Mutants of F particle.

. (g {
I. TRAITS OF F-MUTANTS. © Hanig : p2¢(Fu) S (E
.. o, . pit () PSR,
a) Transmission.of high-transfer-deteeminant.to various strains. P15 (Fu fo Fo)
s ¢
1. High marker 3084F s P (FB;T'WF \p
mutant &f F: High marker ¢ -———3» Low marker wht': P, 8fﬁ5 PH(F By
Fe P13 (R
‘ P11 (F¢, F)
F15 4 27 B, Pé 205
PO (15
§19 Pas¢e ),
F1 P77 op830h)
o ~ rﬁ—cf”“) b &
. 2.,Transmission of High-Transfer-mmbesnt (HTK).to F-. &, F'T, Hfr, ;2:24 F* ?
‘ I’J
S 7 from one cell to another Plol()l’:?;&;ﬁ
"They are transfered s b% short contact, and gives the same hi
See
transfering characters"to Fa uellPr"

In other words, theyzshews genetic

confinuity of the- traits.during transfers.

3. Transfer of HTRE by crosse(x F-, and xF+ , and xHfr.'

G P.7% “:) . ") Vfﬁ(,,:,e, £ '"g/‘ P‘/‘/ F{f ,,';L
v ﬁfzr ti‘—f— Fecial~

L, m’}' of ‘HTF to F* and Hfry, omd F¥

s, 28 7

Alams, ww‘fv‘w ‘7‘“ by W% ,Nﬁ.d' wﬂ

5. Transfer of HTF toAFemale-§ and Female-12.
: \.(f?.l)f‘”’:‘* ‘ W Joatinees -bbﬂohnw"l«nz‘i@

Ee - (i et £ the  Athe core of Fy wid Ao
’q-b)V“‘x“z M ﬁ?fmit fh
('q L?To
¢ Semilivt t:, 4 tw L F‘Hm A
N FI vt cho) Cp22) LP3) POk rre ,"&zF
o wﬂh—ﬁ We Fy Cvi e A s
o B YE
v § }_i-' (> ) 3
T1. .w(,gw.v /vu'x,un- &:.fz;:.i‘:r L.Jt»w R"'*.S A,,d_ F‘ Gu"l’z) > H{:,,.: - A -?f:;’zggP7?,9q

X . - PHD
Ip Pl g l‘—;l‘sd - b i’(‘)wﬁ e ’/;fﬁ ,(;;«,I»-t-‘dn% //Ghﬁ )P »

. ewb&?”““‘i"f’ A et eSS,
?. Votis o FY ed B *’2. L.; .‘” g B 3553639

/;JL.*-,V M{r@m Y. fw-* r
n“mww o S nfediof 47 Frei e,

P 5% (fectiostbe)
PS{_? ?—9 L+ VV‘W( ,4,% {4'\} :.tr‘i' :&}Z)

H




) Dwtde F, ;ﬂ:;cf;*?)m;“( ol
¢ —x Ay} '~
P33 (Farxh ’&P_};:) e ac f"“”‘:ﬁ-)
1) Sepregatin of BPILE T bl P sl

wz {50, P4¥, == PS3
13) L warkss ]L,v F/s obtained. ( Sduum Fo himadess druypud ),

p.38 Mo ')
od Fy éf_s-z))ﬁ”
), fesncmw of FRudh F, by OV tmadiclim (P 5

F:f ?%(? 3: 4 1'7‘) F"’ FJ
‘T Iwh-**“ "r T Kille w,‘{% f’ST) 2L RPN

1T
P17

16) Tk for tm«-»f«} of 2 ektdincd fum BT by U 0, radokin,

Bl F5: w5, 76,9 99 04 s :5;‘: (Fg ), f’S‘i(ﬁ) "f:i:?)
' 5

’1) w“‘;/% fw F M . 6%¢)

18) Recombinetion Likueim %xu% ? Foad F

@ Pé1, O —xks Iy “"%}m
Vza 77 CF’ B’)

Ws ey Pée, 67

‘ (Y Ricombinitiom M% ; b

20), Tk cﬂkwﬁ,—p‘f. Wty (: wigdsFEe)

P67, : S0ms 04 Wb,
'7.%) R&.f,w.,b\wium M% ¥ s, qu. kd. ?'?D . f. 7/
X MW P.79

23) ﬂwfu«ycmxd'.off preay by e g BIECRIE)
T e ik testrienge a0 F0) Tofetie &6 P~ £B

Z‘I') LM M{-&ri“' u—-ﬁ] 'f f'& ML
WM

27) 3%‘8?'3 ki~ Pae

24) T gtiates 4 B ¥, T wlrig " A PP 98P0,

7—7) ﬁ;Wm ’ Paez2

29y AXoken ?" P27, 45

3‘0 rw{.c.*\.m-cg, b\) gw\ MM&JJQ‘ ' ?‘8 99, 1°¢ lo |, )07 jo3

39) TWMN%LMJ l,ow hr\.) . Lf‘?‘gz"j:‘;l i 03 Geyagaty 3 (0% ;o:)



B) St traadead et & Fa Cpig, b

;1ated,; n3)
32) E\:-.—:..L:m.(, lee-Fy by Ao~ wthed . CPpus; 116, N7, 118e,¢ )27

) P
7:3) M " WVJX.QZ\.M f Z@-Fa-w.( l|<”- lz'!,lt‘lt"l‘&“‘)

%) I“MMT F,3 xo Lo Mj'ds (lu' ny, )

35 Tw—-w? Laparat bﬁ Trawobo ot 7 -F‘.3 (lz), 1253 n8e
36) S’mnw'}-g Lac™ minkeer »f the A—o.-cmzacM ¢ 1274) ~(/%3) avkuty
37) Rate « mmmrg Gok-Fy degmntt (,29 (*-32)

37) Ctnomalipis of Lag beur(l) ( f. 120)( £11) Lobkese

3‘1)0«%)-{' WEM‘N’“ ‘/ . Cpide,131,13L)

- (33, PI3¥),
‘tp) Cmfhn—v-') ~ M * tn..o{,w rt) mdoM d mwéﬂtyf m ’
@) ,L..,lw,,., Awssr Vy ol fon (P13 F,,W

§L) (o poibons . W@l.n; %4 nnberised (P 134)

£3) Recobimabion taiey hfd 7. (. uc? J43 )
b1 qusw-( 152,

G¥) Actim of. propassolive tilleaote B UJ»M MF (( 14¢)

f-1 5o
& ool ound afimFHmrz
) ngwww Wéi:%w f MM~MZY—"'M( ID”;ZJ

155
TR 2 WWF*%WM¢~M
2, F'® %,Jw“qu.w;’m&r&.www
7LMthmM,M

Wuﬁ?m S F‘AMW“L MFMM»}‘%MB‘M»&
oo

Twe Agpithisis tam de A‘".n-ullc 1 :_ n Aefeatie u‘::‘ ok il E.

4"‘) &WW Lo ze Pl st dofobivn dnd cote aipanstid vo easih.
VLV Wa“' 5;1 /\Aog ~ “’Véb(La’c F'IZ) (P, sy

P’) d 1\ s”! v ':;;»" P S é

o
i

e
o~

+

~



Tareds to fr":t L"".FH I

Mﬁ MM QX«\_:‘.‘W ’JQ‘

e S A Nl R

. uc 3 .(. ] t q-‘u” w\y,__w,w,lr,.,“..v.;m o y ? ‘ - - ;.-P ,'+
s . ¥ al F ‘*"‘“""\ .
r3n . F

4 F- » f 120

Prao

327 N'ﬁ gwr‘ At asrg % éﬂyk M{ULM
i Fade- 4 g MNE
gley 0 FT e §T2Fo



U.w.

MICROBIAL i i
GENETICS ;_/
IV AN g
I?D' o o-{~ R S .yg F f‘"m Wy /'
222 1919 REF: o - .
1 2 3 4 5 6 7 8 | 3 10
LU | B
B W90 S R o T B
B | ] R T A G B B - ]
2 o | oLl x oy ’
T o T WwReé/ | Tl re FmoosR Wi3rs (Teth R F~)
4 - ' n A~ sAK w3086 (MHLL sE-)
o sl EF’MM /. *M 7#}’] Hr fLﬂ— l&p Iu\«wfbs X2479 o M lae L Fafra
_ 6l (w20l rotwlls) sk, ot nla ) Ofml %:a\
20 ! Unasiole Wrebl 4y uv  30acc. __-Mm._,u bl tmd hix (wth 3928
SR oo mix wiK w3igg L pamdesy . Shake T o pefadn o Klhrs
_ 9 gt 11 37°C. u3BLe ca, 1 offcity/, ) 1
fo) ' {
. 1°¢M. '
- e oprnd A o Blacptaan  dhd imnbate oummsit “
- 2 A;&.;fm MlacBaeadiot WIb86 o wized ade ,4,,,4/4 Py
o 3 (i Ak sarmbindlion nea line,) amids fa‘-uﬁ ’4»« &JA /«7»1‘7 N conmb LannT .
S 4 | ‘
] s |
P - 1
Y 1\ UV dotde s W P05
- B : "A-s’s«-‘»‘m G lo'%
Wy b | ? | rAge P Duadpad
0 : ; | - ok b rcpogual:
i ‘ 5 e tni
1 { | Acuqru.a(tg
2 i 0.
3 Ezrosxal Mr&(?
4 : Sheks
5 : C B f WIL28 addd
) 6 i Ca /of“g%/
7 | [/
- 8 g #p w20 A “-5
Y L/ - e ; : Q. /D’Gbul/ul
1K w3gas " 1 -
. : |
2 : ‘
3 ;
4 . |
6 L |
I
7 H
8
. 9
B 0
1 i
- 2 § »
3 §
» | .
:
6 ; .
_ 7 :
o ‘
- 9
Q




U.w.

MICROBI AL : 2/

GENETICS b

2l 1959 REF: .
v T
1 2 3 4 5 6 7 8 9 10
_ | Mctodk : I A
_ 1 ; i » Uy dose : |60 sec.
...... 2 Wza2el 0“"""“1"* i S, s qappmdad W didd
3 ' o totedly /i),
a Suspsecd  ipfo otk Wakee | (/as/)
5 1 _ |
. i Srradiate 1 A 57 uv. -/-r" bosec. / ad L aa-Mu—‘}z(«f’ e bl .’L
] 8 e Ad 0.2 mf /f'o MCS"M/) widpé Lo J"(o.ln/-/{ll
- 9 l L e
- 0 S hadee Vs DWM»JMJ 17°¢C
, Spniad 'Oéb B‘Ll < _\N ('/Lou Arashle wi3eg
R : . jop \LM ac SH . ; v ; o Mlac B,
3 Replica plate o MlacB sceded  wizt§.
4
5
B W . 5
7 LR the colerniun Ktk i |4 500 cfndu Splata 29 plts wejtatd .
8 @ nt K N givec00 tehoria ) ;
_ 9
0
1
2
3
4
L 5
6
. 7
B} 8 ‘
3 i ;
0 ! |
1 l
2 i
3 i
- 4 |
5
6 i
7
. 8 i
9 i
0

O 00 d O U b WwhN -




Lo

U.W.

MICROBIAL l 3
GENETICS T
I\A{:.ex.‘n\ o& ' Hff‘ "'('J\—Mﬂ-ut"' % F-
l7/p, . 1959 / wJ?e) REF:
1 2 3 a 5 6 7 8 9
Uy S - : I L
R | f/hs‘sw-‘fl&., . sl o O AL 5P
) (.r-6~2_ 1 Hivgn MLHSMF’,W“"*? x wi3ogé ¥ B ol St |
,,Gi“/z,? Mg | Mg WH“'[ X Wlogé b Mak g0t
GaL 3 T Ty \03 9 @0 —k wiegl v frmak
L, Argl Thy Hier i Gl § ~% w3log( Vv Blae 5
5 L w ~n wWilet Blac ¢™
& Ratie o} Mix { e\ ; , Time of  wix na%, ot 37%¢C
7 i
| : t 1
:i' SmuJ.u;‘...(. Ie to . Fimd Mj'
Oi Ratr for Ol w2419 o M Gal,
1 Pwu—M— :
2 @, Mix " Frin v 334
3 @ ‘?wu{'y "
4 @ Tt  Hifp 6-01.('%;1) 57 Aol lnms‘\&ua waithed .
5
_ 6
71 Rm&t‘.
8 MR Sy g, |
9 . i
off  lnpegm T/ paetan % of ME Comuel | Jageliinly,
WEIIT Tx wieg 3°/35 o : =,
W wizoe —x w308t 1110 ° -
2 W40 —x wiesb 3esse o ; -
3] w3807 —x Wjesh * /30 ’ 1 -
4 W b —% wigh 3/30 70 ; + |
s | | |
& |
7 I i
8 ‘ i
. i
0
1 1
f 2 |
} 3 ! ‘
a | |
5 ; ;
6 Cmodailin M- chmacshe wid  fiv W bueof of  bfrsdanadon | docs wot
7 Wi WG FT l Q
" i
s |
0 |
|
I
_ 1 ’l
,,,,,, 2 i
3 |
4 | ;
S 5 |
- 6 |
. 7 i
8
9 i
0 ;




U.W. -
MICROBI AL | s
GENETICS ‘

) 27/ 1969 i REF: .
1 2 3 4 5 6 8 9 10
S S B i
1 Al £ lac Cakl Hiv o F5 fres i+4 Method ;
2 v . Croass buush & Mlac oot
3 Wizes | # w Hfr (U)o Moal |x Ww3Bly o
N : I w2979
- 5 W 3202 + +# 16 !
[ |
5 w 320% + + )87 |
N 8 ;
5 w3tes w+ ¥ 4 Hr (Lad) 4 3
, 0 ; !
wW32of -+ +# 20! |
! : i
2 wi3ze7 - + 7.
3 | ‘
. 4 W3zeg # w Y Cf&) g
5
3 w3107 +~ + ; j
7 ! i
8 (4)32/0 “+ o + ‘
. 9 :
0 Wiarr A + r
1 wi2s3 + + N
2 :
3 th Mlac
4 * W3s2t
5 Cﬂv&.;]’m:
6 Uee —% Wiegh
7 w3ael
8 ! w3zes
9 W32e¢
Q sl frv L{-A-X—'ﬁ,
w b,
1 PRI PVRISS S SN
2 PW'\A‘7 A By MF,L‘Q/’M.?.
4 Wi3202 §
5 Wagorb
6 Ww3izeT ’ L
) Wisdq .
8 w3zl
9
- 0 , |
! |
1 — i
2 ‘g i |
. ;
- . |
5 i ; |
6 .' .f ;
2 ; L :
8 | |
- 3 | |
0 i ! \



U.w.

MICROBI AL
GENETICS

,Oh{,v.ytnm\ﬂa, or(~ b‘ﬁ— Charadlon .

2_!4“ - 19 ¢69¢ - o REF\J 30%6 Tﬁha& SK
7 \ wW3re | Hin M W )
1 2 3 4 5 ) 7 %2° g[ H ('.p u")
lmwv‘rh- 1 -t - ~ T »»w St ?1 it}
1 W 3ze) —x w3oeb 1
2 w3208 —y Wlefl N L # »
3 w3208 —x wilo2b Mi . 1107wty
41 ; ) !
5] W' we —y wiegl and W 3e8¢
6 " | Hlac
7 j ™Meel
8 |
9
0
— 250 oOpM.
1
2
3
4
S
6
7{ by
8| :
9 .
Rejsult . Put 4 s i Pl |
i Tk |+ o~ 7 '6»&67" . Sughe  Make.
s ‘, 2 # thv K Ccheek $o 30 96)
3 .(""~'Fl¢J H; {’F M H; H’f\/ lA"" Ma,c itrr'f*f'{‘ price
4 sty plats, %2419 (Mpet) » 3828 (Mlo) -
il . ) i ¢ \3‘\5.“
& . ] me® v o B
3208~% 7 T i_"““ - ¢ Fe _ B
Fg,o' 8 _— Nt ¥ i | =
: 9 [ t + ] i
3201 & Segt { oo : & :: JTWI"L - :
tig bl R S ]
1 o +Ht + Fog— s
320824 w ¢ 2t - =
g‘?’ L‘L ) S ‘ * L - B
T o _r « A -
5 + " ] -~
6 il ® w e |- Tq T
3’.0;‘“71 e R o + B _ e
F,, 1a8 . L + .- E”' :
9 s *
0 E'ﬁ' + b T
o S « SO < i
3;"—:}‘ ! /'ﬁ- 4 ts -
g }di | T % P ] ;
- FV\N. | L
. N ) i i :
kol W, + . + ;
8 . i |
R Comhansion -, FQ.,,Q od F * tedatid . l
0 Pothun stip fuopedd s mmwt. e wer- (wessd) |




x3828
MW

m Mlac




U.W. S e

MICROBI AL _é !
GENETICS I
I"{"”-é‘”‘ 5% Fmudadt, % WéFad 328528
Y / 1954 o o | __REF: , o

1 2 3 4 5 6 7 8 3 10
o ) Purpese I iYake lpmdood |(Flae a-ot * Ffd. (we ?‘;15[, WE Fla, H)
U i pe Jm .

\// 6’0o 3 - ? "Ar_s i ’ b‘d"- / ‘f /D"‘/°>
‘?0 8( FL‘,“ Ao fO —_—2 (&)‘F‘) wl,f‘( B"k\.‘(

3o 86 Fgat or —x (WF-) wrIr¥  Bowd,

1
§

3086 Frac Mo (0 —T—x y/3r2¢ Bl sM

%036 Fllac AMp / ———x% (vrl)828. Babén

cw o Nk s
X
s
* 4

jl 0. Mix  them = £t (memt e 10"l
2) 5%‘4*4 o ptao. [ bhrs ) (3:bo pm L 800 pm)
| i ‘ ” g~ 3 /‘aa* 37 ‘P : 4

t

3) fwh-{-j :/{T o~ ”‘“\/ﬂ?,a.rv-

1 y | |
o A ] ) e ¥ e
o 3'Zi6F,4£-"- e mthod | o ;fl:.a;:”(x.’ 2j,x 2179 ), 4" eormbirn 5T on Blacsy,
e S B | a3t |
€ of ¢ v Vot o Mk dew ned trangfined.
o= 7l L e - oo 7 | Wha U gl
TN YTe o . TR . ) A
-y Y L’;}* "“..\ B T “—m» _] . o TAAI L?LL . ‘7'&'#‘&[‘
_Wl'Q : L “—"%W ‘  oama o - P ’ . . : )
¥ Pl TR T & T v dloret. x3828 owpilac
* P I I : !
. .T - g E W ; :‘ - ;ﬁ;“ (- ' : )‘1,71 O~ G‘Ue.
s il e PR <. [ : N
e e ; — T ' - R
el FT s T A ; Wicmedaos te TBdtufost
A S | =" o P { ; W To F-. ,
! l - :
et - et Lo 1: ade . pak .
_ ilrzw'r. L - ! " o
; o~ Ml : = ‘ : 9t ww el I,

A WISy set)




o900 e
/

x 3gg

™ Mlac

G000 @

S

>
57

wWlegl %o (

Wwhegé F- ‘ 3ogf %10
('Fq)
Wioge e —x Wi -

® ‘ WeF-
® . o"! i
® ® o

‘ ®

whe

x2419 -

8 Hal

Y

3086

3886 Fyg
@)

w{F-
whbTiy,

3086 Fg
()



U.W.

‘%‘4.

\'{?{;
B, 5
[

3
\}\Q»m::.um—-

MICROBIAL 7
GENETICS . R
;/ v " ,Al
K‘i} s Lo ,!L/I ;/f 2 ] % 2
- { ¢ Ty e ML - )
/b 19.549 ) _REF: _zee 2 51
I 1 1 7 7" ) T !
| 1 | 2 3 4 5 6 7 | 8 9 \ 10
e N - S _ ‘\ T
: ) ! ) P , o, ‘
1 Fo. ¢ Al i f e S i gt ratend f -
2 Ke codial.. i ce FYe w0 doie iw Acpdoa NI :
3 L a
{ . : i ’
" RS o e " Mz ai' fezom
i W o2y i 5
5 s - 55 ! § l.féﬁ ;}-"‘:‘
6 M el - Htv ‘
2 ] T ~“ et . O Hiry
8
g9 [P -t ~ i ;
: |
¢ b e O :H v
: HEm
1 h |
2 (e ¢ a i} { #+ | I
3 E ' it - o) ;H{»—.’
4 [ ™ ey - i ! !
|
: | o Ht
A A S (01
6 madey i B -
5
8
9 ’ [ -8 - 5
0 § i® m:
v .km.,:'
1 )
2 moxfae
3
4
5 ,
6 ;
!
7 ‘ ‘ i
8 i : l
9 , w'sz_o?vuno'l. ) :
o : ( B patin) 1 |
\ !
| {

el
—_F

(o]

O W DD d O G p W

T s grap 320 . 0k

T

298¢ ' A
“2%7 &,
Lo




U. W,

CRIB A Infulio of Y. Fir, Fip o B adttzprs 0
(wbF-) &
— 344 1959 . _...REF _ S
1 2 3 4 ; 5 6 7 a8 9 10
'E,‘P,of:"wjm ok aods sz [ N R i
! ’ hrs
2 cultanl ape te| 2o hrs
3 I
4l | Inocoakoa e Fe o Fug,o Fiy vol - a// +;au .-a,/../.l}
5 | L ) , Ten "/
6 i C'n/"‘v‘}l""‘" ’f “‘/a/t"* db«‘-‘,a—%— lvf. 37"-, JMﬂ(t-a, ﬂ_"
7
:
9 |
0 ;
i i ‘
1 ! ; {
2 i , |
3 ; ;
4 i !
. , ' |
7 % e : |
g ‘ 4 ‘ |
9 | t
e : :
WisEh —x W F- ; w308é Fs —x
! FiyY : Hm
o | '
g R | ‘ 1 3
: . S © S g
T e, > ol - o : . s
7 %_ -%_‘.} a ; q ] . .
2 '%s ; t‘..‘t-w : ,“ ’4’ 1 i I ) ‘ .
T i i h’ ~ B
- @-‘ ‘ ﬁ c MMe. < 3@ b
; TS gy, SRS X e
e W ; 3 | ¥ ; o 4 3 g
Z - ; » ! i- ‘ *; i l ;m _— . ’
s - DC R e - b
6 % zé;.-:, o, s MY = i T
s - » ) i d ‘
e - i
5 / L e | *Bﬁgsxhv | O -t onRlae T
X - " T ; Ml
0 whtt hd«.o‘, 'w-(d.n.z-,?/"w”;b 16.L 7 : “3“"6 Er (4 )
\ 7 | ’ KML&IQ.: 2%,%‘#»-hel
2 v i | :
3 Sitems ‘t‘k" S'ton I. h = ! j ‘r :
4 I i ‘
s Cmdudinn Sa‘(-n..x“:ﬂ,..g Fir, & Fuy " ok Pr e et o( Lo fu.b,«‘.-j —als )y,
® 1 : !
7 : i
: |
0 ?




MICROBIAL

U.wW.

GENETICS St I oL st T oo F’*t/f-/u_“_” ) ”
8/ 19C9 B o _REF: . i
1 2 3 4 3 6 7 9 10
Med
Fzaqr9
Mao
X3pepy
r38y |
1
2
3 ; : ,
4 W"'ﬂ”d l sf""‘-’t o~ Blae 4.4 gt 'vf?ﬂla W— e o S, |
5 2| f'.ok J-A-M!\ colenice | o f a—-;,uu.l - M. ; |
6 Zi SpA Hd v M Gal ASpcakid uzﬁjy acd W 352
! ¥
; | é%h 5 i '
] i ;
9 l i
o] CO\-J«;‘.‘P; : 1 (136-379) “ :
') 3086 Fg : Goeg Fn) poduce. Fand seeny Lol a4 haee |
T Thie ‘,)y(, AbocXr e Ky W l\"“:[“( ‘, 1,;&?"0#9" F' ﬁ-—-—- Mﬂb&—-’.'f:—-lr-“t 'lf M*“:n-
2) 308bFiq :( ) ¥ea T alele, Wi ad (o] M 2 By e
! ; i s land

O VW 00O d O O pdw N =

c\?\__‘_
i
1
i
|
|
i






U.w,

MICROBIAL {2
GENETICS s e
Treate o,‘ F avAats L) A0 .
2y 19574 i e REF: . _
1 2 3 | 4 5 6 i 7 8 9 E 1
Popose = ds F? peaitin [ Ao teaatend,
1 | |
2 I Eafu«'.m)fd s e L e eelo aipe: G, ro¥ oy Crre, %) 2y
3 ; ; s et
4 me...‘ o |
51 il P Gheef i ",; See T
6| Ragott ! /b (e J, 3086710, 08¢~/
7 ‘ e#‘.:f' |\ 3086 -1v,
8| ; | |
g T ) wbé A"’W) - ~ ‘
o / - |
v - “M T
1 . 5 !
2 F W-3e8t+/7 40 "/gg‘ "795‘ | 87 | F
3 2 ; |
4 N I o ‘%\ /7 W3, | @23 »
5 ,
6 . [woessrio a0 848 4y | 13V +
7 17 ~ ,
8 L atdogiat et 130 u/(v‘f °fsq | © :
9 | |
0 1 ; :
WI0kh-17 po | W e Ter | G I
, | - |
4 . ¥ [/ e ‘
o . o5 S5y, ‘fag o |
fvx,ai o ¥, . i
4
4 |
S8 |
L . 1 3os( # | j
- S e Jegh tIP
ol ¢ ' { Q & ° M{? ’”\Lﬂ-""& ke R;_Pl-‘q.a. P(at'?
pa— i x 10*xr0°% 0,0 Sl / 4 pli
1 lo | /{f
gbeto ! P
2 a4 2 phatos fo ead. Ae :
3 i : l
<ol v “ o Repta FM B s et
“,g?‘:}"v ‘ ; 1 »~ H(_'(__ ‘
% se 86 417 ‘ Sepdsd 2777,
7 § ; | Ad | !
8 B = I I
o - . ; ' | ¢ |
0 : i | |
2 ; : :
3 Lol Nia ‘ 3
4 | X 11-‘1 ; ‘
5 o ol :
6 | :
8 i
9 i 1
0 !




- + -—
;igéoalAL_ Trananeasr~— 071» Fs f‘,n-v Wt X f/f—; a4 F | 5
GENETICS Cwyqz2y ¢ WI3?¢) 3
M B SR TLG 5% savc wisesFy
Y. 7 1909 e REF: B
1 2 3 4 5 6 7 8 9 10
 Malled i S S N N
1 . ] % "’—rsyv - HP tw) (l;u)
2 __ L) Trtugrdssion | b Fq pe-orTF= i £ P
;: ﬂd.'\v:" {0 ‘z "l M‘;Mqr —h‘.f“:d |- 00O ] - O ‘ M‘j 'A__d ~17‘t' o WMM
Arl| At W/t S . . S :
%5 7 5‘/&7 srm Blac Sa ( (k. 500 cofasim ru‘blﬁt—)
6 . O S S . : — .
7 2 Replien 'h&. A o~ | MGakd heeded w2179 nd U
8 . — J— L |
9 N R . _
0 T e I i |
_ | . 1):.-/( age. ; : ‘
1 R L _ 1 o e wé Fe?
2 S — 4»{;(;«-: z. fen. r”"’/ '..__}/'r_v.al-,-,g“,.a,or/ nate . /4 '-’ e
3 Conddmsim @ Fo o Taamamminsible tT H¢ ,4TM4M Hhry chasadon u-..t‘u-u-—-w of
4 . _%mt,u—‘#a | A (ke A ad
5 (At ] | B T l'_f{ ;
6 vasr = . | P a * /
. W b Fe =X wiiky l ‘
5 o | o
off B |
. m - U Y e 3 |
PG B o
atal [k ' |
Wi3q4Fys > -
7|} /25 ?uoo =
8] i
olF
0-—1.
Wity | o6 s
3| v :
stz ()
x 14 3. :
T
: » 119
AT STV B
}
i %
o ¥ Wisey
298¢ L
1 2 *x 217¢
y Wb~ , |
~ 2878 | %S [
' -, W LFy ~k Wi,
P(.mLN m..,Q ,uﬂ’




1je2

qu:e

30?6}}

Je gy

le-ob

R

- \

Hu-F,
™ ufﬁ Fa S&

1yt
TR

wtEg

M Ey

mostFa
a'? ral £y

%

Mleae

o i T .
"' ' Fe . 1421 (€22 F wéFy
m, 1921 Fy N

) T

%, S S ' W

®
®
o
e

*“r wn*l t‘tl kw‘

: atpsnn. b
.\ ﬂ// 1421 Fg ¥

Hd I win el ~p wAth
WIL A Fy v WitLLF L
Thean Cdtme by wode Adwa B,

wi3
" TG, ,S"

Mlace S 5'



U. W,

MICROBI AL
GENETICS W 2 - caltd
Im— (8 0
3086 Fg  ( byao)
[}
wb —— x 308¢ 7
(A3
1 :
2 Rrtse: WE /o  +  Oh/naef 30?‘7-"' . S/ gl
. L L . & 3086 Ei - ¢ | g
4
5 {nfacle'm 37%¢ °w.‘,~yU|’. (ta. 20 brg)
6
7 +
8
S : :
3 ! |
0 \‘ : i
1 < 4 !
2 | Y
1 N
3 i :
: S
N i
7 ; ! z\é {
8 | 1 s |
9 ’ | % i
. Nk
: SRS L
1 |
3 :
4 A
5 \7."‘
&
7
8
9
0
1
2
3
4
5
6
7
8
9
0

O W W JdJ O 6 b Ww N —




o Lomrp

k,\_\,ﬂ.;&

’7“*0\/#'0

L
Orw ¢ f& .

B 4
30
~e v
" 4
.‘W .
A *
[ ] ) A-
. »
- .
..VQA‘.
.-LW _—

24

4 7-Pozx X— 9™

980z ob— I



U.w.

MICROBI AL 17
GENEFICs 308f Fy - X wé F-— e e
308¢ Fo x Wb F—
12y 19 ¢4 o ) REF: (;f [‘/J"_ e
. 2 3 4 7 ' 8 3 9 ‘ 10
| V5 - ¢ ’ N
1
2 JOwml of 3080 Fy o 1086 F, +~ | 0 m‘ sfwWop-  + S‘m.'r,a.
3 (2¢he- otal) i qu he. )
4 |
: Inewndall L] MW:W(T
f Plsd A B takl o f Py M gl £ He 4n (b (p ol x 2570
8 ‘ d : : !
9 Teet S| at Maf Jad g T Ao | otal :
Y i
1 M; "‘f'\’}/ | ‘
2 TAW ! '
3 m .f t . b ; f
4 | ‘-
53286 F —wwWeF- 27/28 xteo = 965 /| !
6
7 i
8 |
s !
° |
|
! {
) 2 x.b,w('r‘l 308(F —xW\F~ : 3086F; wa(,'f._ {
1o 4 & | . |
o s i |
: \“»«\.l(‘l’:— Lutn b |
. JO'LF“ ‘ }
~ !

O W O d O O b whN -




U.w. WRLTA! Fd 'rus,s'?\
MICROBI AL 4 ‘
GENETICS Wﬁ-.__x (p- ) , Lo o
“trigrety 3ese, Tt fr foetinZsof Fy of #fyF,
124, 19%4 I ! . e ... REF: o e
; 1 3 4 5 6 7 8 | 9 | 10
- - o . P g . e -~ S— - - gy ,,‘
K ?
1 wizay Fg | A
2 ta ) witeeFy 2 | 30# 6 + | & (/va‘q
3 Zahrs slR ) J l
4 i | ;
5 Inwkel o win 3 A i
7 Psky L o EMB Ml and| pick M= (3044)
.- | |
: L |
0 "’M’ —~ud lac bb\a& ~— »“‘y /u °f A
~t ] | i
1 r*2%727. ,
2 : ‘
3 L : i
3 /% S § 747 7B, & A Ao, o %o Ao
: L’./‘ff{'” o s : v ;:’ (] Ao AV ¢ F(?-f H‘(U, T *
7 jx\.aﬂ(f{x; F? . ; | \
8 ‘ i
9 i |
0 |
E i | z |
! ; 1 |
g | | { :
3 CA\»?L«";M [ ; ;
4 Fg w WI4922Fp  has Waﬁl‘? to FT
j' e w-uft-plm«-»f' wia 2t |
'.I ol ‘
9 s i t }
0 i ;
1 |
2l | ‘
3.
all
] 5
W 5 !
328y | |
9 ) 4
Q
1 .
2} :
3 ]




U.w.

MICROBI AL 84
GENETICS I
==y 3006 Fq ——x W6 F-
. _____ M sRmal E®
13/, s 1959 % o _4 REF:
¥ T T
1 2 3 4 5 6 | 7 8 10
- o o R D
1 ﬁﬂ 3086 F¢ /au) + WEF™ o2l + ¢ adl ponpesy .
2 b i
3 { Incdadl | 0 for | ouenspofe |
4 | @ |
5 ) ; Puify | o~ 8 H@EL j ! _
6 | ; | |
7 | Ted 4on  of .Hz@"’ - o M&Jqfu(x 2*7?)
8 § : i
o) | Rt W atb S X S T AN LR Py ¥
0 ! i ‘
1 !
2
3
4
5
6
7 :
8
? |
0 ;
1
2
3
4
5
&
7
8
9
¢ ;
1 i
3 i
a
5 !
6 . i
7 ¥) |
8 :
9 ;
0 wtFy ’
1
5 9303(,&
3 wb - |
X ‘
5
&
7
8
9
0




U.W. [T

MICROBI AL v P 29
GENETICS A4 ( R

Trea e af —n‘)‘ﬁr/fi,') ,6). 4o

W
r—g::{fgs.\ d‘“ FJ é/\tm«uq( b]
/R, 19;/9 - g e ‘__REF: do Preakoed:?
1 2 3 ) 4 ; 5 6 7 ;J‘;‘;m/‘/jzn;‘ﬁf‘“
Hotho 1T e, T R
1/ /0“""/‘/' $Shr O(I u./t;-.(, -/— %"F}—(Cw-ffn-f?.) (/MA?) Lo |
2 ine u«“dtp’l L AT f—&w‘? MJ‘,),/,,../ cipla . :
3 }hncu(c_t..’c e /OV/
4 .? /m{7 A Blae |, ; T ’f/fﬂaam G Lo}y,
5 ,(,//; o .
feke” '
sl 3 TMA 7.-1 o-«.d TR ’ , ‘
7 (x2t71) |, (Nf22), 24 dM.!,; . At ~ AL (92 e i Ade me,_) J
8 o Mral . & Milag f“)B’ | Zﬂg? A it ‘
9 / . j
0 | | |
1 gv“bﬁj ih-t,uﬁf;u\dt\(f? M ‘?
'g/ld 2 l) 1D i‘“',:{g/,\,‘/, 3/~uﬁ i“””’"*" { pres oy .t . /40 ‘en € 305 , Yo /;,““,*p 3

3 | ! _)I-»u_l:-hf'. O it »‘r“f, BNy
4 fvﬂ':“ S| o~ BL\(. A;{At‘*“l’\,t&'/' "(- : «3~;” :
5] l '
6| 20 Aet| thede ;g,wz.,(..u«ty o MGl 44 TC
7 ( x 2974) (x (§42) | ;
8 0 MGad Pl 5B, ]
9 ' , |
0 : :
' : | L |
2 ] ! :
3 | wipd4Fe ‘
4 naalad W mﬁ’
5 = N
6 1
7
8
9
0
‘ S
2
3
4
5
6
7
8
9
Q
1
2
3
4
570"1’ ¥
6
7
8
9
]




of tut(:
Retot

o



U.w.

MICROBI AL 7 L/
GENETICS ‘ s L
@tblly o% WEF,
%y 19;«;)' . _ o _ REF:
1 2 3 4
- Fade 84u’ axpenihad  308¢
1
2 Yo alond L/ ¢ Fg*.
3
4
5 Method |
[ | '. ryv.;\f} w
7
8 o wad
9l
ol 2, f«»\: b
1
2
3 tw-(jm.s:m'.»: &
& WGF:g w K
5
& o $hv, 0807
7 ot AL T
& l
9 |
0
|
2
3
4
5
6
7
8
9
)
1
2
3
4
5
6
7
8
9
0

O W @ Jd O O pWw N =




U.w.

.22

MICROBIAL
GENETICS s I S ﬂfU(Fg by .
15/1J. 1959 o REF: o
t 1 2 3 4 5 6 7 8 9 ‘ 10
) Foapoe = Dres W &|Fp potsloce | 2, Loyt F~ affem A cationand op ol
1 = J .
| Pl S AU Ittt W e m— ;
3 - OMTERT G 5 _;&%F T andaca , |F anill pire
4 .
. ” “E- ”,l.ﬁdm —_— - a1 i
5 | Hask apXt afllr (1ix.
6 N AR A N Mﬁfﬂ ] -
7l #.é B ] | - I R
s s B -
) R 5 opo MR (werp) T
0 > FMTeaem | (217 R
Qﬁ_ , M ? ’M‘-UCpl-ljr: ;
; 0 (Q O Flaeut Go %.QS‘ N2 *.._ . Gal” !";I'F*
3 : , ! x
: [0 00 0D FH et | Gl NEL,
sl i FYH= Gal~ ; . |
6 n MGal 1 .
7 ‘ , 1 ? |
8 o e A—o»’/&» f_‘p‘(d'?\? Aas a Py ro. ~% Wéfg |
of | Poity WEFp | | Toof Feblaind s 5
srbeckpagt 2| Tred WiFs by Ao, N 2V S PR cu-" whifmk. g0t dopfid | e
i 3| Tet W aex’ Wb.m} by um«dk«;h.-a szl |
2 ¢ Inesalok. F- c.d»é« | | |
3 s, Sp A U o~ the MM of F~ o Gal~ a~d F M- Gul"~ ( ’TG'J) ﬂ-'-:rbd-"—;,
4 -uv. matled  decorived olove . TeA S0 f—o(c-n..u (mA’ bFcae olbaiocd %t.-mt.-d‘)
5 A -f
jl\zuﬂ': G%WN plac F~. | ( ace bqs—c,kfeicﬁ MMM”MK{{r%
8 :ufx-oun » f‘— F A I i
9 | ; i N
1 i "
2 |
. |
4
5
6
7
8
9!
0 ; 2 pahset ) l-/cp&«—
H U dtp Oecung (Gettancd [T, t,,...F'), K i peseible T nﬁgﬂd\’:wu,.},;« ,'Q.u,wui,
1 i
2
3
4
S
6
7 |
8 ‘ |
9 | ‘
0 ;




blank .

LY 2 3 M'(mt‘;,,

M7y FMt ey

3.&-94-1‘\1“

- mva

e pt » "fu{unu._ A



U.W. w ¢S5 28

A
MICROBI AL T T, M“’Q'S E 'FJ_

GENETICS ——
Wbt Fy x W3¢y
, F 4
W), 1971 T8 Hber Swf?_- R_EF,,FC"'_S .70,
' | ' ! | e
’ ____%_ & WhFp 2 3 4 5 4 6 7 8 ‘ 9 10
,, o , % ‘
2, ‘ ‘ !
msn\L 3Ip~w“,§ry 7""‘% %,(:/M\C‘lyw_ AT il.c’,
toa v |
5 Pty o~ Blae oM, L | ‘
6 ! : |
7 Thet W»m—w'\,xdn'k.? (x2979) o el |
8 : i
? ; |
0 | |
1 l {
1 RM. ; 1“ } i
2 Fo o fraafend Ao £3 (wiieq) . w3669 Fy dhrwa Hi-tect:
3 i o 'o—vf,l.x"l--. : ; | i :
4 % I 1
5 1
6
7
4
9
o]
1
2
3
4
5
6
7
. 8
Pt WA
51 ¢%
1
2
3
4
5 4'\
6; ol
7 e :‘? 1 8 { i i = -
8 z T . M : - !
. e M6l A | . | A
1 795 i : | j -
) | 13/ xteo = 48q o . mwvi |
3 Conhugion ° | o WIHER, 131y | WBUEF, Wisee wiiws
2 wu‘u’fF‘ W ond so R o Math, (buk &ﬁhu*nﬁ).\fﬁ—m.‘j‘ \\‘fF»—o/
: B;-‘rﬁ,,x.,w, Bi pr Ol | Negms Medewte ; Pl H, . il
7 Fnthan .ta,w‘u-n#; See | othunt | 1 MAT et | ,
8 ' E | | :
: | |
) % | ‘ |




U.W.
MICROBIAL

: 2
GENETICS chf“maz'm f frm——n{o\, of Fg, A5 HEv _ASL
3084 Fg —Xx 18q¢,

b0 . 19rg e REF: Wtuu_{ai et
1 2 3 4 5 6 | 7 8 9 | 10
J— | H‘L'*‘"* : A I SRR SRS TR IR A ,TA,,A S
v 3086 Fg | lm!l =+ w(82W 0.2m| |~ fM—(? Sanl,
2 4
3 L.,.,.,(pvtq_ w MAI-JM
4 !
5 Pw-*\'-{-7 A e~ B.‘f‘fdbe.
6
7 J M duisle ) Mal™ colnmies o M Gkl x 29727
8
9 Rerdt Ne t Iy § p.y b RSV ) 4
’ I’% PR «.?TL |
1
2 ;
3 I
4
sl ,
6 :
7
8 |
9 : |
0 | |
W3 (Fy | wiges |
1 Y |
2 fg —x )
3
‘ |
5 |
6
2 !
8 ;
9 .‘
N - - Ad(g 28 I
2 108CE, |
3 ‘ |
4 [ | | ;
5 Moyt ; i |
: ! 2
| :
8 ™ WG'G»Q i !
z V3. fnﬁ. i
1
2 Fothaw smpimdk =) lee wdkm T &.Mvhmg»*w o \:3 o 18"’1‘55
3
4 24’:*4:: e r-on(ﬁ L.‘t, ﬁ H»f* ?g ia rth ,\12 M, M
5 b Mu &
6 et ; ) _ or| Gud~ H=| Wb s., £o
7 3 -~ - gl
! WoBY —x ST Gral” K kit W mKC«J% ﬁ C-d-t-mc«l
2 ; f : F~ M"L




