ~= £ANS ERE- | @2 8- «= 2! £= ¥° ££ -

|

.

A~ C2E8AHEBCREKGF ««~238§~a=j £33 +K="A=. £~° =8 ~2¢
K~««~238~a=] £33 +=f9RDEEHF=Y ==~ £-=£02L°® --2¢~— @B+, 8¢
2 §«3 23 +=FEk~¥EMMII?2=a2 K+=OMMP?FIK=F ¢ =] 8§+ =¥° - 3 ®=1
E-£=£®°£+£+8§-¥="100=2-="°~2=18§@R®-j~«®~2= £
at8+t+£°-2] =£2=~2K=0MMSFK

naa = @+r§ax=! ~"  £=+2°3j23° 8= 4+8«8§2~°8§28L£+=§?2
®° 84] §®T 0xt=~°"£=j-«®2EL£2L£2. =2¢8uuof£°’E£-2=0°-«=k®E€
~a¢="r° (! ~£°! - ¢- ®% §-!qoE £ FHi£-2gEF P=8F c£8=¥j K~=2N8K- R-F=K; ! ~
-R®E-= Ul E£E-=Z£®- t£¢=2@=GBM0 2 =2 @EHREQENI+2 K=q | £
A £ ~CA®22a =Y§, ~28§- -=EKk~¥£2=£2=~2K=0OMMPFK=f 2= -
"<<:'£aa'H:a§¥: 2 2 °f+3a2 +=§5= ~-= §-023¢9q=_-q0= i:
i - ®E°®-28~°8§8 ~28--2=u82 | =j-+£]328  £=+x83L£-] §¥
-88SRS«=3£~¢+t=2-=2) £=~728§ ~28- a=-@m="A°{] ! =~5¢="

i £aa=21°_sHEM £ L goF2&E==2EFOMNIML= OMNNF K

0Q



CEY¥YNRE! £=-®2-¥E£- L3882 @2§-¥5®VERLWs taO=82 - «

0£§_|

~=f @02 "§/80SN-="0{°~EE° BONFX=%828 £ §-¥=2 - -2 +W=-

1
1
Er°j | B=8% ¢ -C-«wEn@£fe~2-° ] -C- Ok§2=EK®eoF=8"° -

®: ~°‘K-—|§i

fa=-°C£°=2-=03-j28-«} O OtEHEERTFHF-Reg-—~+r2 ¢

CE°8§ ~2£=-0="§2~«§-=A=2!~2=4£° £+=0J°=~ +-°@
2°P LR §~2 =] | ~a¥E+ FERPH="] £ 250~ 2 AR k§~ ¥f=22 = £=2NP~ @ K =
~=j )] ~"£2 =RPRERE-~¥EE§ " =2-§- -=~-¢=8§-] 8§ 8§28--=-°
~1 28 §2.K=18§2! §~= «§2 23§+ F£2-60+= =F£42252~£3K=°Qf] 2£3="
+3008)8£-22 . =R E£+£-22=8-=2 ] £=«~««~38§~2=28+t4+3

i

WE2 ! -32=£§a¥E

©£2§-~3=+3 ®2L£«E-2~28§-2=§-=-°C¢C£°=0-°=-@®2

| E°CE=~°£=2 - PO~-YERPHEIEE "} - ¢ +

q o =
§+= §°~8=¥YE-£=2°~-40£°=§-="§ -K=q! §+=«£?

-3 «~a=0®°8«~2£+K=s5s~°8~C=+878%2EEL£F+7 87

a8 £ 28 §°3 +f£+= +8KIRREF=EL£8/ B EEePEF = ~~
ErN¢C~«~-2 8§¢ § =+

~@®2 8§ ~ 8§22825 K=" £°d=2! £=Y¥YE-£2§j=8§-0-"°«~2
g, £E=2£j--¢C=-®28§-1=-0=2~°¥£28¥=8+x=~=¥F£-£°~2
®°-«-2£°= 8= -« FTo-PFER+tZEUB2| ERLERESF §=§{£2 2 =
FI®° £++8§- ~REfth=22 EEV2p«-2£°=¢°§ £+=2! £=£0®°

~¢ ~-2~¥f=-0o=2!8+=«f£2!-¢=8§+=2! £=0@- ++§

OR

£

£

+3 MO L£&E-2~28-aK=k£E£"£°2 ] £2£++]

- ¥£ -

= £
£

4
1t

th

§a§2.

Bl £=-®2-¥E£E-£2 § |
- o=

=

£2=~2K=0OMMTX="~°2£°=£2=~38K=OMNI
T §° ~8=2~°YE£2§¥=~°f=~=RI2.] L= §OHEEC £RR 0L+ +E= &



2

o _ 3yl _32=21£g= _¢.Kze-pPE £°1=8§2=2~QFf+= «- °:
2% ~a+ ¥ £ 8 a § 4 £K

NKVi~—--£28°] -¢C- ®% 8~

~aaf3°! (- ®+t§-+=E | ¥F2E£TCES2LEF] - £O4
T« ~ s G P8 AK= 2 BBE = | ~ £t = ~° £= £ £= 2
®°-2£8§-+=pu§2) =j- ~2£-28.288 0LC= L2 §nt2=2] ~
® -2-2-(§+=°£+®- ~+£+=Ek~¥£2=£2=~2K=0OMMPFK=q!
£ . £+®-2=°£¥8§-K=A02£°=--8.=~=0fU=-£~°4=-n0=2

Ml
ges
d
&

o ’
o —_——
1

il ~a-£238°! - ¢C-®+t8§-=8§-2-=2£3°-+h=8E£&° £3&E=i &
E -.-¢C£-=£2=~2K=0OMMRFK=f2=~24+_.=! ~%= ££-=~@®°
«3 +j@fL=-°=3+£¢=2-=j-2°-28=2!f=|nEB~HE3&~2K- 0 =§ -
OMNK

Tl 04 £=8-+£°2£¢=8-2- =2 £ @2 —bkEH=EBEw= I ~FrEL e«
®-2£-228§~3=8§2=°£+@®- ~+£=2-= a3 f£=ag¥l2=FE .. ¢CELA=
+! -3a¢= £=8§CE£~228.=8§2+2~22~2£-3+=~20=@®°EL£¢8§; 2
«E« °~af£=%3 ! =~2=°£+8§+2 ~3fE=-4¢C2EL B2 =80=2] £=
CE£E®-2~°8§, ~28- aK=f-1=~¢¢828 6~ £=E~E£FBY¥&HENBHFO®N2E
¢C3°8§-¥=2! £=£®E£°8§«E-2=2-=j-2°.2az2!f£=¢EL£R- 2 -

®° - ®E£°28L£+xt=-0=" | 0= ~"sS8¥PFI¥£2] £=-(kEL=-V2L£fBE
¢3°8-¥=2 | £=-£J®L£°8«E£-2=Ei §-=£2=~2K=0MNMFK

NK= "} ~=a-£3= j--¢3j2~a]£= ¢§°£j228 B=CEBECELE+= 2
CE®-2~°8 ~2)8- K= £=+8CGH¥PE~-j £=-0a=" 00=8+=2¢
~Tj-««-nz«EfxL&=mfs¢F8+t=2aL£++=2 ] ~a=N=®pP=E®8§j - %

OK:f'_I:i£a£i 2§, §2 . K:/\aa:\ : Oi;}'—.JE*a,BEiZZ §),'B:¢2:_iw2°§'
el ="k #h-C¢C¥Eqgz3 -- ¢ ~=~-CARE¥L£«EC&=OMMYV2 K= OMNMF K

I+

PK=h§-£28i2K=| @E£ 8§ -04=E£=sC=¢8; 282 £Z222E+5; B« @®2
£Ef~j2=j--2°-28=-p=2 ) f=z«f« °~—£=®-2£-28~2K=q| £
§+=®] - +8§j~223 . =@®-+2+x8 2BL£K=e- uE E£¥|I2== £~ = 2-§8§8§¢2=
Ei §-=£2=~2K=0MMV~FK

0Ss



QK

af+£-+£828§, ~28-=~=¢="£j-" £°.-=0°-«=2] £=C£+¢

S =®33+£¢=428«33~2891FsEUMB2EXR«+E£@L G2 HOO

£2= ~3 K= OMMPFKG&ESH¥EE 208 -fllln= ~~¢= - «£= ~ ~°§~-2 %
Epi!-£-£- £°¥£°=£2=~2K=0MMVFK

RK=i §¥! 2 =+f-d&? §=§80kEJIELH2=28§¥! 2 =+£-+§2§ §2 .
€32 ~2§. 2= 21§ 3 SLFEf—P4-EREL B 2£Y¥Y~2§ E£2FEpoL| 2 = -
®° - ®E£°28§£+=-0=2)£={! ~2-£3=Eji §~-=£2=~32K=0MMV~F
SK=p®E£|2°~23=°£2+®- - 4HEK=2f £{=-«c@-§«EP2mt=-C=22 | ££CO
|~ £=¢8§0Of£°£-2=+@®£{2°~3=£7]8§2~2§- =@®L£~0xK=c-
C8§0OLE° £-2=PO-f3LAETLHBDERLEDB ®=2! £=°£] - £°.=2 §<
Ei §-=£2=~3K=0MMV=~1= FK

TK=j £« °~=£=2°~00§] O§-¥=~=¢=£@®°£++8§- K= -
E00EL£|28 £-£+4=--=«f« °~~£=C¢£®-28~°§ ~2§--=E]|

EY - ¥ £«E-&8
AaE~LtERRL~2 ]| K

£~ £=®°-2£8§-=j~a=~C¢ £°+£3.=~onfj2=2]

PE AISREB®DF-C=£-¥§-L£L£°E£¢=" ~°§~28§- a+x=-na=""!g=~2a:
n8° P =PEOP~2=pu~2t=j | ~°~{2£°8, £C=£T="8" -=p~x=-
"1 ON=| ~t=~=2 .- py=j-=¢3j2~aj£=~2=@Re=T=~=¢=2] §+-=
- CEa=£2=~3K=§ P R®GT ECEOK= R E+F =¥I°§-23¢®= P ~ + = ~
£33 ° - a*x8H5¥@®° £H0=p§2 ! =2 § ¥ 2KES 4 00=- =« =¢£°° —~2@f8=
i 2-+28-¥=228«E£K=q)| £=j - - ¢BORMEE«? -£ B BRcE K B0q(J =£8=t«=~ 8E-7
¢8§+~¢ ~-2~¥f£=-wo="100=8§+=2! £=! 8§¥! =ag’  ga=_no=¢
CE+E£ -+ 84§ L£+2F«—-2£¢=2-= E£=0R=+=§-=2! £=¢~°0©=E|

| ®D=p§2 | =eNPQO=«32~2§- a=4| - pt=~=x3§¥| 2=C£] °¢£
§H8¥EH+§28 §2 . =~aC=~=+8 - P£° =j | ~a-£2 =2 - +§-¥=
2. =+2 S +22 E-QOFHBAP; =2 =®° £ §+8§-=-0="! 00LeNF
®3 a8§+] £¢="~°8§~28-5=-@0="]00=] ~+=82+=-Uu-=~¢" ~

~®PR®28EC=8-=ZL£®ELE°8«E-22tK=Cc-°=£T~«®2£1] ="1] 00L I
CE£E®-, 288 =) £-=2£«®-°~2=@®°£j §+8§--1=8§x=--2=j°§
§+=3 +t£o0PPL03E=j §¥+t28«328~28- 1+tK="18«E£°~=bc=y

1 00= @&o-

o

= Ef@®E°S§«E-2%+= p§2! = ! §¥! = o £ 3£ | =

oT



822383 « &+ 82F£2 =~2K=OMNMFK=a£+®82£=«~a:="1]0=«-

«~=.-=0®° - ®F

°28f+=t+t28§88=f££¢=2-= £=-®28«8§,6 £¢=2

NKNBl« o=2213£¢=+

j 8i23°828--21=8+=8-828~2£¢=~¢C=j--2°-aage¢= . =2
~E£3 42§22 £° £ =8 £ ~¢§¥=2-=¢£2°3 £-°=] . 22° 28§ .
3 aj@f~°=8a= -2 = PERL24°L0r12«-GRE22E] LA ==~0°f-=j=-+ § 1
+tE®~°~2£38 . =20°- «=¢C80ORELE°E£2=2£2+=-0=~32 - 5. «§]j
~Ep2£¢=8§-=C8§+£~+£= 32=~38+.=+faL;28§ £3.:=2~°Y¥f
2E£j ) "8 3£=2-=8-"FE+]8¥2EL7E£-20@®22£-2P§REE° +=§
A~ £a§-¥=8««da-! 8§x2- () £«§t2° . =2 E=2E~FFE2pTER
AL  fAaK=faz=|j~t£f£=-0=t«~38=¢-a8f£;3a = fgy¥Ylz=2c°
| ~°¢a8 . =¥E£-£°~2£¢| =2 £=°£+®E£{28§ £=2°~-+t«§22£°
+3°°-¥~2£K=q| 8§+=~22- p+=087=2£28§~-2E£=8¢L8Lx§mE
-m=2) £=7A 1 =%. 22 £+§ §-¥=£-, «El=j)-28~E£=~]£&
t- -2 £+8§, £¢= =~aa= | £FLEL¥ITE[LE=-Y¥L£HERTA2 §DAE:
CE~j28-xK=q| 3|l =~=@®@3°§EPEe=~23EL2EL¢E£+a=82%
~+=2-=824=3+f£=~+=~=2°~7+«§22£°] =~a¢=~=03 2§
CEj-°C8-¥=CE2°3 £-°=j-22°~]28-2=°£L£R°L£+L£2 =13
§+=8-CE£EC="E£2 £~ £ Co=8n -t F|~-=2BERE|°-¥(85 =|£2°= £2 2
+2 8«3 @ ~28-a=-p0=-28.=j]-2882£°¥8)j=2£3°-1+=8+=°
~f--+t=pu82 ! 8§-=2! £=R°£®~°~28§- = .=f£af£j2°8§j~2=aq

io§2£o§__||

= @2z~ f2 P R =@ AL C kK2 g EE R 2 kB =

ET®°L£++@B=¥ETHj02 8 £2 - =8-=j | -28-£°¥8j=-£3°- %]

~a~a.  f£¢=2

5

-~ «822£°+=8-063 | 8§¥=C£2°3+-°=j -2

-£°  £=08 £°%=-¥§ =@ =®°%~q482 8§-¥K

ou



Oj ~2£°§~34=~a¢=j £2! -¢-2.Y¥.

OKN~2 £°§~2 ¢

d
N
l

& = ~28«~2 ¢+

OKNKN®E° § «£

nNnaa=-+23¢8§£+=8-" -2 §¥=~18«~2+t=C£+;°8 £¢=8§-=2
dE° «~"=~-8«~2=zpf@o~°£=~j2=~aC=UE°E=°EL£¥8+t2£°

EN-8«~2 =4 8F °~2-F2438+¥=j £2¢3 - ¥=k° W=RTO| j =~-¢=k°
r£8§-¥=21!£="°£L2a-qTm="°£j-«J §=PHLILj=. BEMMXQNMI Sk
g~i©+x- =i~ |l =p~j°~«B2aEol pr'pOFHEIAPYPLICENROV

A« L EMNORST+F F g~ ®p~j° ~«£-2-|1 =r1rprF= «-3*§£:
CE£+32382 8§ ¥=28=2~=22°~+¥f 8| F«x«3AHLf=R2-"-BE=UBFO*
§-=j! -28§f£CEFIANME3R&~2- FZEcC§¥K=0OKNFK="+=~=j - =
"RT_iLS=%2°~8-=EMMMSS$Ql~xE— 4 EdxiMmE £ MMT ¥ MO q
g~ji©t-=a=i~ |l =p~j°~«£-2-1=rpr"F=2°~-2+¥£-8 =«8]
il -28-£°¥8j=2£° £=08 £°*+K="-2.8§f£+x=pE°E£=«~§-
g3 tP8AY §F £° +§2-. °=xf8324I+£ K==L~ | = pE=~®®2 §£¢=MKR-=

E ~f2£°=d« el =r=2£°+! &£ GtPR£L 55« 2=MEE2=@~'-£ F=@F
+.+2fL£«K=a3°8§-¥=2! £=£32! ~o~48§~] =2 £=«-3 ££=p~2
~=@®! - £8j ~2= -BO=YPRL 4Gz =[-8 CK=R] ! £=8§+- 1023 ° ~-
“fa2§a~2f£¢=!--¢K

ov



B6N.129S6(B6)-Chatm2(cre)Lowl]]

BG; 1 29-GI(RO SA ) 26S0riM1(CAG-COP4’E123T"H134R, -tdTomato)Gfng| )

ChAT Promotor Cre X Ub-Pr (—p— Stop E123THISR Tomato | Jg—
loxp loxp pA
/ —{ ChAT Promotor Cre |— \
v
A W 4
— Ub-Pr _>_ Xp E123T"H134R,-tdTomato _>_
7 X
\ loxp loxp pA /
ChAT - ,_}— E123T"H134R -tdTomato +
Pomotor
loxp PA
CSY¥CHMHE - £° ~2 8- n=-0=~=«-3+£=422°~8§-=£]0@°£++8§-¥=

CEELECE¥=- o0 ISKRKRNDYFEEJBR £++="°£=°"£ - «
i1 -%8-£= ~j£2
1 mQGb NOPqP@eq\}P«Q~02II_—g:d__uE¥£ﬂ ®° £ + +

- - 21
Q= 1

£ =

®°-2£8-FK="

OKNKP~°«~j-2-¥8§j~2a=1t3

8§ -~ £

c2a2° ~H2EAP pAEBSBPL c«-2£°

=bNOPgGeNPQO=¥£f£-£=~a¢=
AQW= ! - I8WEE 38228 P2 @~ 0EL ~XE KN
2¢q-«~2- W=YE-BEIRCE£%+E—%- =®° -2 £§ K

+

2

~-j £%

Naa @R ~%«~j-2-¥8) ~2 SAPRELBEAPEZ LR EBEETYE ¥ £ =

P M



p? t24c®-j2|q~°"¥£| -ajif£-2|p-27 £9p-3° |

j i ~97M¥--8]3+) ~ NTINM N« ®3 UAPp 8 ¥«

i1 &8 CEji £® nag e g
p2E£§-
d£° «~

N2o L R®ENA2Z ~¥]3 ] ~|0=0] N« ®3 HAp 8 ¥«

+3 28 n~72 CEi £E® nNa g g
p2E§n
d£° «~

j Ei ~X{M"=2~¥k8j-2|0M=0]j N« ®3 uAp8¥«-~

~«8-£E CE|E® j 8% -
rpn

3% ~«ik-F m3 ° 8- PMM=0]j N«®F pp 8 ¥«

+-C¢C83dxE£2 £ |° £ £® nag e g

~-a2 ~ ¥ p2£8§n-

d£° «~

m-°88%4k-nh m3 ° 8| NMM= 4 ] N« ®3 HAp 8 ¥ «~

®| -+t®@|tE£E2Ej|°EjE® nag e g

SJ ~=a2 ~¥ p2E£g§a

~, - ®J4 d£° «~

o I =1

¢§i3ar

~ji 8¢

Emm”? ay

2 £2° ~ A

i..,az

g~ MNE¥- -8§+t2=~aC=~-2~¥-28+2+=3+£¢C=8~

PN



OKNKR2§ -¢§E£=

Qi £=i | ~°~i2£°8+28 | 2=-0=BVLBEU=§=§«dTx£)j§HT~{}
~°£=28+2£¢=8§~=q~ 2£=0KO=~-¢=g~ 2£=0KPI =°£+Q®f
N2 B¥E - e- +2 ag?s3|p-3°jt

RN d- m%# .- 2/NWOR|j §228®-°£1 =q¢£«

s~ 1 q d-m%#¢f -2 NWNM_8§-2°£-¢1] =" -2 -

q-°-28-£ |pl £EB@I- | INWUM|j 8§22 §@<EFIF 2 ~ | =

¢°-9-2
pd 2 ~-j40~24 =42 NWQM|p~J2°3efl§¢E2 £°
g~ @GE | ~° ~j2£°8§+x28§j+=-0= ®°8§«~°-=~228§ -¢8E£xK
SN QW= £+x8j32a~°=F£5K2 -2 -238§5£=22°~5+@®-°2
N-28¥fle- 2 - 27 3¥~ag23328|p-3°;¢£
0 ~J? ¥ a-~©£f£.|cfq’ NWQMM |a8~--"~1I =

d- F a-"©£. |  c=QUUANWOMMM|ag8~--"~1 =

o)
l
s
l

o
l
N
th
o
w
I+
N
w
I+
"
1
a
I
I+
th
1
d
o
l
o

- =~=228 -¢8£+K

OKNKQ?232 8- at=~-¢C=_3onf° ¢

NTB3 ~§=CE B ~«®Bp~1 =E_K=_°~3 o] =j£23a+3a¥E£-]=dE° «
t ~2£°=2_-=~%§7222¥8| £2@E2°+2 ~j £+K
NB=mf£ - B? 8§E®E -« | §71=8-1=«8-8«3 «=£++£-28§~38=«ECS

RM=r =mf£-8§; §2288§-=~-¢C=RMM=¥=22°£®2-«-j8§-=8-=RNM
! £--G=LEC=B§BE-2°Cusil =a°£8E£8i! 1 =d£°«~=--FK

M~°~0-°«~2C¢E! §4EMENT FOQB+zOUIRE = 3n00f£°=Re=TK

PO



QM= ¥= m~° ~0o-°«~2 ¢E! . ¢ £=2(RE HPCEE =L £ =2 £2¢5=° § 1=~ R M
~@®° - [§«~2£23 . =TM= 102 I |-O=¢ K28l 2e~=2 PE~¢+==! ~ ¢ ¢C£KE = ¢
“§2::~:®§®£22£:3_,2§a=2:£=i_a32§__,=ia£~oiK=|
+-232 8- a=pP~t=j--2EL£0=~-"PMEOZE2REKER~+2 8= | =pd
~¢"3+2£¢=2) £=@e=~2 =T K kg £2°3] OP=fF-a¥-L£ ~2+2 =02 °| £==d-£ °

m - +® ~2£= 3obonf°£¢=x~28-£=Em_pF

Kk~ "2=NPT=«j |l =h"2=0KT=«j | =®] - + @ mBNEKEQNOD=¥«l|] = Ek ~
hemlgMKOT=¥=8§-=--£=2382f£°=¢8+t283a38f£¢=p~2£°FX=~2
df° «~=- FK

e§+2- 32F0O=z+-2
NMB=e-°+2t£=+2£°3 «=EepFl =MKRB=qUE£E£-=0O0MI =MKNB= -
CE~¥£-2+xt=pE°E£=- 2~8-£¢C=08°-«=] £°]0=Ea~°«*x2~¢2
W~« --18=087~28" £

W~« --8=z08(~28  £=j--2~8-a+t=UMM=«2 =2 8§22 L£¢=p
~aC=dVPRM23°~2£¢C=0®8j°8§j=~j8¢CK=nraa8=°f~¥Ff-2+t=p¢L

df° «~--FK
T~° JaEELfC°E£C=¥2. | £° -2

d2 .- j£°-8=~a¢= 3popof°=ERM=«2=MKR=] =%2-¢83% «=] - ¢°
i ~° - 2~2£=~2-0e=-UKSXGC>8R=PEPp¥ES24ETR}F 2dPT ¥«
~=°~28.-=-o=NWNK

OKPE2! - ¢+

OKOHEB--2. ®8-~¥=-o0=«8j£E

dE--2 . . 8- ¥=puy~x=®£°0-°«E£¢= --=Za°K="N"«8§°=0~88 | =
g3 tI2P8 A §§ £°+82 j= (AWEFHE CKE-T-°8 - -3 ]23£8] = ~j &
¥E--2 . . ®8-¥=p~xt=£72°~j2£L£¢C=0p-22_ 18§¥=8§-+2¢°3 ;2§
©82 =Esto=f-a2£°-~28--~2=d« el =za~°«x2~¢2] =d£° «
H82 | =a-£=pu~x=- 2 ~8-£C¢C=0o0P=z@a=%«hEFGRIE2adE2 8~ -~
«~+22 £°=«8f=j-"2~8§axt=~2a8=of i f£++~°. =8¥°EL£C§E 2

PP



N

~+=akA=®-2 . «£°~2£] = 3DDL£°=+~82=%-332§. q=~¢-=
¢ - EK=P G@O~2-= ¥£--2.@§~¥= ~+=-BE=2 0@ &E/B°=
|~~~ ¥2 ¥ [ 2 ¥¥20 =2 EYEYHE=@P B KLY E=¥;i kD¥+§2 §- o=

m 0=«8f23°£=8+x=¥8  £-=8-=9g~ 2 £=0KQK

T« ®- n £ a2 mME® =PM=6/c§-~~2 =] - 1
m ¥°~CE=p~2£° NOKPT=62 kLA
Of=h~"mrOd=c~+2=dE|NR=62 N T

a- £

C-°H~°C=~-C=°£ £°+ MKSP=62 |RMM=]
QE«®2 ~2£=ak" NKM=¢6 2 NM=-¥L6?a

g~ GQE- «®- ~£-2+=0-°=@®° £®~° § ¥

m o0=«8723°£K

q! £=m 0=lU~x=j--¢3(2£¢=3+8¥=~=2lef%«3Y||.|2afe°
df° «~--F=3+£8§-¥=2] £=j--2¢6828--+=+2®£j 88 8£¢C=8-=¢
pz2E£® QE«®E° ~23q8«E£=¢C3°" . 2L+
f-828~2=¢CEn VR\ Q:«§—l N

af-~23°~28- VR~ OM=+

A—|—|£~a§—l¥ SM‘ OM=+ I:)R=|'|a
bf2£-+28- - TO " PM=z%

C8-~2=£72£-|TO" R=«§= N

g~ ORP2E®Et=~-C¢C=2EL£«®E°~23°£=).j2£+=-a=m oK

q! £=m 0=®°-¢3 2 +=pEk9 EdayL2E L2006 £ GIHERSIRNIJ/AL2 ° -
~ i 8CF=~¥~°-tf£=¥fa=fag;2°_.Q@!-°£+8§x+K

PQ



OKOK‘O£®~O~2§-—|:-Q:2:£:2§ii3£

OKOKaOKHNE £ | 2 - -F~&°~¢C ¢ £ °

No2 £°=£32) ~5~+8~=pu82! =~a=-"¢
q! £=£72°£«828£+= UE° £=08T£C¢K=t£=@®E£°0-"°«EC=~
Ef2E£-CE£C=0°-«="3+2=-"£°=2! £=@3 8§+xt=HL£guLaa=-~

21 £E=®£°82- £33 «=8-=2] £=«8¢2§£]| =° £R-°«§ 2~£3(& | £

°¢-*£=-0=8+-pgad3°

2. = aff¢=2) £=«-3+x£K=q) £~ =2 £=83°8§-~°.= a~¢¢E
Ng2 £°=j.+2£]2-«-|=2! £=3°§4~°.233a£¢0E%2fH¢xp@?
NB=Q®F 182 GL®8-~«--CBPBFEL +-2328- ~=p§2| -32=yas2_-
CE£CK=q! £=j -2 £ -~ £=23~+2£¢=~®®°-T8§«~2£2.=NM=
q! £=3°8§-~°.= 3a~¢C¢CE°=pPp~+=08§TEC=pn§2! =-££¢23 £+=".
+. A E=QYL EE° Pr<CtH=C§ S§CEC=~23.¥=2! £=-2a_. ¥§23 ¢§-~
2° ~@®EC=£~j | =@®~°2= £2PUEL-=2p-=|2 ~«®t=~2=1+8§F
i @ ~«®+t=] ~¢=~=+x8§30©=%323°f£=4+-.=2|~2=21 £=28++3 £:
Em- u£°i~af=UtPM «£-2 2| =_£2323 ~=58§+2~| =A3+2°~2a§g-~
OKOKbOKGO ~j 2 8- a=-@=j-22°-8=28+4+3f

q- =) ~°~FI®° E2+RB2 L xO2-=02+§-F+@0-2£8§-=§
2¢g-«~2-=«§jL£l =j-=22°-38=28+43£+=82 ] =0--pu-=j]
~a8«~3+=~2¢=®°-jf£+x*xL£¢=0-°=j°.-F+£]28-18§¥=~a¢
m-°=3°8§-~°.= a~CUEHEKE g% £2FI==j > 2P L ]| = 23 ¥

¢3 -¢£ -3 «K

OKOKP¥~-= ~2 | =£®£°8§«E£2+%
C-°=-°¥~a= ~2 | =£5@L %S EL=281Fx=xP L= +P§ ==*=Q2 £ «=0®
Eo~¢C--28=1j |l =) -=°-"8~1 =rp”"FK=b~j | =28x+£3 £= ~

~zoEf=+-23328§. 4| =[P =R ¢=N BC-BGABESE£8 2PIREE - - K
- ¥E£-=230@®®2 - = p~*t=«~8§22~8§-£¢6="8§~=¢C8°£j2=+£~23
HE§2! =~=j~° -¥£-=EVRB=-9:¥£-=~-¢=R=B=j~° - -
®° £§-+2=Ra2@LE| =03 °2 ! £°«-°£]| =2 £=~£°~2§- n=t2°

o]
w

PR



2 8++3£= ~2)1 =82 =~==££¢3£="~2" " £=~2=21f= -22._

I+

| ~=8§-=C8¥3°£=0KOK=7"=%2~ af£=2f££«RE°>~23°F=_1
J2=ef£~2£°=E0~¢--28§=ii I =j-=2°-"8~1=rp~rFK

-

CS8¥CQOpf | £«~28 | =°£®°E£+x£-2 ~28§- a=-0=2 ] £=-°¥~a= -~
i1 ~« E°X=PW="=--2-£j28-2=2-=2]£=2]£°«~3=j8§°%j 3
i ~° -¥£-=EVRB=-9:-¥£-=~=2C¢C=R=B=j ~° -2=¢8-9Y8¢CEF

o)
H
|
w
o
wn

d

l
o

11

8~ CEGoFecR=BR 2L ELELEE+E2LIE=- =22 K-

8 ~¢¢E°=p~+=~22~j! £¢=2-=~=0§T£¢=!--0=pug§2! =@~
+2°~§-£¢=2-=~=0-°{£=2°~2+¢% | £°K=q! £=0-°]£=2°
+3 £] =«f£~+3 DEE2 G2 FRIX+EEYFEE~2 - = ~=F£af| 2
HECE=j-22L£j2L£¢=-=~=j~ ! ~°2TKM=°£{-°¢C£°=E"g
OKPFK

N
wn
+
+
I

PS



Commands Data Pad Comments Window

File Layout
Chart View - Channel 1 Chart View - Channel 2 [EJB1E Chart View - Channel 3 Chart View - Channel 4 | -0 X
i "&:Sa'v-c-"'\a n!_x,'y No Sempling !;i No Sempling nan No Sempling ' v| 100/5
8 ] ¥ Nosumping @
12: HEE 2l 8l 2 WGumdi v
- 48 HEE 331
s wd n S o5 FUG\ 2 d h LB
= 4y s 9] (13 17)(22) 27 2) (%] (% ) #)54
7] 1,0 - E? EE E E E ¥ NoSampling @
085 # 2] 2| ¥y BWchmdz  ~
= § 5§\ § 5 §
062 l: " \ \ \'\ L2 ,"4.."_4
Ot ot ¥ RNy ¥
= 02- 2 ws o mu 18). 23 28 mn 5 "‘41’ 45 50). 58
EAE T o oo
s e
20 £ £z £EZ W Chennd3 v
TR £i
1,0 & 5 ¥ ¥ w £ 2
® B H HEE IO W
= 3 7 LS 1972473 WIBIR (%5105
= HEE R ¥l NoSampling @
E| E E E EE o
L | il 2z B Gt
108 \ 5 5| § 55§
e oA AL e i
- 0 1 R F T E s e Gl len|
v 00 = : =EILE1E : =L 1E1E ], : — — — el N SO
10:00 12:50:00 13:00:00 13:10:00 13:20:00 ) 12:23:00 12:23:20 1223:4 12:24:00 12 G20 N
v < > e~ 501 A < > B 21 |a) =5 : 4
I 16122016 HB ChAT-ChR2-Tomato 235 + ChAT-ChR2-Tomato 216 LED EFS (Atr,PPADS, Sur) LED EFS MUK: Notebook - 0X
Channel 1-2 Tier 235 Chat-ChR2-tomato; geb. am 18.10.2016; mannlich; gew: 25,399
Channel 3-4 Tier 216 Chat-ChR2-tomato; geb. am 28.08.2016; weiblich; gew: 2293 g
CES¥ORIE~ = | ~°2=za~2~==+j°£E£-%|-2K=za~2~=°£i£8"7
+2 8§«328~28- a=-0dJ |30~O=C«E8°| HEKo="e-£«°=£| /=2 £=2 §¥ | 2 =+ 2 ¢
e, F=~2E££=H82 | =bcp=EUlI =NS=~-¢=PO=e, F
q! £=+2 8«33 ~28§- n=-n0=2! £EBE+29L£LR+£6850L21 £OLC ¥ ~
¢C8°£j2=8223 «8§-~28§-=-0=2] £=28§+x+x3£=pn8g2 ) =ibal:-
3 pgo £ o — + - a 3 2 [ K
ANdk=~=z3§¥! 2=1.-3°; £]| =p£ J3DbALA3=E=J{° &3, &2~12{f[+°| @R 3- R
q! §+=8=->@oB8®BOPBa=28- -K=q! £=«-¢323£=.§£a¢+t="!§
~«F=2! ~2=2°8¥¥f£°+=2) £=-QRE-§-¥BDIIREPEEEL] ~ £ 2

2 £¢=2"°~§
£::-O|_K‘Q:K§ =

I+

- o=@®33+f£+=0-°=-®2-¥E£E-£2§

PT



| mr i pb

CE¥OAOQME = - ~2°-2a=8§2!

q-=£-~ 2f£=2,¢£
Edrf F=p~x=3z¢£
File Options Help

qqi

~=C¢8° £ 2 Fj°-~—ro£§

= §EB-B2EMEYLE= =L EEG- 2|
CK=c8¥3°£=0OKR=CE£«-+t2°~2£x=2! £=

_I

1

Train 11

Train #2

CEY¥EORQE ~8§-=+x£228§-¥=q-~
Ed8p-~&3£a] =fx°~£2FK=|

CEag8§-~ af£= ®~°~«£2E£°+K=

- =2

®° - ¥° ~««E£ETERNC2FE2T E-¥+=-

Q! £=3° §-~° . 3t 22°-£020{ £ “L=QIMICT2RFEE - = MRR=« § ~K="102 £° =

®E£°8§-C¢C|l =pE=+2~°2£¢=2

PU

£
£ =

i CEESL£FEFSZEL2 8- «
=3 @®E° =°§¥! 2 =+§CE:
22 . = ®2 ~-£=

21 £=2£n2=x8¢E

E=£J®£° 8«£-2K



QU-=C8OOE°E£-2=+£22 8§ ¥+=pE°E£=3+£¢=§-=-3°=E£(G
CEL®-HE=-jB#= 2 ~C0f 0P K ~2«="«|§NE=E~ZSF=2-=§22a3
~«X=N=e, X=0=e, X=Q=e, X=U=e, X=NS=e, X=PO=¢e, X=@®3
NOR=«*+X=SOKR=«*X=PNKOR=«+*+X=NRKSP=«+X=®3 2 +£=2
N=e, X=0=e, X=Q=e, X= Ut ®e° X=NS=W &= PHO= €7 X=@S = +{

Aoz £l g2y €=]-~8=~§288§882.=-n0=2!£=3°§~°.= a~¢

§- | £~+8-¥=j - £-2R-PBEcG¥KTOKSREK=G8&£ £ EAB=

i ~°°8£¢=-32z=zp-°=j-22Fdtm=E-EZBEZ+sT=0RFT=rPRSg-=
i ba bcp

N===0===0Q=:N===0===0Q==
VVdddd il j o i~ SNEEN
g8«E-
CEYESME -2 - | -2=-828xPLBREEELK=iba=8+=3a§¥! 2=f£7

NP O=¢e, = E®RMWM=«ctX=@R=+FK=bcp=§+ PEP=fej, 2="ENjM=3s=Xo § £
NRM=«AX=0=«xX=NM=+FKEF %G ~2FEE 2 RENMSEF ¢ ¢ ENM-~ 2

fa=~=o3°2! £° =142 f @Y =QELE %R Ball@P3G~12cE2@ = 3=«F £°=L § 2 | =
EUIl =NSI| =PO=e, F=~-¢=bcp=EUI =NSI =PO=e, FK=q! £-1
~2°-®8-£=+2%3280~2£=~2C=°"£®E£~2£¢=2 ] £=1ba=~-¢=Dbc
~—a¢t=iba=+28«32~2@f£%n-bcWEZ28§322 £aP° L£xE£-] £=~
«3+j~°8-8j=8-] 8 2.°=~2°. @R§-£=EO0=0] F=~-¢=-§
+~«E=®°-2- (-2 Pp~4=°3 73 +§¥=@®3°§-£°¥§|; =8 §

NMM=6j =mmrap=2£2°rzu€§lefL=>BR=2dL2£F =~ 2 ~¥.
CE£+®- n+x£=-0=3°§2~°.= a8~¢CCEL£°*+t=E~2°-®8§-E£=%3%20Dn~
NMM=6] FK=f -=~23a=@P =p-¢f=2¢t£@=+}=28EEENNM=- 0=":
" ~a§¢~2£=2"! £=£8off= 2 (8¢ §F2-EF-++=§ o=@°2-°2--® - 2 = NI =

-8=2 ] £=@®°£®~°~28--2=8-=0®°-2-j-2= PK=c-°=0®"°-"?
ET®E° §«wE2£=j-2C3 (2 L£¢K=E£B] £=28H¢==3 2223 =FEJWE®

+ W

PV



QM



CB3 TQEM®° -2 -j-23=0-°=CE£2£°«8-8-FHF=sCI EEECBY¥ =2 =QR~2

-a= 2 £=C¢C£2°3 +-J1=2«0C=tq §EEKE==WI MYg- 2 -j-2= NI = «°
E~2°-®8§-£=%233p0~2£=Q56]°B%X8|W=mt=28jj-28-0f =¢8%
+328 0 ~2£=0=0)j =~C=«E£j~«-2~«8-£=0M=0j FX=j W=m°® -
t-¢C83 «=zt~22=PMM=¢j =~-C=mmrap=2£2°~+-¢83 «=1%~7
«3 1+ ~°8-8]=~-C=03°&LE+P =2 £2-0¥-0 § £=2+8 = E~«28°--=C
Ojl =mm~ap=2£2°~+-¢683%«=x~22=NMM=0j F
OKOK®Q&--) 8+2- ! £«8+x2°.

Ng2 g =2 £E=£I®E° §«E2+t=§=~a=-°¥~a= ~21 | =2!f=
~=2¢=2! £-=08T£¢= . =8««E£°+8§- =BG °EKZEXBELAA =GP
D8TEC=28+£23£=Uu~2=°"8§-+£C=x£ £°~2=28«E££=8§-=m_

i -«®2£2 £3 . —p~+

l£¢=-32K=c-°={°.-®°-2£{28§--1=8§
2 =+~-0K=q| £=28+4%

|

§ SE=pu~2=2! £ ~CB ~£ C=0nE E=2 UES 2! - = gt
KE2! £°8 ~a¢F=§-=j° -«-28¢+xK=j~+228.] =21 £=28§+%3
EcC23 0~ =p§¥«~1=9q~3008§°i! £-1=dE£°«~HMFZ|--2£¢:

3.2§3=03°2! £°=@®°- | £++§-¥K

C° -  E£-=2£[28- 1+t BEj«=2 LR EDIEREELET =82 ! =~

Ei £8§ij ~="j =NVMMI =i £§j ~=j §0° - - +2 OMI=SKE=-°°§ £ =
21 §+=@®3 °®- +£| =UE=D~+2 £ FHEOE- £ =~ +¢C D2 E£x§ + £ ¢ 4
2l E=j° . - 42 ~2K=tE£DKEHL] L E= 4+ KODYLEE2 +£ NME- -+ = |
«§j°-+tji-@®E=+3§CELE+=JEPDEL TP =2 =M3L !l T§ E¥I £dE£°
C°8§ECK=q! £=+£{28§--+=pUE°E£=2! £a=]- E£°E£¢=p8§2! =N
H~%2] £¢=8-=m_p=0o-°=OMFES8+KEQE2EpEB=Lf=%2-2E8=8H
2. =Z@R°£ £-2=£ ~®-°~2§-a=-0=2! £2/FO®EEL=2§2 12§
-8 =@®°§«~°.-=~22§ -¢.=-"£°-8§¥!2=-Eq~ K=ZOKOFK="a
ME°E=j-~2£¢=pnp82 | =~=x£j-=-¢~°.=~228§ -¢.=z0o-"°=-~
OM=«8§-=8-=m_p=+-2328§.- ] =o8§TE£¢C=NM=x«xkB&E®®LEEQ=B=
H§2! =3B onE22EL =¥2 .| £°-23K

P2SCER=HE®£2 £C¢ =82 ! =~-=£@§022-°L£3{ £~ E£=«§°-
dE° «~=-FK=c233-°£fopPpE-~2E&- EEGEP ¢Cgn«2>E=Ecfq FIl =
A Eq~=ca83.°] =QUUF§~-¢=-0@®° ~®°§£2E£affpE2+2~°£

QN



cas-°f£xi4{ -2a-.° [pq| §20EE&F |_~°° § Eo-xH

2¢q- «~2- |° B¢ -~ R PIRIS M RT®QT

cfq d° £ £ - Q SRIMM RNR®Q O

“cQuUuUA d° £ £ - Q SRIMM RNR®Q O

ANaEf~=caij -  ¥=2ELf Q SRIMM R N®Q O

g~ GSE23 -°-@®! -°£+=~-¢=08§32£° =] -« §-~28§--+=3+f

qi £=¢-j3 «£

d

OKOKR~ 2

p2~2 §i2
t 8§-¢C- pt

£° «~na-

' £ OF

HE® £= -

«

I+

r

E®E£-C

2~2§+

pMF==%

¢ = o -

- ©° LK ~

£—|]

°© 818

2§i~
_QZH

12 ~28- a=zu~+t=@®E£°0-°«EC=8+t8§-¥=2] £=A

I
2
<
A

a

~

a

o= ¢C£2°3 +-° =H2GRFPALFE §02E 2
-8§{-28§-8;=8-/8§ §2-°=j-;02~82
8¥ 808 22£Kg 83 =¢> w@® =1y £ &£=F,

a

=21 £="9 8 -WESHE-| =gQEKT-KH Ne=d£-° o2~h~ °FEK= E
~a = < 4~ 24 i§i
E°E£=j~aj32a~2f£¢=8+8-¥=f _ jJ=pmpp=0p

qi £="~233 £+=8§

=2~ Af£+=~2C=¥°~@ +:

- 2« ~2 8P | ~-@AE/HCG L x>~8§ 8§22 §2 L2 KEqY¥
- =¢8+2°8 32 f£¢K=" -«®~°8%+--a=-p0=¢E:
~a2 ~¥- 2BHE2Ef8R3 28§ =82 | §a=-2£="]100=«BjE=pU~*t =
QE+2 K="¢¢82 8- Jur—2 3= k| USEA=S H=£a03="-==jf~ 3 | 3 8 ~2 § 5 ¥ = 2 |

¢

I+

° £K

QO

[l

®RPF|



Pof£+32a24
PKNE?2 a3 a—° = £ o@ SfHqeo g - « ~ 2 -

PKNKN2 8 £=2883«2Z+|£-]£=8-="£0£° £-j£=-"°"¥~a%53
§—|—|£°,~2§-—|

Co°-«=2! £=°L+®E| 2= -2 4G hBRHRE £2 2 ~2 £ ¢ =

gd3 - °f+jL£aj £=«8j ° -JHd3 @ KisjkE?8E £ 2+ KER=U §2 |
20 L ~2 (E2=8§-228~°YLEX~F- nER L@+ | =§.=22 L0 DES
8 ~° . ¥ E~A=f£° - AEKEGEESk«@ET2E~{ 28§ £=0-°="1"g
~=@®° §«~° =" NQg=~228§ b -F 3H¥R2LUE +EG= hYP2]° 5 ==c
PKNFK="--+28+2£-2=p82] =" 1 00= £8-¥=~=«f« °~af=
®°-2£8§-1 =2 £=° Z@E=¥ER.] Lea |- L2858 §2 BF <
®°-2£8§~= @ £+£-2£C= ~+= ~= °§¥= ~°.3 = 2!
§««3 a-°£~728782. =EC8¥K=PKNFK=k£3°- ¢

" §{§-8§2 . =-p=2] £=2 024 (=C-§HRA—F LIKEER f ¥--lfF 2 2
BG83 . ° L4 £ £=~- (Bd i« YEE£-288=§2 AQEC § ¥+ K=PKO=-
£E-28°fL£=83f£-¥2 ] =o-p=21 f£=~8°u~-=x| =21 £8°=xt«--21] =«
H82 ]| =23 3«22+ £~ BrxEPE£+E28"8¢F - = u~t=¥£-£° ~2a

= m3:-|_2§ -£-F

= ¥ °

h

- - 0= 4+ « ~

PKPFK= " -2.; §%&3-28£f£052AF2Qe8Et-°~¢C°£-~28§£= A
£-, «EF=~-C=pM=E-£3°-@£®2§CEF=R23=2£2FL£ptE°"
W~+=- +£° £¢=8§-=+§-¥3 £= ACGEAER |[~RE+ Brq) §EK=0BK @

®~2 ! £+=-n0=£®§2! £3§~a=jf£aa8+=§-=2! £=~a’ £._3a~°=

C°-«=2] £=¥~+2°-8-2f£+287~23=2°~72]=+£f£jj28-%=-
k~28 £=%¢8-@RE£%2{£-~jEL£=u~xt=x££-=8-=j£3&= -¢C8EF£+
~£° £=08§ E£°+=8§--£° ~28-¥=2|£=¢%-C¢C£-~2=t«--2]|
£Y2£-2] =8-= 23l £==CBc TEK=PEKXFK=7"r2=2 ] £=2af’” £2a = .

-t ~28, ~?B««EHB L =28 Q82 T p~%=+EL£-K=N2 =2

PES«8a~f 21 = 2 E°ES pots ~ARA T 0L EN E -2 8¢5 =
§««d3a-°£~j28§ 82 .| =~2a2! .3yl 2! f£=4+8¥-~2+=¢8§¢=n
m-2= E£=°£+-237 £¢=~2=21£=033_°£+jL£a]E£=«8§|° - &

C£Od%E{ 2ELAE¥=-0=C¢C§uaL£°E£~2=-£° £=0§ £°+=-°=- |
8. | ~38¢ERE>—E= £° +0E2 L E@-4ER 2 . §¥=@° -2 £§ 4

QP



2

2

2

=i £22x=Epi|l2, =

Ec8§¥K=PKUFK

CE¥PRE~28" £

TE=j£228] =«-122=@®

£2 =~2a K=OMNRFI =p£

20 ym

. E-2£°8 =¥

beQq-@£%{ £ E=FFECECF=2—-(E25L¥g E¥° |

Cf£j3°°fa2=8a8~°. j¥f~a=Sf£° £K=0E£C=PAEG-"E+2-£- £ =
§- " K®°2-2FEL=n0-32¢=8§-=2! £=«f« °~afL£=E~"°
Tt = UGS -~ 28§82 =8=2

o}

~ 1

3

2

+

§ ¥ |

°zZ«~¥-808j ~28-2a=8§-=2

QQ

° - Wy

£

£E=~7-®2 ~+t«=E~"°"

£E=§-+£2 K= _

~o =Z



20 ym

CES¥POIE-° - " X="£¢C=023_-°£+] £ £EFTYC K|~22% F£H3 2% §F =
®°-2£8§-]l =-"£°~2a=-28++3 fz«-°"@® -2-¥.=28§+x=CE£«-
M82 ]| -3%32=~228 -¢.=1%2~828¥K= Ut =«@32°|-£:2~-F =524
¢ 8§+®2 ~. JY«-EXx-C=m+£2 8d E3=2CM+ «E&F-£E=E~°° - pxtFK=q| £:
2-=®-+*828  £=2~°¥£=C8~«£2£°=08 E£°+=8§-=~=°£] 3"
W2 | =~32.1023 .°£3 £ 2=§-2K2 1~ =Z=OMEGRE® ~~2 =£

I+
I+

CS¥PPRIE ~¥=) 8283 +X=22 87 ErP G- KBEXEGF2~-E€28L¥(
E¥°£f-FK=Kk£f3°-a~a=;faa= _¢8f£+=-0=~3J2 .| ~28 =@~
-3 alC= A~2 8B EFHEAHGEG £E=-E~° ° -t =~ £~ BT EE=E¥°

QR



