C. elegans mapping 10/83 - 4/87

Publication/Creation
1983-1987

Persistent URL

https://wellcomecollection.org/works/emwxsfwc

License and attribution

Works in this archive created by Alan Coulson are available under a
CC-BY-NC licence. Please be aware that works in this archive created by
other organisations and individuals are not covered under this licence, and
you should obtain any necessary permissions before copying or adapting any
such works.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



https://creativecommons.org/licenses/by/4.0/

s

-.fl_'; \r .ﬁ_\:ﬁ ;‘.’u‘\ Sjm "l‘rhl; h‘"t\, .

)
1\-_ I:\;-r k ‘;D uu_yﬂ_ - \ ‘“S.._ L5 L - \. {' _,-w—!'\_ {;'E' L.-:}. \;.,_"lhs

'

LA O RE~ k. e ) O L 11" Y o8 "«_.'-r'.‘-\lﬁ \ 1*—" ,_,..A.gl\-h 'uu—-
- fn—t@m ~ O SR, J PSR \ TE?L*- - L4 A
e 10 vt o
LB men & 5y mﬁ.w/ . 598 25\ -Ch ¥
Y\ \!u) VA Ve Y A S
ol ':_;-IL = ( ‘r‘kq__f}{u_-ﬂ._ %)mh)

A 150, 0 Tar Nade oW KL
T‘\\ L= Ibuj ”’fuxuﬁr_rakenwﬁ.
0° 66 % (W, 0 e V=i )
ﬁl‘\"-l‘e*i "'oj, Tnuetsye~ g2 . RY: ai"\l\u\ 3
':’3\\ s ¢ sy 3
Porosde A I coeer. Sh 1 pdrear

U Gt 4 i e
-& = 3K :{h'h
- KN ,__..-ﬂ & & 0 g e 5 O .. DT - e
i s ey e
e e (e
c:;a",;? A 7
%‘ L-'-"ca'n,h-k w0 31L
T)fg 2
A 20, A Te | Ul | goaree. ol

¥ I 5 -_I
[ 11\ !:""H'i
;Ll VLU A, l:!l.u




Elotdl.

C.oma?u.uﬁ.ﬂhhﬂ% Yeor wmul ﬁgg\ 5.111,!1\_-:1“_[ Flg__w Tc-r(;x.,f.;(_k';;i__
i (e L :

Tord d .f;-f"f,:, w1\ ?\Tq .3 . k L}Jn\_.]"ﬁ_?_!}‘-

-] /" 'F‘?;Q g

T o0 YD

o {‘L- I rr\vﬁ\" f}f&i

g.Cos \—\2. @\ [ aey, Y

1_.*"11_'3.'_ L"‘Iﬁ 7%
0 A
IS AP 2
"IBM:,‘\-JJ—E. EV)ase G "
-\ \
Y| fh"., =
l Lol 8 {_\]I’u;r‘: R\z-ur.ll& -;}qu__ L r:;ll\;\q_ .L,._..,_x*; Nﬂ__'.k'.h_rhl-tl
2 DWA r\‘ﬁ-‘s.\ .—l«;--ﬁ* t }ﬁ' s ),
i\fmtk " e (g.ﬂ:-.w-ﬂ c-—-f.l\::} —, K 2o -ﬁ'i‘l‘rt{}* r._m--;!'ﬁ}_:- 1'.'3"{1",\
IIIII ,—ﬁ.;l.{,:ﬁ:lf o ||L"v‘\\ll-h. " :j E,
BRSNS e
e iy 3 i &rﬂj !:.A.' :Ho - o .,1@1_' — Lin'f-"h ul_ry}l&f \)p.;-.}’JH \'I'

e 1T (T ) 5 i

Y\ x Y, O \O
Vo S-1 9
_-'i.. f:-a-.lf _-‘:‘1 -

= \ | Q‘w M; b

Lo










el T

i Ll-,_1. : = cy_i'} o U’k "b{'_:-“_._,bi (#—JIII.LUJ U) HE ~ {-an
B g 7 Iy

: J v "‘J\]
e “N,g,,h,_,u}i.._? }_-;.9-\ Souk (v gs5o

\\
= ( gD V ol
gf} [T o] e c

e 1o ok Y 00 r—

\
%4 Mo e ,n\\;{bn..h I‘h.-;.j\L-M/\ .

s o i,
’ = e
l;:;}'IE“. s a ) ey ai.-f"'} :}E'l\_ v, o ” i Lm \lv-(_, Lt |I “A 'y e _51'! _,ul;r;
LS

d?-‘_{.j L PR a xei g—-’i:\-_

) e fﬁ A i Ry . 1| =
C}"g—kr—f‘s {E-q_‘:c- L&*—ﬂ.»-ri&s &\P:-ﬁ; t,ﬁt ﬂ—)k'i = ghﬂ‘& T 'ﬂ:-'k =




I|'. MQ rLJ\_LH :a"lll'f'.a‘.‘vf-"e;- s
- —IL'L.

“Seresns-ta? C uh':i_ﬁlfu-—a (AN by PN

(b d¢ oS a,i»{.._,) cnr

{] C




loo<al

. {_a.g !N:xr_,t'u—a g.,_d_a._glﬂ'}l.-l .-A\ o ¥ Al {r::'aw»l& W) A (-

RudTm /Taq, 8 RaIT (S

™Mow 1Irr”t-._ o !
1o @Y
Y V- Lt
adage \
L A PO W ryg F
o s

NJ\'J Fn'l

\ DA

I

Lezy W e
W' o

T\ kes WO 9a-vy Yo %0
10X, O -y ey -y
) f*»f-V P WA P2

=12 N ara So cn LK
"'.1!‘ 1L‘f Loyt &7 L% ‘% )
{[E?t‘-}L—-ﬂ\.‘l'? a) =, |
- Q- ;_.__.-'r;\_ 2 X D '5 _,-H'-—'l\ Z ) -’r‘_
LX" o "'ﬂ“ *~. "L.J

< ZJM_/'\-. -L-lirnhqﬂu..ﬂ:-egxl._ 'Fr:tuql-t Imﬁ
R

"‘/':_L
X 1;1_1,:1 r____,.,,_w‘{?‘i;., SR o (}f/ wWIA) 2o xuD BEJL’;

. 'Ill:h 'ﬁ'ﬁ"-ax-ki-’r'ﬁ; _@_;_)-q.,c._,q) ":@:f h’tﬂ-&'ﬁ-




R 1N
‘l}pb\iﬂ-’kﬁﬂ B'}:i
;. il e
e

NGy - Y

'EFH‘A‘. \:;.m\n..}‘_-—r& THE‘.-W&H‘\ Cmg#f_}\&_
P sy s[4
\ 2| - \LE \ue- \’\QL& fa._-}h‘\r_ WI,D‘_.,-,}? Mcu&'ﬁ
%ﬁ& ﬁm..rﬁ&. imf m&wa—kﬂ{uuﬁ ;
sk S P >N S0s

HT?Q_JQ ?lﬂ-"‘h"-—ﬁ_ ilu ?l"'—u-t——wuw"':-d {;b:'j_
R - M-?'ﬂ:'

ﬂa&ﬁ_ ) RErr ; a—}\ \-"3)\, :
P \Lf:rf};_). -

C}'\::*ya A< f‘--:}':'-""‘*"* YRR ‘?9—9\5

oL (S S R | T bﬁkpudpnfkjﬁi iﬂf-wkm
ECosS |1y \ Bt oy g

R T S e —

- 3 |
| BE o B R A " 7
‘ﬂhﬂﬁinjygsrt

._:_T_ vt o
B oy
et ik T = L
‘B %
. ; ¥




JE’U“.;.,__.) \'!le.'l' i—-—f c:ﬂ—;'h'l':“ j’g,g WA
»-L ~ L {“{L Cl—n
(fw {4 et

M‘Q‘ﬂ A~ -“E‘l&r o m'w J - . '-qi:.‘ _-_______H‘-\

1




o <€3l,
/ g 3 i
‘lj-f_.fr({' 9’@ ~H1oY%! coiman SL on A Pre oY \ H*Skli *Hﬂ—?

_&ﬁ_/'k 1? “—hmj\- H‘;E&f (_Luu—a a_.ﬁ_n._{}—wkw 0>=LA:-—" U1r1l‘x_~r-—|;\

A 1.5/,..._9‘ mn h:}a-q_}rt-.
‘I,G{)/-..Q e = ‘,‘ "TE-'-'_"J\‘.!-'J-"E"\ r_,-.:w:."..L . .:S}.rD“
DT B ol

uﬁ[& :T &a:},-__}‘. 3 S n_:\a_u__ :

“13 2

720 9. 0

B \ox\d
D'v ardase
N Mo dzm

c}i{'gﬂh <~-t:::-) (\Mm t-JJ’xJ\ ﬁt—)ﬁ J%

e B ﬂml:j

SAD Ty b
=X L"\'/»—g\ g-'v\-it i W,

6%/, e sy, }sLJ\ o UA&;_.‘.}ML&. ‘*-ﬂ““-f\-“-’ (ﬁ'“:f'j‘}

St e

\Bu& &-‘:ﬂ‘&ruhr}:—m.
LA oAl 0




-1

DeENT) t'_rj"Uu_A_,.-._ ._h:,..,.._r-‘lu- v e 0‘"@—‘ BN A2y - 24T

-
A N7 #__..L__ Jtli_lj-cg,a._l‘-—éf ra,mﬁ "'r:;._x T AP,

R e, W ol 'H,,&

oy T O S T
BT R~ = 14 Uy

13':-1‘1Lk‘5| Ja l:_'_'rtﬂla'
‘II. u.:-._l_ £ T g-f:‘!-fﬁ. C H':_Il'._.r:: _F'H{Hi" {_\.a ‘:Bt—nfu..za_,t_ -

J APPSR o e R [T e ey o SR e i

lu-_-—‘l_ Cn\'\\}'\-'-"—u- =

_}\;Ag\l&,(& C}1'|,> B~ Lh}ﬂf\\‘* V- (",Sc:r—r-"ﬁf‘. Pf;\'_:)_

r

-~ ?C}r‘—ﬁ» G i e

L:r-&wn
70w, 0 H ;i (e T el e
e - FoSosgene Sa

e (O "-.:.-H"\-._...:us-ﬁ 1.

- "L.—m-\“-- c_’) d"':"&\ .




1 ‘C‘ﬁx.ucb “OLal —UL e T
: ) S Wl
‘ﬁ‘dr; Yow




2 \0¥52 .

o J «
(ﬁgj& .r.n:l\r" o H‘{g"’l s'-‘f:g oYl wad iy coymad

+ 40 te

Wa cMer 2

e Aow ot .« L

4 1T e

126

L

oA




1;35;5!{3.__& \74..1;,_\‘5"' ¥

"3- _,.-_ﬁ«. FLC'-"Y: Q-u. en il
B el G a-xﬂ? \& e
LB L e '

BT T 62X 10N KRaONR |
L R Y B [




S 1le Y%

Covvi d Bask e Moo va il r‘-A\- BT Py e
- S

Cone = [99) 553 )

\=\8 , A=—F ( Qo 'ﬁn—-— o R '\.\.\ n;ﬁ‘sv

67 X o~ 1§,

'5u.'|{—c-" *—t.n--w-—-r&l 1!’*—#\' :45{)'14'-:._.-.";:-—..-
=t \grjﬁﬂ A 2 FL,. m;,"._mi \,j,}ﬁjw_i_

A JPOR oo lf)\“gum.

10 wrt TR .

Ty N Ty - A E:l\-k Q-'D.

T R e
X me& ES.J'\.,“'FEL &7 W Rao

2. s»=. (Ewal\.}
Gl,._r,.._‘;'i"".c \rz-M
R

4 1y /,,«J e P SH UaJﬁ\f. ?Hu\?\r

C‘MI—F-%EF‘ s ko,
e B
=

'C—?ﬁa;au S

a0 X .
*‘_F:zﬁ:lf T rn it

P e —RgTC= Al

\
] e e S Aen |

. \ )\
+~ |0 Te.




V2 "T.".:LC. -ulﬁ_ 111:}&&125 A




Vil

(S\0¥ VL,

LTL.._DQ E cﬁ,‘},ﬂl)f E.'A \L10 8 N ﬁC-:x}nu,-: r& C'H‘J:\. ](F'l—*--.( >

_al'f :‘J~S}¢.—i’—=\.¢? =Y .-_«_,n.»J\\ix_ S-

.
ik To W, 0
Ty Vo rvl
Oy 2Rat L
vy Hle—d T,

C‘I"{ ﬂ”'& ) nﬁ.f!--l‘ﬂ- .2_'— II'-?I). {SID '.1":'_
\ AV N

A o

Goo o=

{:'F;EJ-—U-'——f_ w.-: e Y ,-'SF-"I CI;I-FE): ;Jk«'m—-. ?;"-% ‘Lo V{!?_
aﬂu M»L - ::_:"fa--:f&f:&. W AEVIY ~\ Ll codmndh ONA -

FAF{:'- R'] L\.cp.-i ‘1'9\5'1';1*. X

&}in\f& ‘.':-a-“'vf—xcﬂ'_’l fro =t .f'l';.{rm WLo®v %\ 'lﬂﬂk




ﬂ-f’/,_-aj\ Y e L T e e e
]

AA vy \awr i | o e 1 ¢ JEa

& Woo
| 1or W
% SawsdsA w:mr-m)

C""}r//../i« WA ‘*rv1"x-—l\"|-r.
- ‘,M .-L;f-'-_";ﬂ

A ,L:,f,--.. .I.'..Sl—ukﬁ: +{L_D:-T‘C\ = Oy Jr-i i\lb [

1

.- B el ]kﬂf‘-}r_m [ & Wi~. Lg\nf-zd. -;F
o %}SL € ?%MA) - '1 ;—/C\ D‘uru«m_-&-i “l 4

,}f"umuﬁ—x g

oY,/

il e B e o el e BYS W Z WA

,:}\.kﬁ.'ﬁ




(oha 0 LR e |
- { e i A J A S eI By :_.
G \oer baflp T )




|B1084 |

. Ucﬂ“mua H;La-nrun- / \Il]flﬁ'i_;\-l_mﬁc} tﬁ-ﬂgx” NAi’t.f-L'-‘_.'g
Mk AP 26 C(Lnoj

YW O 1Y

16 XY |

IRyl i

e e
Lo r:a-“?/./& samgled WAy -2 1Y%,

)+ LA a)min (MU ae~ve — shedod ced)
H> A 'ﬁ.j,_i‘ 'i) wa R DN o N s AN e hsaric)
) 4 1, cJoun  (R~ve, AW alled o o)
"J) v Dl TR xS (hloer® s ¥ e )
u) + VA ¢ ) win = ot B - PRI RS P Y ‘5@1>
i)\ L&) i (<P : = )

T\ Kes 'L\‘*’r ‘-ﬂ-'\l":-fﬁumjf . ¢ Be Jﬁ A\ ,Umw 5
o) MW ALaJed 110w AxM v added.
‘9) x"—\ﬂ\bw ("!-‘- - t\) M—hﬁ s Ty

E-ﬁ_ﬂl_ .k—m.ﬁ_ c_ﬂ'u"-j\,wu_t&- f_‘)ﬂxi a'grt&? Q@«tﬁ- ,)} G’}.E,rl:lx vl e
— AV --k 5 e : .l'\.ctﬂ;,n.a L ;-_x_f/*( .e'“-

e o T R T

N\ X WM. .C S T
& ? \ 0 ;‘a«k ] 5 V/k s
Ly Eﬁcun'?p\ (E:_h.:u'm\ 5 v F':‘)ﬁlu :

: 9{5“’#-&*;&& UL -f:
= Ll'r?_ \{m-tg- gk




%w iﬁ.ﬂ}u‘uﬂ_ \'a_.-.h&xﬁ -

e C/L\A T - — I }-‘-@ w EJ'CL n,(&_u L..l.scx i
L Eﬂ?_ E{u -*-—J‘IIB'?'A] ;\u-l'\'ll fj E;% .

MS\LL { f ﬁﬁ‘ ““:.tae-l--'-—'-‘-L ‘r—‘edﬁ_—r\t&:u—. T .:,-J!
K 4_1_.1., 5) q—r““- -—FE',KCET"J'\:
U._s.-:}/t \:;.Lh ra L ,_i.mﬁ'-ﬂf

( %ﬁkﬁtf E‘— wxh?‘n My .\lt?t-.L‘l \}ue)pw\?. wmb&/‘e»ﬂ_m Jr\,_..,
(ﬂﬂm,ir:fx AASOBL \ge REah WRCETE S TN SEeT ¢ ‘l.)

AlS-2_ & LQ_ u._!kk&r’\ =k
b J{ e ! A ﬁfxi?&
e e S e S

bl ,LOH S B i LJrLc\

t"-L‘ﬂ—} | S— .n_._é CL}- o _{'
1?—{_ M,__. &&-;:J e .f'ﬂ -."a"ﬁ"\‘u" ,5_1'_-}:5\1:'_“: :—-ﬂcj\é:'




YBiwowss|.

"'T‘u_fJ"HE: UM‘!.CILH t--"}l)\"lni.t«'m—. F\M\G?tmn} CGJ\C(;;»\\&M

Mak kT 2 0o
YW O %R K&r\s )
\0 ¥ 1

5 e Mg Sy L

%x‘nlﬁk

% Yo b rLr&.L[L_J\.l"'\ﬂS
+ 0V ok \Ouwt\ A TE =
<y \//::l £, T3 i sy, LTES )

- ¥ (}\ f_\d‘\r—u>

- i Hfi_ \L{:nr:-__(}\-ﬂi';[_h




\U\- MMJY Ca V&7 {?i amb"ﬂ‘( '}f'ﬂu‘&«:\-) wa ) G c}\
U: & LS ~ St th] SO | bV jI'L_E-LA

o R
mq&' !l""‘\ \f;' h.i'--—f
LA u_ ‘_‘:.mit E_Ici L,_t—-r 'h) uu_JJL( ’&0‘:._.—2‘___ ‘_‘j 2 .
C& ﬁ:’ Q:_M%L\QL ﬁ{;ﬁk |@L_L__1._-t Q_ : Ll;:_“— 3 F(:;f; JSU\'-.:::’T-]
{1_‘:‘ ﬁ'!.,-.,}_ﬂ?’tl-k\( \.A\-F' E'q.\ﬂ-e i;J\EL 3\ *{'\? '\»——-_—j ﬁ&-) b il “th—ql\_ B#ﬁ'?’_":
O i p—L 5%\/“‘“){“ QEL? i ‘

Lmi!\kahm?wﬁ RIS SR § oA aand ,_q_ﬂk:iu_..&

{‘vf{?—‘h— a} \“‘E’\D
!Af Ty | J‘ o n oy
\73’”& e s oSl e

O X me% \ole gty anfd -

JL‘;uJE 1’(\!}\3&—#—& —

{'_,f,k-d,_:,_fu...n—-l? . Y:JI—ME{:IM

—t ol L § i Wi e - Qﬂ‘“—‘l\a\ h}v{ﬂ JC’:._‘?:!-':'-'/&Y
C_r‘*'uk-*ﬂ)\f-"‘\ \-J'—‘-E".-u._!,_-&. . C__ S \\h < chtkqﬁ}a—a—}z@;) .




Zara¥ M0

2 ::"«-Cj \, a— \ mr—“—‘-‘ : =5 x.m-_:g O N -f"-‘ 5
p mcﬂ.mﬂ_._( \L&Jiuhﬂ 'u.,__ d&-nimzi -)

B L AP an L Sw-}]
POe \Q :
Lo Y
. No se o Y g
ﬁ.—-_(ir_?___: -y

A vy =y b <1OLJZ_~{’Q\.~—CS hk_._?-'{ii}
RS We-\66 —ye =
e
'ngy°
#m-ifih B o - Ay .
b

o' =o'

r\t‘}f g ]ﬁ C)
\ WKH

o TSR Q‘(Mﬁj

T T"k w_ \'1-(_1"-&_5!"[" .
\¥6 - | bG W 91\’0"&\'{)\‘ ‘Y)MP e
1R th rmlgl"} aj-f.»_'-'i:v dé\ mhk ,_f«} 4¥wﬁ1

OB RS L U O e B S S e

3
"
).

{ g o ey o8 -,h:_':.j{. Lo ::h“.n:E\ s m.ﬁ-x r'l R
‘ L u.‘:;m—”—t}-}llli o xjw an\ ] f'r"ﬁ' : 1'1"_4‘.\ ; ‘\I D




24 10 3.

- {;_,‘ i;l". tif:- C yyre {F\GJEFII"L{_ \)%L_L,‘} \D‘j {_,._,ﬁ_t_'nd" E’M
tl"-q' T o W P | 513._ f'_\ :

W : AT 20 (_&q‘l
N, O 1L
o X\, =+
s 2 \
Wi d—w = g

Ly, 1\{3/,._}’\_

N ne e J._th{n.__g

Y O ~‘fj~-k \O watt 'hr:{t-P

e o o, s [ TR &d»."-‘{*: e
. \/;J\. \WDutt 88 e P

| m-f/,.ui_ WA 224 27271, U156, =58 | \&O.

{\ NG 1Tb- 160 ordar F’“\h“’."’t’*‘\ rn..a—arw.;’\.\J.

- ‘af«l\ m_(ﬂ_

Ha' A Y°®

A AW g oo \nm¥\.

= ‘a-r—”‘\/'l_!*f{.k
\ o xH

Ly Saa (ki-hm\ } \ey - '1-:,%

7! /,_Jk ELIT-":JHM“‘-"‘—"“‘—'(&'Q L&Luﬂc

- \
III'u'S\E‘jl ’}:. = 'L:l_“llllfl 1.'|--le|-|_|_||-}|1l.1|."r_ = .

r-l'l|"

b/o Wie e uaa Y

[ =2 J:Db/o TG : 'h "?H“/; A o




- 0 ) S \
1O Mf\};&rkn& — R I|'. &b ||f-;' v. 2 ','jx t-’i-tr*- AN NP S

Y 50 gt ,_J;_rr;.r.llﬂ':'] AB '[\ = o :}rpék .

MU connd o Ko gredly rowdy | me B € Ed
.f:_-'ll'..w. £ T L L\ S ﬁ,r.ﬂ'-'f‘ ||~': Itli-‘ﬂ-lt._f"ltl "1| u!'.h:m_,...j j"{-'\-r-ln-{} "—’L—w'u-‘-“: ‘i

o I - ‘o k= L__,'ng_z nm_""'; ;

- \

A ':_ Ty vt -r_-:.-lpr-‘ -S?Itl:dﬁ.l;‘l:\_ﬂj .I:;H'-;\ : {
\D) lll' AL 1;.._-5-, -':_'l ¢ e L

L




2% 0¥)NL .

. F.‘Jh?rb }\ %m—».??\ hh:.h—-'l('ir @T-E_f‘__

RS =t
(S al \
N eflq(f@‘zsi}\} oY
L-':Zi'u,x b F"'. (b "::_

2, ] = © et

A oA ves SANe.
< Saabh et
0. \O o\ AA 1.
(o AV
2 D T

S A dwe 82
. e ;.AHO«J&.




g LI T i

O S T Gl £ :L:;}) T o
M O ~ R
0 ¥ =
1’1”&"3{_ \||
W = T

wo  oad L_l;\-— L
: \D o A0 xF
\ M‘J\ rig- E{T"?

\lg RN 1,'k~;'1’,,,_.hlh , O ] rf?’h:l_) ('J-“‘}_rh.ain.. =
\ .- =

1y | =L oL :

Y S 1 P [T e ) [ R

\"f .
Vi

_c*.k.Lg_{;rjt \)'{1) L
1:‘_“:-"I
i W%

oYX \ F} G'f:."l fCa ™"
S & ﬁ - w37,

- a1 2 : : >
C:I \'::.U\'Lﬁ{.l& f.\k-l‘ t_'\- E. \‘-"kh* = \ whe \ {-_'l'-' O -I','_:- U}\ III- 3
T“ }lft‘:l"."" | - {; l'u»--’" A ,_:!'!;_L ,:._,l—"""Jlru o ,:'_"-. -‘{- o l!l\ -r_.'_-tw _,!} ...'5*-,- ._r,h..L-rF_,\ h_\\_
odded o sguawa. ATL ARC

. T_ /r-._j& _2',,;_“,; Ao gk "«-r-\.A.I'mL\SL EI ﬂ«x.—qﬂ. q \GL 5 ﬂ'}l . k.‘]' c;llla




'Lf F_ﬁth C)_ Luhu.;&t. n\\f?c..x}iL] \‘-’\G;..»:_J( M-ﬁ-i - O
'ﬁ:gwjp D_J &WQL : u“:)

.“kfdur .
M'\j e Hﬂﬂ' J} .ﬂ, Te ?I-‘?\‘IJ- 3 M_LL—-.-cA_S\ ,L:- I‘.’"— f}“{‘ I::-". .

W gt Eo .; e, {l',-c-_-_-l? T ;-}\-E. lf_,.ll .,:.._1_;_\‘? ) :-k ,é‘ﬂh{'.-?

24 i “_ﬂ' L .'ﬂ-:_-q._aq_ I\ l"S, -'_'Lcl\.(. tl'[?_-ﬂ':_ w-:-x-__.-t...-«.-;twv’ ftn{"'
o i gl
g gem sl vy S ey
1

— \ = N 3
5\ _ﬁ.j I-.b-..n—'-'c r c.r.E,- ._.lL :_r_-.uni— u__\_ne\ (_d-bwuﬂ_cll}- Qf‘b:\" 5 4

.\’k' | S« W Ill'?'\---:-'h -4 ll‘ r-‘rr:\"— . ‘3'5"- | Ao—a— ._.;_H"ﬁ c,-.-v{\ra.;_ ,L\I-—-.
S R Y .1 V. o W SR SR

1 .ﬂ-:-a--h-.?f“ 18 r;ﬂlémﬁi'{- ‘}kll'-*\..:uu'] S :&JJ“-H % 'Er.lﬁ;l
Y1 e ,?, o .A:,._,.} , ,l:umrglu Le IL_},._E;LJ."';L e - \bu__hc‘} Lo

gk S 3 RRA ke o et o
‘?_ HIJTI llr'vu’h’“l c g ’JL o rcal*‘“‘{ I"'C’."b - 7"‘:‘-1 kg

cal & W :{.CLLL-—-— '-m.5.:u£’« Il"ru) ll'.—.;.k -._~--}

o ,
E:-:’HJ- ,;]*E_t M'{\ ) P u\ﬁi‘i 'f{ll p.;fb.-:}m 5!_1:_* HI"L_

kY °

"'.r.ml'l; 1 0O\




Ty LY.

L T T SR

Ko 1
loxd |\
} S f\s{:rc‘.‘.",r}\:'l e

-

[
-)r-k..-q_r’;.r'h‘r Yarm & stk s

S T, i <0 5

Ty~  DLFP AARC C rci-l._\-\_|>
s B P o J'Lc,\TE':" ; g
0. & Ionrt ALTTV,

o T Sy 2 R

-5 o

1 ...,._fl\ = rl;fﬂzcx -E—l I A .I cijj

= “.-’ll e i
o 3 f,." = 'L_"D]- o }}1 3\

T,

1

1 s

)|
Wl s

T \a¥ L\




CPeio¥Nl

. F"l_sz 5 L‘ 5)3 :’_;_ﬁw_:,_{&\ \ t.hllk-lﬂ.i_&l‘—u- “ ! *-."‘,-.1:.-._-} Il" e T tg‘lg: E"'. Cpane?
Wk dae By 2o
W, O Lo
18 e\ =
K dose \
b= RN

I|I"{: A K L% = ':'!.E;.CEIL e 5.
= \f’i Y ot dde P
(T -
O\
S .atl

2x 0% A DR ASTE, 1T WO coomnd

\ \

e Q.
T )
x c

\ =

. i

o st d Ak e Jaga Rk
-

1.'17? 3 \ o
v ) | B
*-J]l) e
*d'a_i] V&

Vi ) V€,

A e
%4 G‘“T/.u_»-—i. ﬁ;—k\f/-l(} SR LY, o O

oL A oy
\o'! *o°

P"i _ "r"--LC"J % - L [":mun— I:Jll'---r_
c}ﬂ-ﬂk 2. l LW NS
Sanlf &

A .

HJ'”III'J 39




T E_ELH-': ‘\“:\ o ru--r:\ %

0y
E?H..H_i._.'\ -\.’t\ll&’h Lo ':I-M
) <«

" |. 4
v .a..:"'-J:-_E'_-'_ ""r}—_F_E}_ Ei'n&_} L“\_-‘“.s,_x'{j ea=S. Lo 51.-’ ;ﬂ'u——f\‘)

.j -

L1 SN -




C.—:C'-L 1}'3[n.
=¥ 'q-/\_J\ ,E’E. X, Swuuwrn Il'ril--\_,ql 2 .

X AT

L




e B T - T

1;_",, @ == * :‘.'J"-.I SR e T R [ ,_e.._-"}‘,-t_.t;\,_ =y
. 1l--. Vig I:iL 1;:,- x.fl«_n*} A== O\ wr{\ Jctk l'—,L arr.c“-f.“*—‘-t’i- '1""\":. bor ¥ -
f-"f‘!\ I ’;-_ T8 — Z2v0 i T ot m [res g,.-}-ﬂ:l._-l'—-'w. ko - 1-‘-E-~»—'-—*_'3
t:]j'j -lD_.__ e~ oA Ei_,,_i B, . r{j.'l'_ E‘-—'E ~ .ma-:,._ql-'i eV — r:j ‘.I D1 ﬁﬂ' Y
‘li;v: T d"b(’ !b_#_,:_,_._ﬂ} l"-u_i.r_q,—_. AR L et s \ 11,\ i _{E'-’E : ,.r'l'

/
r’\r_‘:ﬂ VO (7 ** \r_-)) k t.s\.lg,kl_ﬁ\r‘-—’iﬁ Y ) }Irl.‘% "?r;-,mlfp}
b | ‘f" {‘] :
g TP o X
O-% a4 SRS
P4 N o
g B e o L e I ) el
&5 h—?-ﬁ\ 21\ -110.

| RO

g 2

® ~HLA 5 Ar"«\lf'\a — AR

{-’-";H 26 s ( IS ¥ 48 "“_er‘).

[}

o' 30

o ¥ %¥ WO
)] wnxlo
L SowtA

-~

i s g X
L e [‘j'-*w‘ J’W'T\"*
o N 0 e e ,m;i.ﬁ-rq | L P TS 94_,.__'_{

’fg M_-".li' q) gn_ﬂ_ 'L-h'_ .-J'x 7& \l". e ‘11\ - IR gt
' ’_"n_ r?‘l Vet by }n-a-! Tﬁ\ cﬁ“—"—"t"* ’j\




LY o¥hL.

- & S A VES

(g ';_'\L"'E:.qj {{;._Jf";}___i_\ - l—al w-'jl" \“.l- - TL:}-\IA‘U-.L&;..__

_c:-d}mrtt'.& Vo -\ ¥ ‘{Laa«[&m c'ﬁ{h:' b‘f\ g <<,

_-—_-
|

I|| m-"cI\ = f\.}ﬂ- \< 2 ‘ ‘I'.l .J.n_.ﬂl;l‘-

t}-\r'tJ-—— "'-1";

=t | —
.-:.':-_‘.I/,._J\ \5?513:}.__,_1 solw (L..A)I\‘,._Q) ’Lm/.a—g\ "llj-‘;.ﬁullw-—t_ ‘,a‘\
UI‘*J\_P k. o gl | \ehs\rkﬁ-
2850 030 alk s (s34
T‘\ }’J?f‘ 1IIp-_-;l Ll e) S
\o' }o° ol
S e T T [y 1y’ WGA 1.
ﬂfx—l&- % ﬁﬂ’j\_ JW!’K—P?‘:—EA) Ilg:‘ | ¥ \]1‘—';—/9\. r_l_tﬂ_tu; ‘:.:J-_E\-h—
& er."k-:l = ©° ' "
—_— T < A— Voe ' < _:--r*x--—ﬂn-
‘ e 5 - (wﬁwa deanst )| Gev ,Jg Sa gk
\"551'-; ...a_th'ymg_hn& i | +r::r"c1, g ey e s ) 8®
ad W er u,_:;rt:},\,-ﬂ rLﬂw"—"Il'm ,C—H{h-‘LL | __.Z"Id' e L) Pleow :} f,AU'H—/BD
P S O R v e e
- T\IQ___EL\. "';_,r'xhj:.-,f"m o Sept F*‘ifl o N - . - II

. - S BT | &

02 =l
1’“?/; 0 W) c._L'hc.n-i_L {‘sz:a-"i. .

T VAT N

~No .

- "t'g fa WL 'I?.-"q.-- rfi\ fk———

B o~ m;'!m.Lu ll'l\. — EL l‘:'qdj'tt_ ; M o i o SR
:_!h\l,} e 1?..'?. -n-..q—fgh Oy r..,_{!'"-ci. 13\. — ,.."I",'Lll I"‘::—"" L’_?'
S e S

L

'!‘:.aifa.ftnr’a

"*%‘*-"TLH}J/Q "f-,r‘«fr Ii:r-:u_r';\

Eq'\\_ ﬁ-qc“k k 'fl' T v el
2.0 r {'S {
{E:a]n E o =< ¢4 Hium.hl-\
Dr TP S e By .

— wo pumafﬁ—&

. .-P?T:—CQ '1[ 'r"-il>lll'L o - B R
W& '\‘}.




| 9w A
' wak

f_aDI x‘;:\:ﬂ-
ﬂ"{%ﬂ-—b, atNS )E—L : L (S }ﬁ-/&‘% R e O Lzltjiﬁfu ,,l.:- <k |
e g)'.-ﬂl'h-:w-. 1,%| :15- .,-_,&:_.1

",

SrAo ﬂ\fﬁbﬂt‘m'
TR EURY S [ & o K I NG e s AR

EH oH oW

E"H‘“a‘\')afw /ﬂhu—g‘-&g_ 5--—17\’{ "'sr:a—'b\\bl :jr-!'h-(g\




gy B Sl I-T .5 T

’ Cr_ﬁ‘_:-w-..m_:-.& 1.-:*-4:1,!.'5.

';CE--':_"& "'}-,’_l ca drr '25__.-._\ f" ™ 1\1—\51. h_j'\ 1".-".h i H-\:E_:-_}-\ o .-"\bi_".x .,L,_H
=

Covnd b V5=1% $_Lpa,{mdm. o (D b TS,
|

———

ll- r\-r—c\_ ‘}-fd.ﬁ\. ‘ll:-“

"';:rr:"‘L:'/.aL I:Jf.}‘j.__.__n vole (L.... u—-ﬂ.}

Ve o & [ Ay &S =t
180 0-30 okt {g'gys, \/J\ 6.4 ot fspx&.
™ p-;x?:EL 11;:;-] Lo 2 B e 11;

\©o' 3o°
%”C]}_l L_Qﬁ_r J/CH{;\’& [Bnl‘x v %ﬂrmn Et;ijk,
Tl\[/F—J—& (‘r-ttrl‘._ Jhi?#"—ﬂJ*‘-} |1|E'I | ¥ . cL e Al ,.—_._Q'l-\_
o DAL A o J:g‘r- .“'
. — ':-_rri-f‘i 1'L--l.'?1.(. - J 'MM-"( " ‘}-r'-._m -

S Sy~ '-;mf.u‘: e [ e B a g .

‘l";,ﬁi‘:- -he:au«_:’p'“ IS fx o ﬂ;-::-f/ﬂ s men o L 0 g,

Gk u._ﬁ.—" u""cﬁ”f“'ﬂ" r]lq_ﬂ..n H.,f': HL\B '}T’W : 'I Hr-rnm}xj f-""“ n_’i’i,‘)

o TR oLt v e Pre

4+ A0, N ol A Ao Lo, 50 2 a L 1o
. "':-’-'s--"--F'l.'g.i?I g W I'I’J'..: :J‘*a- ,,(H-; - = f-::-_-

B -~ m:!h&-:k_-'."rxd"i 51’5 Wade | T1‘-.« T 4o A wan

,::‘kl,'} jon .i-:?iﬂu-—?}‘* o, I:A.r_lki_nu l'?- - .-"“EI | ‘.:If vy

-AL km“-*-"t';xﬂn-"‘--
n

1ba}Paffa—--’£ . ! A L N

+ e _..tx,&r.:.li?.——k.

Fkxly._i:-.:'\ h‘l}‘?’} N “.w-th"-a‘“"‘- .
?a S

::lf’ﬁn; £ ov :i-,-d.'fl.‘r hi“_-.ﬂ-,_jlx_\
Dr\jl A 2.0%%,

- WO '.r-‘"f‘x.’u‘:l

ﬂ‘fuf_ﬁpﬂ v .|:;|]'-,'\. M.rz -
e O




23105351,

r- ._-_f_r A

. |l ﬁlﬁ A'PrS P \QE 1}.&%-} d_'_"':i G\)amcq'\ l\cht.\r_
Apewan ‘Erknmﬁ/*ﬂ_

" ‘r‘ll'l" 50 | JenradJb T {,_»rml;\m e T \.'\ Db TAY

i.*""-‘L‘:R | & PT‘P-D' (- {‘ﬁ"t})
PERE by
Ty mﬂ—k
D-% LD a ve
2 ﬂwxi__'_

o A0 S_G_QLT\

o B Vo -\¥ & (Lg-;w:ﬁrgisj
e I T Ny S RS U R R
'F\.A..-\._",L
G- *3=~|
By U0 Yy s N
Gy N
T T 7

- T\ x T W0
{ Y"x \0
L‘*ﬁ C-“f'au.-ﬁ-'p\
T T T

T b

X - S 1}*5" : E‘f\;r E-;l*?_:'\

I.J"d——-ﬂu-——ti\“—'\ f ﬁ"l_r{
o - oﬂ-.\_{g_ﬁ_ﬁlg :

i

. ( beu.r; b i 1 \ e A _.-:w.’
1’1( flll.l\-o I || ?J,_l.'-. '31!.'\ \"‘-’“"’\ ‘.L vl"? "‘ el L‘{-n| 1N c_"l.‘“-"";-:f."

ML/ v J';"_"“*"""vl:-g“ -’,_ ' fAl_.lI:!l'-. — '; A1 4
(W T2 L.'a!‘u WALy “: WALAAN € L e:qk '~-4-L e 2 ; &




28\0832 .

Hﬁ‘f‘“q— s h..-'\-l.-l‘-\—(i. D r_hﬁ'l '[t & &7-"'\_\ - U"!l- L -u-—-q_)\']\— .Q,fq.:'*--.

5y e u-m"&-\-»_ e - Y A KR ]

(:g;,u-a;tq»'& 5.0 cf‘a(zuﬁ-x O él“-‘ C#‘;,&.E‘.j
.;;5 u_-_,MnL_ﬂ\ R o VD e \wh!a.n-f:.' :
.};‘r } "| e },g {"La. &#_n_x&'*-f’ i\-w/'\béff :

S el et e e e e
4 Rl‘a.rr’h (11}‘ f?;.._ﬂ_ '.’e,ll'taj?kfk_ﬂ,_;_ N ) ﬂm_o;{k -{H”f)

LA:}nr\la_'—'t:l,l’:’ e L \oYL (L}krﬁ_\bﬁnm\) Vo = i

#& -2 Ty v JQ\,_»-E\ :
A R AR

saall hdpen "wa- fatpss 2o
3 1wy 1Byt l |6 Ié,y ;

= Ltﬂl‘—ﬂ F'Eﬁ:- JM v.
Note '\&G L\ tjf tr:uglmB U% op-R -arq: yﬂfﬁm




Yo {;.’,.f'f. ™ 0 j/gl_ iy
‘}f = .rr—rr.L‘H"l?Tﬂ'l‘:
Vo p A TER D
'E.*«S!bfr-k. I\-:::‘”}"{, -F‘-{'ﬂ?"n}_




Jllogra

- f -
. i}—fb M t.t:.' — % Hr*\“'ﬂ L{ku——-_} nﬁ Cah ‘-ﬂ-m g‘ O ﬂ \ 3~ \ g5
: -‘ﬂﬂm 7% \okK L

Pcnr_n.? g‘-u.J--E’_ =7 Ve Trx,

tn:bl A\ D?\“ﬁ v BA L 200 206, esTueed by
Riﬁ'hwv-m.-u\t) .

i A e ), ( x_c_wp,ﬁi A E,,,L._n@).

) ;-"';\ DA 'EI' f"--’--t:""'&& "‘"l“' < et *'{\'I "an.-t_ ( ¢ rlﬁjg‘-_“%h—m_.-—-‘} .
- - |

LS

| S U =% i e "/ A e

- fﬁ"r S 3*“'."\‘

-

A
e T
W wmlg add . d l.‘-.-ﬂ.*,'/{\ A~ gl ¢} ‘,ﬂ:e__

1R St ik
. Efr\ Q-brﬂh..-i:ﬂ{‘h /Etrtj

=) /a )FJ\_ _

f’lllrﬁ—lESHlm—m;.lljfem “‘”’.‘U

Ak (LAY

s ﬁ_ AL well.

- S

\ "
hll'-—';' T o | L{_.E’[ l- '|III L~ I?_'!_-\_,.\_-\-:l.l'_li}']ll £ ,..II:;. ﬁ...-"":-... E{_I:,\ )\" e B

ﬂ)})\ LA "*—’“—'\-‘-k"“"f ) ._,,_-,:.U}IU\#' \;__4-_ £ At ':_L r“ \I
[7 | (‘{N o 'P ’lu"\-l‘bb" e T SR T"‘I'.Ll, l‘-l.jc \L l:""_‘llll; :

‘\1 C\? "CA."']/&\ P EF I\. . {"" ﬂ,L.,Ju-Jr = _3;?;‘__-’“ hrg
tl,‘f“ —E ],_’J'rk'._.&




i
=
Mo L.

. o r 'p_ha.’*—lt'-f“ ="
1F‘|. £ - -
" L — _-_,\3

loxW W= S

\:}\_ cj__ll; {c{t’.‘“‘u}r/m L

Som A (ean ) 2.4

2.y . AP {LH.N))
163 o T &:‘\_"_ { :
2-%" 10 3\ At

\ Su S

2 Ve 1




o [ - = ] - r_|_ T
I\ R, ..:L -:j-:'"“- bt--.".-'\_r-?.u---u-. £ I'F—'-u"'l"h -"-l,{_.l.. Gem X4

e ot we. 32

: f'l—-l‘_rw_'l'ln.'h._:".l"-_-'l E_tg;'
A {;ert)\'] n:/._.rl»‘i'(: r-L.,-B-E-«.Q%\.
P O A P A 101y
D ‘,:\-E i
A N PR
'I" LS
l'.{ IL' STy I"._. v """‘Eﬂ—n-kcn.-’l; _'h---r )
[« JEL S "r"L ,5.

')51';._ [P 'l/,_,-L WA 1o - : 'l./'m_CL_ ey "bl:_‘:ll ; T e

; 1/,_Lc-_ i U (5 0

II|/_/L a. . "ﬁtﬂ{’qq "‘3"1:‘.‘_

"'{Ju—-";x g ._'bf:il [ '\"J'u-c__ . 1 Mi;{’{a 1._'5‘\;"

Wy o o
?r¢£¢r~=lﬂ AN

iy

|

) lg-rr LEACEEE E e

f Tax ~C WM b

S I SR VR W € 10xY
Vi %M"‘;#’L

e -L:i-'liﬂ.k 1 II"-{MV?;-_J' 1) -'Ejl" . (: I:hdl"“-. b | ! II‘AIE )
| 10 XH
.:-TJ\.-- "5--."1".

L

Ly ‘-,w, L.?—‘T

o)) aeP e

e

; Tj'fll'n Y Hn_t_}h-l—ﬂ-—. .{,Eg.e_.ﬂ_‘iq\_;ut.ul iu&ﬂh;?\ nj ,_,j{
v s 3y Sam B Gn Sawec Oa€  pARAL o T
- Py WALAA & "’5}-._._‘& \ sne n:"’\ H',-e,a.'b"'? ) 2ot x ...._Q_

Mﬂ-—ﬂlﬂ.}j a2 ﬂ'.b @Eﬁa& =




- B i B T T

] |\
\ ert TP "L_I;}h-‘.a_ I_:I 2 e WY ﬁ'JL; fﬂ_é\ Epl_‘:L,n.h_.fi\_ VL A "-!'E"S—'*-L.ﬁ'q

,:5;{ .-'"' l:I-
e B
LRl
Oy AR Is e
b o B ‘-,.,,_,_,--'L L S.{kTP ”
2 VS ALY,
2 e S

e e i ks NEAE)
ks Al w & "::Hn'é"ﬂ)

i

T 1)“{ 5

ST 1} AV /o
-

B e I £ VN

=S S

Vi e - DK- "tJ./E"\..‘_Jr,_a.q\} iy - III/«—'E\ :;“"\: t.bllll ._-l }.’ﬂ-\_"ﬂ.

-I' —f— |
“5‘9 "_:u-f‘l """\-l.l"\"--j L.--fil'l Py s I .::kur-‘-'.'f}- g O S NP T LL E Il'l o .:';,_ 4 :\_ e
o .

f . wA 120 i ookl smnplos ( Nocch od

SaEvEens saen s le i S

?ﬁbf \\a\ueu R lpa"l.f-:—_- B

) t.JL_u.-'--} L) l:~ e 1\{__,,.‘_____ A ._Gu_q___}-u -#-._.ﬂ\ -
O, B -:g-ﬂ--:dtu( l..-u-.}

L N r“=l‘l —-r_'-'k\':\.l"\__F




o3 .

‘Zﬁ?f}h—f_l:‘r'- i ‘I'-fJH. !\u_-} vLa t)‘“:awx — muﬂ-\rLH g?‘lv-h‘ﬂ’l

NA 2920 -1y,
Max 10 AATCY (Sey )

Yy Y 0
S \oxrYi

G5 Y hDay g
2_.*-,‘. Fur { P o Jﬂ.g_(_-{"?qj

A, Sy ey
2. AW

,...-JI\_ L .-"L'L‘:—-il- =
't/ A h:‘:-lﬂ uv-ﬁ-b"'*-‘ "*I".fgﬂ--# ?/j w—q-ﬁ-}'l (_”q' )
25 -— ﬂ--'u.-_k--"'x \D "Il'}m"—'

.-J-FUA "

S\ M«?LLQ wsaled.

1

- D T, T
el ox® (au_)

T\‘\K ‘IL%:n E‘;PDL“?H ( s :LL\:,\_; RT..&.F va\, r—::uu }'h.—-.
2 %M% .._,.'ll ,-u-u-fq-fﬂ-)‘:\w—

'1_/,_A / Somnple | ( Mo ‘\ A Mo addad W )

Lk &\
e j},\"t_L_,\ ‘\}\,M eodod .
A\ Va v A

S ‘L}f’\ ,}\ﬂrw—hm\_htq-}- fA.}A :rf& e e
-.; : {r_-}‘?g" P |- S ( Mh/-

= '? (C:Mk‘.x = 1—2-1."-_'1«_1\5-,,} J‘ir“::,‘l?clkj
‘-»—’lrur M_r:m:\] gl-.:r.llu\_ L"'-:JL-“_,-—- e




—F

R W L}TE.
}‘-_» M‘:ﬂ':"-:)\l: a {7—’_\“/“[]% e Sl

Veost YU .




s
a3 A
- OO Y |
‘Er{_lf- a
I LT R
g B

- n.wsuﬁ“\)m’!\ e
- N C
.H_p{ &L

._{\ “ :"
~ - -.} 8
[ = '_E) F

o o




ILityse.
LN
51'5’ Mq_}-'hﬂf_r "L.-_FA- riea Ljﬁ-:\-;a.ut % A ? L;\u_\_.q o

rlu—!‘lm DR - s . (‘L.-'; 3*5&?&?) .

W\%ﬂ%ﬂi) 5’/_51 ke ";j““j' WO .

\ / Yo \ & N2 Sey -5 \e Q—tv«-ﬂaj 5\}
/WL | i B
NS BT -5 D ll'a-H}xL/ ul—"_f:lu.k

SN : > Your el
Rk g g e (1t

e bl ) Yo Alee bae e oud

'\ J

‘f_.rl Lol I o Wy el
o




YUK HT .
%1',3"@_ ¢,5LMJ~'5H l‘&* Vi wm '

N 23 o196
| Ll T I e\ = THh2

€8 W, 0
12 1oxt\
N, e Vg S

D watX

\ DA,

f}-";ﬂf,u | kY 3E A0 el ﬂ-—Dn-"'-rL-tH ?_}\ ".gh'ﬁ 10L}.

e D O ew e Gl e -










!b/rlm.
5’\‘“&"{3“"4 AT Yot o) ocem b A
Ve dwr
%‘a:‘.:_ pk‘?;‘t/\" 'q M«‘:] -~ C\:u“.ru-‘k’? Hf‘ql. habk_ u»:ﬂ—*iﬁ&w{k“"ﬁ

(prats R W Qu s Ouhe
\, oo




e

—-—

e_] 1.::3-;-/,\ & w4
f C& Wl T
\ waxa
10wt ¢ PN
O-| denl-T\. P TN

\

\

L w.b

\ P. £, ag—cm.w n—-hl-lu-_l \1*\:)&5.&'_ (“'\\_ﬁ; #Ll_a-u.kki\ 1‘3’\1;%)
\Dw

5?’ o \;HJE‘

t-) Ve Li'—"‘r-u k:-}-ﬂ.*“}’\_. e n h'*.-.ic..\,.{ 5

(*ﬂ_z\l ;qu.}*:-\"bﬁli 'B'{—u}‘ \ .,l?s-—’lﬁ .hnr._.:e_r’kw' e .5? ﬂ.a..-;...&f:’-.& uﬂf_,_)
e\ W |

v%::gh_j:n-—ug_g‘n_ul\' b T\ \Dﬁ mem}\ *




RFE 7 (mﬂi&-'ﬂ) b:? rﬁ'u’n\mim‘
‘ RMM :‘1""“"“ rw"w“ﬂl, NG & 8

NS &
Ne 1 kG
RO A

[Traﬁ'} 5?.»4' | e f-'-‘r-un_._.h,.-.,ii. )

{ﬁ'!\h-:m{i r.-.s- e.

(g }u..ﬁc?l

(e Wt 4 ta/_/Q B j‘\,\,_i\
'!/J\ L i lv.u- r::-s% Ao eva. yeA -

YK 5 bG M
1O \wok®
A Wy
7 L Pere .




—a
|
S—_
—_ir
—

LT S R

x.:-,n'ﬂ;z. e ot s _
w-d =

-'——_—'—_'r.-_-._'_'_-"'
L1317 16 1318 11 10

pcei}rr—qb =

7T IH\“BlLG‘ P“\‘JRL‘\L\H oF .

S 5. oA ]ap-ffs-,&?g L ek B R 2 T &

e =l !'/‘f.:m B/ T4L wa 2¥IY & \Eﬁ/,Jk f\l\o. & .—u!‘n...‘.tk
T W lkm‘ "

'5 P f:t.:) o',
TE:-I‘I':I‘-;ME} :..:':LC_,R» 5 JNW »{‘\hu}/_ *T?U(z

LY kit

A SR ot o Eﬁ{i 4:& el
F.cC

)

., \

r._&'f?

2 S iSes S \'[1.:"-1:‘&-(} \c_,b\g F "'fﬂ-:.-l\ ‘I"l-:'_\u‘- (— \Q-I%‘j?.]

B Hch-ﬁ-ﬂ"&.
El‘-‘:"&—ff‘»ﬂ (= 63, s H)




16y g4\,

f?—f_-f_‘j:'\_‘l d:":"'—- ( I'flv—--a- Y 'Ilt.ﬁt-*---"'rﬂ. Pu A-n-a-;_ll}\- & e
. ;1)1n‘:—1.-..-»..-:(§-/1 4—--c5L~ }\\F{E‘MLMA—, ) &

P"IIIIU‘II"'\I-""\-'-

Qf 3o LY.
FCG&AEQ Va0
C &Py Ll o
W E G %8
§<S% 10 et 30
C&e lapl o
1;(1_._:1 ar T8 Ty B 10
L s S e g
7wt Lato- 1, 25

N,
‘n:-:

e T SR B S S, Ve A L TSR B B Tl o

ety fuﬂ' TS O G e adwaad)




1Ti12y¢4%

& Teah & ﬁvﬁ\\im... M"*‘:‘L“)\":ﬁ SanrJA (GGML-Q
Nco3 A\ -4

P e
203 0 Cé‘ﬂj J Ty #:J\ 8 RN i ) :

u.':-\a.--u-j
g0 M O ke Kara Ema.ﬁr?'lﬁw"!
1o 1ox™ b Lol - - hlabi
D EV ay e
o O % wil rLi-L"‘k"‘q
g b N o

2 A,

T eman

\ DMA e tallc

SRS
g2 B . il

& T\ 4-\ T T %

LN Loaxll

oLy AT Seen A
\9) -5 Y O

.Yy \orW

2. B Loy SaiaA
ZL/.J\ v _/Hmtk-u-.
e SR
. {"r/——i- l\ermu—‘ah '(LT"
p !

Q :fi .




iy A
Saw A | }(Jh BED S 2 labofli. i f‘.ri\;c.
. efl.fgk a".l‘-"“- vl-;l fhitwg‘:h ‘}?‘ 2 ol

P}E‘\c"

Xba del. cJ 5t |

Pl4bl
Yho, ded.

1':: 5;::1.
Yba dal. ,4; ISH12

I::-. \L-\_A.Lrh'tm.{>

e e S TS NI (s IO
: 2 \O et &LL-{?-:)

. 19 Wbut 3ATXE
L 4 -'-l‘!hd'..l-ﬁ.n-u--rl.&-l |r-‘5_"|||5ff L \ o Yyl
L5 Yo s

L{-y(/s }c,_»—?li b,t/'\ \ P““‘f
1_'-‘?'1.{\\1:'\ ‘;a.l/"tuf.‘b't)\;}_ "FL. (UK'\L wARr e '}\"ﬂa}{'—\?







TEREY].

Agarie 58 Soas v B conid oAy Ao P
(EaC s gk ksmo.kl%‘:.l-.'-g ] Fe o G
he Sens (et GAL

25 a -0 autfahe tet k & BT WA
205N semeles (e o) & 12,0 3ops.
e\ 3 ol SR el X

ol o

e AQ o~ l..._L s KA
_ve LA, E-;..«L-F sy at)

"".Lﬂ

"i)‘\e.u:: .,._ %:j? b 4y
T b B ﬁan\

\o "16"
-4 Yoo

fcua

LH:: (CHPY Y 7 —_ €D




s o) f'i“.o{?"t,

L

Vesr vavh oy

L3
=

o

E

F—Hﬁ—-iﬁ_“_

W 1<)
tbhiz

- - ***I-----.---










TR TQ)

I-a_}',L?_,U' > _E '::'-;r;r<k-=~..)v*_=_-x /‘Ijrr ,LU ":-1"“"‘- by, C.! Illlll.l"":‘};.
L - |

E‘ .)_:m!:_h_ﬂ._ 3 "l:"";*ﬂ'--'»_-;&‘;n. € le I'"DA.— ...--»_Q |
T\~ ':1 Djf'g aX uEu?BL Ii“-f"‘ ”»‘_'jhm‘m—"’!‘; ﬁl
J

|

If A D ﬂ_ﬁ AT 6o - lﬂx--a-).
5

. \ !
| L

| }._A_/Lh :er — na-a-ml.fl_t ||f .;i_u,l\-ii Kﬂ‘wﬁv’\
o LU ?"j\ FAST S ijr">-

- A 2 |

- .\37“-—::'1-"5. wa"{ uw'!\ ( : \\

A Ce0) m_,-_ci Sy

D, O/Q% .ek;ixu__ l\pa_\\ﬂg p.oM W) Huﬁﬁ

j{l} ’y 1,_,_.- ) o 1*_-'i"l. Lt 1.‘"1_} ill-‘.,__;.

Qv /. oy
o. | T\ &7 734

,A » D .Q._% ha_,f—-'*'-\-










L]
/ G
e TR Ll!’i— a—el, LA

L i "I'--I:'-\.L_ ':.-I;* ’
- jr ) N-Cr.u-rl.ar_f“ pD_':’Ifj‘ "x ‘}-x-lu—-*\;m r“l* @ (2
ﬁ-'k o e o -5 S )“’"-**-_}'A ¢ ‘iﬂ""""k’('
- = % {:-DI C L L

27 ?:_.—H VY .l ( % II"‘»e.-m__ b j
HH} ? iy -1

=St e ars

Elan R “Wekeile s

‘:;'f,'n?_bf"i;__ = I".—r'-xI-'[_

= =
i

0y ; y
'-i- r c-’gq__-:}rﬁ',' /Cl F '?. _zz}ll._\_ ﬂﬁ__j\-h-ﬁ-{.-

o %/_G\_ -Jl, 2, J—""—ﬂ_-\.'ﬂ-ﬁu—}'ﬂ? E!! i}'l_alr_,":'-"j .

LOT W( 2Dy 20 ?__.i_
Y W \&i r’;\&"ﬂ 3 1. 00 >
T
1,{:’)\ "‘"m}-j_:)f_)"xg,ll )é’;’ a&&ﬁﬁ -‘—}'0-"-. )(_,4 '—"'J & "‘I‘J-»*fr;*—r’f,r‘
e 5{9] >é«51r~[f1

'ﬁ'ik_fﬁ Loradid e ‘u-’"”L fwﬁi%‘ e ML

e ai et 2 Gt ﬁz_ij

- Lm-::\fl ]_,-\mf?ﬂkﬁ{\ .;5:;;-—{;3"-::'_1’“ fL (;M eg,?gadr—{




Elrgul . ;

E’H : }5)" *J‘-:m ’lw-r»-‘A i a__n.';-._ Cwoapl --‘%LWF
[= Ll Pt — ﬁl' Bl i A

. C ')NL s ";4'\ Q‘Ill."' Yen LM“.\L ) :

A ASP>-- iﬁ?.l—ﬂau‘:u‘_\.:'"

"95\-'\-‘:&&- |"\J:_;|__ \__J._:q‘_ {f.r-f__r:l %0 ub_a_,\'%)

)

Lo a "v- _

: _/l\ O n...*--ﬂ:«_e?l_':,._ { fjﬁ--
m:l o C ?)/ J‘”

'V S e jewu %
BO a ’:5,

{:._u._sg—_i-rd"m&':- & e _ﬁfl'u_._ﬁl .

ba_hf}‘ ,1

‘T/\a_h(gk C.Ik_ll_}ﬂ.n-}—% Ch e LJ"-_- et B Pyl (bB

Mw/a éﬁﬁ

|
\ < 70 L".-} . .*,.-,_/"II.'Q‘_ 0—/51..‘.._( -l




i |urw5r.

I"\Jb -1|:—'-k}¢‘

cCedP6 A
g'r--f Jik %'-ubl'~¢-||

e LR

¢ Yiosc &.. A

) *"ﬂ'i\ c:i_g'gd--n_e_‘}{ _Fk_(‘w.-.




















































N A o W

il














































I' L Ii'r_' LL.‘-'H o

)
'S r:'t.':"‘.-\'ip

"r'|-|_|:ﬂ:

VOl Q
'|. I|"h..",-'\- 1 G






















4o vl ol S a2

-\nlr \ ﬁ--Q ’}k

Il &?}L-’E v f‘é_hﬂr ; _t?a-_'a—c-r‘- 1 1 Vi Y .". ‘bl‘:-‘f_.




[ o) For~a

e 1 I,.--r:'h -‘;ﬂ' L




e peo S\ &

v

L LAY - Ran

1
- 4 I-\. L]
gl = 5 B W g
iy d

. / = ,.'I'. 1
[} 2L touh (T kel

o

s
v |
-

i




|
9 |'!f_‘*r ﬂ'% A

o f’a._.f_,ﬁ._ﬂj;m} wa K Fra_{*‘“ uﬁqa-g/waqhs [\ Ve fn&'rg.

=1 E!n::-f:-i""" }t(?_,\ € Boas,

& L_(« r-.L.i.‘-‘ A 2 s i, & e I e, e - AN

,:t.’1mh_ Aeall e SR e R Zlh N s nphs
Qs epe T’

(s T
9-30

e A S e Y E
d_‘,;--f;}'__.&-n :*I'IM =5 -.L';-qumb"lﬂ — =} 'i:’. . ‘gsty{ll"{r ﬁ-_}‘ E- 1,!?{.75\:__\,:1

10/x(8s

Packag's wir aeams.

9= w5 | L Ny O0A (._T.R)
1/r\-__£ VO fj !r: h““{;‘

'10/,._}»- C W H T

e dd aeh 3"4‘.'& T D/n—l ﬂf]q‘ Elqr_kﬂ"::):""’"'} 'r'U'u-'\.a"l-— @_&-*ﬁimht
e e :
|-'..-\_r' [t A I.ii.d J"}.E?__,-- F\-—JNU.EL '\-. l:.r'j '*:-J_EQ_ t\-‘KL;\_hL._,n:". {J (\;5\_5'(_“2\3
-.} o
e o
b) h_ ;-_:5 ,ﬁw NERA
= S b-—*— =5
? fi' ’}H’f}llfL V2eo\ oA (Tq )
7. {JJ\_ ag
=% ..

mf/«i-. i W —h O S "

w' oL

— 1_;_‘2:-& * T L,
2 —= 68




a "-. Ci l:_.a"-L m{_c:)yﬁ——f) \W]

_[ s Y -ir‘ii"

1 - =
\ b, O =

A Ak

N & ) - [] ’!\
| . 5 .

L] 'j-.'____p,l r__ o L;
p()—’h’—x 'TT I'E'dhj‘—"hs /-
Ff?*-"'- -l*r_!-'-'-*"ﬂh Aar—E \ E']J'r“t'_m._m ok ‘l"L

Y,
i :‘- \
3 = R Lt Ao J“'-‘f X w"“‘l:l_q_a\_,’-\. L -r') =t




AES
£ iza{m)lﬁ chﬁ'«;a ' ML (B i /% /&? L
SWLI- W L_ﬂgL. \? ;‘_,_}‘kr"'-\,.:__q. e =
J’L LWMLQF%F;LHQ R0°C 0 A

'||-|rE-..r‘\ "-"’ﬁ L".")D(L

i -
[ Nkl A.08 —= & .8l 45 \r

T sdSy O.06 — O.A4 2 A DN im’)-

%—{},JQ o—gw‘\ :}.-'u :Z-.L W T T ‘Jf\ \\Nka"’k(_/ 3































|.:>f,a|'*gt;'_

i \
T}ll D-L.Ju‘u-c} £l !"'. colwan O ) ,.-!’.I’f?\a-’h— F: t?;l‘;“ | 37y Let' 575 ] Ml be '

el

.,_}“{-};E f-,nh‘-);' f;-:l"t_‘Li( ( ﬁllr-.nh.j\b .-J-—{ PR A f-:f’ n.a_,-..i’_,f

I o t_ll;.m'w P LJU!AIP
C :'*QJ' J‘tj

0. Lpk o0 <PEIAA .

79

Ol ok e

e

Sxago Xk Il Cremnfrve oldes )

10 ‘bu’.%’tﬂ

¥ME X TTO e e == L\ mxj\ k

T:J:!'l\"":'““)f- N LeD ,}‘I.dsl’ ajm'r%-.h 21;? :

rEL Iur 10 . :
G grl(l-_i,r ’1;3'1'-4_9;1:”! 5% rn&u@ﬂif %{‘}\I\-\ ’lﬂ}\?{ Lol 5T /'f'th,. -(.Q.E,QJ/L_
Mok
Fou
“‘JU A t’ cti‘};
[519’/./L o [N G9BTE

o'y
i B e o




DNA SEQUENCE
VERSION 1.@1

JENCE NAME:
SEQUENCE LENGTH:
DATE:

TIME:
COMMENT =







I would like one xerox copy of:-

Journal

Vol. pages

_(if suitable for reduction).

I confirm that the material is required solely for research or

atudy.'

mature

private

Date

Room no.
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Probe Filters: i use FimlarclaramadaeeN

W T itrocellulose with which

Nick translation mix. 2.2 ] have no difficulty in

"wetting”™ blots.
Extract 1x with if:‘.%:_.:‘[j_l".':ﬁ.;
Then 1x spin dialysis after adding 1/40 vol of stop mix

e [

g A 1"---'JJ 3
ok O IMEDTA iu b

| Direa [, CrTTiee WS
o

U]

oA

Hybridization
Prepare two tubes (+ probe) as follows: df;

=+0.46 vols. of gDw
oo »0.0086 vols. of 10 mg/#&f Sp DNA (+ probe)
i x

M.
heat 100°C. for 10

then rapid chill on fice.

4
Add 0.58 vols. of Scp/Sarc/DS ﬁ:xl. ' Scp/Sarc/DS

20 x Scp = 2 M hﬂ“' AL 116 €% i= 30 ml 20 x Scp
(<2 la0- 0.6 M Na,HPOD, 1“1; 'ygﬂ_gr 4 ml 25% N-lauroyl sarcosine
0.0 F EOTA © T g ol 20 m) S0% Dextra sulphate
pH + 6.2 with Hcl, : Réﬂqj: Mix and filter through m1111porﬂ.|.
sterilize by autoclaving] . cenc| ; ] "

aP'{_““*) . j 54

Mix:

Add. (-) probe solution to filter(s) in bag.

Wet filter thoroughly, then squeeze out excess liquid.

Then add (+) probe solution and seal the bag avoiding air bubbles.
Incubate at 65°C. gently rocking.

Hashing:
Prepare 1- g L of 2x Scp. 1% SDS
Heat to 50°C.

Remove filter from bag into some of this solution in a glass casserole dish.
Rinse briefly w1tﬁ 2 changes. then rinse more thoroughly 2-3x for > ]0'.

On adding each batch of fresh solution, its temperature should be 50“C, but
let it cool in dish while shaking. Note, this is not a stringent wash.
Finally rinse 1-2 x with 3 mm Tris Hcl 8.0 at r.t. (210'). I usually rinse
the filter briefly 2-3 x then leave shaking in more liquid for = 10'.

Dry the filter thoroughly before.covering in saran wrap
i Snla

using a cronex lightning plus screen M -70°C

e e L v L)
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Amersham Intermnational plc

White Lion Road m

Buckinghamshire England HPT SLL

Radiochemical batch analysis

Caution: The product is prepared for laboratory use only and not warranted for use in humans or for clinical diagnosis

DEOXYADENOSIRE 5'-{&*32?2'1'RIPHCISPHHTE, TRIETHYLAMMONMIUM SALT
in stabilized aguecus solution

Code PB.103E4

Batch B835

BATCH TECHNICAL DATA

Specific activity 29.6 TEg/mmol 800 Ci/mmol
at 1200 GMT on 9th September 1988

Molecular weilght 491 (free acid)
Radicactive concentration 370 MBg/ml, 10 mCi/ml

Radionuclidic purity {2t33P
Ho radionuclidic impurity is
detected by Y-spectrometry
Radiochemical purity

by constant flow high performance liguid chromatography
(HaPuL.C.) on a strong anion exchanger chemically
bonded to 10pm silica gel, using a gradient from 0.15M
(pH 3.5) to 1.0M (pH 4.15) potassium dihydrogen
crthophosphate

Biological assay data See Page 3

Analysed 30th August 1988

Chromatographic methods

The chemical concentration of the sample is adjusted to approximately 1 mg/ml by
the addition of unlabelled material. 5=10ul samples are injected onto the column
using a stop-flow technigue. The column eluate is passed through a bremsstrahlung
radiometric detector and an ultraviolet monitor in series. The radicactivity
count rate, and optical absorbance at 265 nm, are displayed on a chart recorder.

The radiochemical purity of this material may also be determined by paper
chromatography on Whatman Ho. 1 paper in

isobutyric acid:water:ammonia(d.0.880) :EDTA {100:56:4.2:0.06)

and by thin-layer chromatography on precoated PEI cellulose plates in
{a) 0.2M ammonium bicarbonate
(b) 1.0M potassium dihydrogen phosphate at pH 3.4

PE. 10384

Amarylem heptrals M Limiind Armernbam B givem S O Armmruhaen B e Geb & Co. KO Ameruiam Ceasds Led A mprahem Corporation
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STAEILITY, AND STORAGE RECOMMENDATIONS

32

To minimize decomposition, stocks of deoxyadenosine 5'-[a-"“P]triphosphate,

triethylammonium salt solution at the above concentration should be stored at
—20“:. Under these conditions decomposition does not usually exceed 2% per week,

PACKAGIHNG

Deoxyadenosine 5‘—[3—32F]triphnsphate, triethylammonium salt is supplied in
solution™ at 370 MBg/ml, 10 mCi/ml on the reference date in polypropylene ¥V vials
vials supported in "Ducseal™ wvials ("Duoseal V=-wial"™).

For most applications the solution may be used directly. If it is necessary to
remove the water, this is best achieved in wvacuo.

*made 5 mmolar with 2-mercaptoethancl as a stabilizer.

FREPARATION

Deoxyadenosine 5'-triphosphate labelled
with phosphorus-32 at high specific
activity in the alpha phﬁsphage group

is prepared from incrganic [3 F]l phosphate
via deoxyadenosine 5'-monophosphate which
after purification, is then enzymatically
converted to the triphosphate. d4ATP is
purified using high performance liguid
chromatography (HPLC) employing a system
which ensures separation eof both radicactiwe
and ultraviolet absorbing impurities

PE. 10384




Amersham International plc

BIOLOGICAL TESTING

Each batch of the deoxyribonucleoside 5'—!&-32P]triphnsphatcs £ rom
Amersham International is tested in a "nick translation' procedure based on
published methods Visr

The percentage of the [u—3zp]dﬂTP incorporated and the specific activity
of the labelled DHA product depend Erimarily cn the relative concentrations
of the DNA and labelled mucleotide .

Typical results obtained after a 5 hour incubation using 750 picomoles of
an [u-32P]dNTP per ug of [DNA, together with an excess of the three
appropriate unlabelled dNTPs, are summarised in the table below:

e

% 4dNTP Incorporated Specific Activity*

in A DNA of DHA
(dpm/ug)

PB.164/10164/10384
PE. 165/10165 /710385
PB. 166/ 10166 /10386
PB. 167 /10167 /10387

PB.204/10204/10474
PB.205/10205/10475
FBE.206/10206
PB.207/10207

32

* ag [“"F)A&-NTP ref. date)

Results ocbtained by the customer will wary with the conditions used and
the DNA being labelled.

REFERENCES

1 RIGBY, P.W.J., DIECKMANN, M., RHODEE, D., and BERG, P. Labelling
deoxyribonucleic acid to high specific activity _in vitro by 'nick
tranclation' with DNA polymerase I.

Journal of Melecular Biology, Vol. 113, pp. 237-251, 1377.

_2. HHCH.EYf J-K-. HR&CKHAW.I K-H-t; GREEH: HiRil ﬂ.ﬂd GREE:'\.r Hl‘.r Preparﬂti':"n
and characterization of highly radicactive in vitro labelled adenovirus

DMA and DMA restriction fragments. Biochemistry, Vol. 16, pp. 4478-4483,
1977.

3. MANIATIS,; T., JEFFREY, A., and KLEID, D.G. Hucleotide seguence of
the rightward operator of phage i. Proceedings of the Mational Academy
of Sciences, U.S.h., Vol. 72 pp. 1184=-1188, 1975.

4. "Labelling of DNA with 32p by nick translation," Technical
Bulletin TB.B0O/3, Amersham International. Avalilable from Amersham.
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161-C38B{2 ( Bb, 604)

0
next clone for current contig/contig control=8

C35B12

Cil6HiZ X

C3RCZ
COEH4 X
CeaGle X
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