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50B —-x SW-967
transfer motile initials to mot. agar

FEBS 1985

NP

 The pr:l,mry purpou of this cxporimnt is to evaluata to addit.ion of oxtra Sl—967
calls to the explants, and to estimate the fraction of trail-forming clonos per initial.

50B—x SW-967 9AM-1130 AM. Coneentrate aixpures and trap. (This procedure works very
(Sm~546) well. Its main limitation is that 30-60 ainutes are needed to entrap the
notile mells,)
Al-F3 were collected to about 12:30, deposited no latcr than 12:50.

lunch, collect to about 2 PM, and deposit rz.-nc 2/upmk} square) by 2:10.
ﬂ%h%s earlier isolates worg’ _ggstlypz-c (2/ quare) by

Ca. 3 PM, transfer holatu, at randon, to motility agar, either alonn or with sup-
plement of cells of Sl-666 or SW-%?.
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Bearings:

Since Jan 1, I have been primarily occupled with Salmonella trails. An important ques-
tion has been the uaigueness of the"E particle”. This would be hard to establish by
quantitative data on the clones directly, and I have been principally concerned with
looking at platings of small clones in motility ggar. :
The mmrkmxix results with SW-967 are not fully reliable owing to spontaneogs "minor
trails". This work has been dlone ondy since Febr. 23. Before that, from Jan. 11,1 was
mostly fiddling around, I must have been preoccupied with otherkinds of experiments
__too, or writing or what not, since reldtively few experiments are recorded. There are
also some experiments on crosses of heterogenotes, but DCG did most of the routine on
~ these. From Jan-Febr., there were 2 number of misc, experiments on conditions of -
~ plating etc., which amounted to very little. There were some indications of major

and minor trails. Also developed technique of trapping from conc. cell susp.
. Summary of clone platings. . (trails per clones)/Afd per platings) and comments
T T mass pla.

1227:  1/20/25 Tt unique y

1228  3/9/10 T: majors unjdem, noticed addl minors 13/88/ 100?

1229  8/31/39 All T unique ‘ 24,/198/200

- | “ 1229C: apont minors A ' “
—x 967 12/60/74 All mjor trails unjdme. some dist.

. non-linear however. Confusion with
spontaneois minorr.

-

T —x SW§66 Almost as prolific source of motiles

T I232°  4/18/25 Single majJors, zguf. other clusters. _ 27/159/202 + few,
Clone size c. o ¥ :
e ‘ : P 53w/13/79/100
1233 1/34/47 Single small tralls; a few other = "\
SRS clusters, . 26 o & e
1234 6/15/48 Definite concurrence of smaller trails or larger 30/149/200
- cluste a;{{‘afd to define. Av,CL.S, ¢. 23-4. 3 aw,
o . P . (not random) .
1236 57 clones, follow micrgosc. plate only 3 NVG. _ - ‘
18 Clo’ 7 aw.
1237 (eff. Tween) This prepn. seegsng. 11/ 173 /185
- B although very fresh. 15 swe -

Should compars directly with 1234 prepn.
.48 clones. followed micros. 4 gave,hs‘v_l%(ugr. non mot.) L
10 quddscent clones gave only singles; 6 with fairly numerous motiles
gave 2 T's, + 1 with clusters.
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The principal point is perhaps best met by experiments like 1234, plating fairly
early. A corralation of trails with pluricatenates like 1237 might be worthwhile,
but more laboraious. 4 : :

In view of sluggish motility of early log phase cells, this should perkhps be done with
earlier clomes in aged medium.

In some prelim, expts. yesterday, I noticed that TM2 transferred to aged medium supsrnate

was more actively motile, particularly showing a more jerky motion with shorter fmee
“path. Examination of TH2 in motility agar suggests that many cells are directly immob--

ilized, others move in apparent interstices, but still more slowly than notmal. There must

be a considerable accidental factor, and cell with numerous mobile préogény naturally has

best chance to propagate a trail. Since genetically competent TM2 are immobilized, there

can hardly be immediate correlation of genotype mmi (or pluricatsntation) and ability to
move. Should watch traizd in situ if possible. Why not?

Plans: continue with experiments like 1234. Compare this prepn. with 1237 in yield of
tradls. Contlnue with medium effects. Set up trails in situ, selectidg cells which remdin
motile in gel. to see if these form the most chains.

Do not forget many other carryoverst
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Conclusionsk 1§38-40.

MWAR 21 1955

among motile initials plated
1. Incidence of tralls/varies with the fluidity of agar. Addition of 40% diluent
gives very high incldence. In any event, agar that is hardening tends to be
quite inhomogeneous, if maintained at critical tempeeature.

2. Single clones can give at least one trail + large clusters in harder agar, and
numerous trails in soféér. This is clairly an unreliable criterion for singularlty
of catenation of higher mlimt order.

Further plans:
1. A few more tests of fluddity and related variables for photograrhic documentation.

2. Shift studies to direct pedigrees; need some further data on irritants; inh. of
- cell size growth and chamotactics.

- 3. BM transfers,
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;1’ about

breth ﬁer plating clones.,

29+/1000
without further

C13
growth.

Plant ind

12:30 - 3300 PM, P]

Jéi'

(Spent broth = overnigh

or anaiyaﬁ.i. (d11. MGA very

r aoupy! ) !

] and decant. Hu-i-onl ﬁ.ne grmulos still

Note L eleae
as many.
m F]-a-.
(4%
3 |had 2+ flo
23/1000 | 86 12/.

ividually, plek &
ate in MGA-40).
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ted to

18 clones (in spéat broth uamino:l.

5 haA 1+/e. 1¢o of which 4 iso:lat.ed to
Gl, 2,3 » each iLOlo
. (‘rhne i #oll.cud

) broth far eloneg. <C5 1-3

i) T

sent).

» while

|

and platlod

bu o).

pate: APR 5 1955 REF:
| 1 2 3 4 5 6 7 8 9 10
New . a)t from aerated ¢ , b) from unasrated culture.
“*Both +|1:1 n-yir 10:20- 11135-12:10 Refr. | (Incubl. in rot. |
Note: Botator
now standard for
-asration. |
A): Prepn. a). Fuse| traps 12:30, collect ca. lbO motiles, but use to spht (2}
o , 2-2:15 : ,
10 DEG piek to Eago. Incub. in .5 ml Pequ to ¢. 6:15 PM/ Plate in MGA *
40% lsq as dilueht.
B): Same collection, plant in spent broth (SW666 Aer.) to of. total clons size. St. ET.
A) Prepn. b) Puse /4 PM. Collset 5:30-6:00 (same hoedlé tr.) m.. prepn| ab least as
| . good as a, probably better.
1000 (+) / 1 ml. Plate 0.1 ml samples :’Irgo Pla#os, .05 j.n small. Compare
20 o
WA, + 40% Rsb dil., + 60% NsA 4il. . 37° 6:1.5 nRT to

ey the gsediment
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37 somw —x SW666
undivided clones

spril 21, 1955

56 (1) isolates, grown to 213 and summarily examined for motiles. Counts are
underestimates. No tech losses
NG 32,2 Swarms /4 No motiles H less than 9 22 10 or more 11

Maximum extimates 40+. 5 clones were harvested for replaging of the intermediate

chains,
No., Est motiles harv, + mm. mot left behind Plate
' ! , Coo
B3 18 20 4 101 3@1-”11131-, e
Bl12 28 22- 4 10) L I lvsT et
{M c9 20 28 6 5 | Ll;{u:"«{,, kbt oo
X?“ c1 30 37 | ooy . tuls O 311
. ¥n 10 ' 10 ' 34 swaumes + )3 nm.
?W W45 ) 4 ‘

92 ') Estimates on clones with many chains are therefore moderately low. Some of the meros
oA’ may have had a motile but this was looked for. However, these drops were not searched
with a trap owing to shortness of time.

N

In addition, 4 drops had apparent swarms, but it was difficult to estimate incidence
of non-mébile elements., Therefore these were blind-picked and plated immediately.
(picked to 10 ml, est. 60-70% recoveg; plate .02 and .2 ml samples)(This will help
evaluate estimate of clone slze as 2

Swarm % mot. clone size logy Plate

c2 20 0% n : 2oL Hyw 43 1's

Qe 339 - WAl

e/, oL H s '
¢l 20 Za/ 13 M"f .Vflw*')fk"c;as

W /nzfmo? - m>?§t; l/oWM)’CD( -3
yor T R

The data may be grouped as follows:
. mots. clones Inchebs achat
inv A1911321115g35614.91011;na_¢ 12+ anl
c15-D1 0 A10 15 B5(8 D4 A7 6
conf,in 1 A6 14 B4 7 10 12 C7 10 D2 9
tally bu 2 B9 €12 2
not plt 3 A2 B8 14 Cl5 D3 =3
4 A5 Bl G4 — 3
~. m6 m - !
‘ 8 D6 D9 2
"1o" A3 A4 D10 3
11-12 A8 B6 - ';’
14 18 20 Bla B3 C9
20+ Bl2 C1 C9 == see above b 3

S Pl o7 D8 &2 ch)
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1253
Tetrazolium- formazan chains preliminary ﬁgﬁ % a\ ‘!gﬁ

.005%
P22. Prepare stained cultures. Add 1 ml overnight culture to 7 al broth + TZ .09¥%
Incubate ¢. 3-4 hours. Also (A) add TZ (1/200 .5%) to 1 ml culture directly.

Best method of preparation appears to be growth for short interval with T2. Proba.bly
only older nongrowing cells willstain.

Refr. to 1 P 23. Test isol. to agar, small liq; drops. Madn traouble with agar is
confusion from dirt even under oil. Probably better in fluid with a nonmotile culture.

1P isol. 1) mot., W=2344 to Al

4P 3 more to A2 > -
4PM 6 stained W-2802 to small drops near situs C. These were termihally marked. ( 74&[;2}
_ Hunt for rare medial marked= 7,9 , -/

2 W-1177,(dividing) 9 is terminal, 10 is medial.

ol o foid, Do Y bredf 2 e bk e
W

wil® sy T, 2y Lol i & vl
gt cu;r7m a ViWU . \

&> —= o> >

©, T dnes 2




—x SW 666; divided clones, T2
1254

DATE: APR 2 5 1955 REF:

1 2 3 4 [ 7 8 9 10

S
Standard| sys tam now: SH-940 (FA 93;|H,") 8& |~x SW 666.

(o] !
A. Overnight SW666, 1ml + 1 ml .OL% T2 broth?Stained 9:00-10330. Wash and add
FA 93 to|pellet. 11 AM - 1 PM. (Cf. B); sediment pellet for harvesting motile init.

A= cells presbtained; Zhours+ pto/
)

B, 1:1 + FA93 9:30-11AM. Add = vol.|TZ broth, Incubatp tillg stained (1PM). Sediment
to harwr: pellet, (3i/2 hrs. + pha .

10 B= cells poststained.

Found: y motile initials in each, but st no motile A were stainad (overstained?)
About of motile B were haWwelled; c. 50% of parent population.

Summarys |28 isolates from B, 2 from|A. 5 clones invipble. initially., lonly one Z

(granule) chain|died later. Zxxyximxx Z c s were followed for 1.'1’:.0 6 fissi
1 clone gave a swarm (c. 50% motile) = 31B/ £~ ‘ V‘?’%Z;
g

ot iy § clusso Aot £. Thas ppiecd
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1, Currently enmeshed in hhe fate of £ granules, Can thess really givr any importang
imformation? By following a granule during the growth of a single cell, one might get
a clue as to whether groth is interstitial or bipodar (jn a few cases). To distinguih,
one might have to show increasing separation between two granules, befors flgsiom in
a single cell and thismay be difficult.

It is already clear that 1) terminal granules usually remain terminal, and that this
is the most common type, already suggesting a polarity in the cell. Occasionally,
bi-antipolar cells are seen (more commonly that bi-synpolar), suggesting that the

two poles share something distinct from the fissile center. However, the basic
interest in the Z granule for the current problem is the possible correlation with

E, and this, if anything is what should be pursued for now., Later it may be conveneint
to try to bepeat experiments with a polar-flagellated organism,

Another sideline is to use the mhaihs in stiff medium to study other problems, chiefly
lethalktym both spontaneocus and UV. Also look for data en growth of branched cells.
(Twort)

2, More pertinent: 1),look for divided E further. 2) diagnose E,S sells by viscous
‘media., 3§etranafer intermediate chains for electron microscopy 4) clean up serotypes
of co-segregants-- collect more? 5) For , and others need to complete review of data
and write up.

Lab plags: what to doS? Things are a mess,

3.TODAY: Clean up what is accumulated to look at and photograph.
Start new preps. of 93—x w/wo T2, Use for divided clones and for Z correlation.



Motility selection: initials in methocel 1258D

(Sat 5/7/55~ Sun 5/8/55—-)

Use TZ atadmed prepn. 5/6. 12n7 Chexked first with 1237A1+ for swam
motility., In this series, used 2% methocel 400, diluted c¢. 1/10 with penassay.

a) use methocel for trap; b) isolate initials in broth trap, then trANSFER to mecl,

The latter was found ineffective (probably still too stiff); By 4 PM, had isolated
13 cells still sluggishly motile in mcl trap, and 7 addl. which were at a distance
from reservoir but not now motile. swarm cells were sluggishly potile in this metho-
cel cone., about 56-70% were directly inhibited. This oln. probably wets glass more
effectively, at any rate it tends to spread, and a few of the mbbiles below may be
contaminants from 1237A1+/

The motile residuals above were M‘p in individual drops of broth for class. as
Sw. or E cells,

Ngnfound, in first groups 6 swams, 3 E, 2 ng, 2 E.
second | LE 1ng 2F

Total 6S 7B 3ng 4LE

which demonstrates strong selection against ¥ cells

Destdiled counts:
growth motiles

1. 4t 9 (104)

2 3% ouf swarm, 50%2-

3 4 2

4, ng The occasion was also used to

5 M - 12 (from Z cell, but 2 nf) plant about 25 single motiles

6 o b 0,1 (removed beforé test below--per-

” sn? 3 mot cell | baps should have been left in it)

§ 20 o 16, sev. shakes, prob. sw for opngcoddance on immediate

9 oW ew and later motility of dividing

10 sy o chain cell. About 12 usable cases

11 1ike & no diserepancies, some to one or -

12 500 12 two later divisions. As none gave

13 200 sw teo mobiles, pres, none of these
wereff , Of remminddr, most have -

21 4 4 two app. nm at this division--

22 ng it may be possible to reexamine -

23 4t 18 these drops tomorrow. What is

2% 4t 2 significance of this crisis

25 it 5 in termination? Is is growth in

2% it 15 fresh medium? (May still need

27 It 16 & good exhausyed medium to keep

cell size amall,)

P8 These were then used in tests for residual motility in mel, Unf., 1,5 were

wasged in 58% mcl 15 (calc. visc 200) which proved also to inh, swarms, Further

tests were then made with mcl 400, 1.8% and 1% (1:1 penassay), the latter being
adopted as it permits almost full motility of motile swarms(from above). (This mAy

be too fluid for accurate discrimination against ¥, as will be saen). From E: 12,23,2,
26, 27, alsegedher cells reisolated which remained mot¥ikere planted for further

classification~> nut ; v‘-fy\MQE wstl,y S

W ﬂbt o W)MJ VZt/)Wf oYy Mp‘,\ /FJ.?A/—LA !
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E: 34 isolates planted w/o lineage afterward.

4E  (9,11,15,16) .

9’?8 (1, 4’3:]_-9]::637’3’3,5959?:1"3’}:4’-n-)
. Rl

5 ng.

Only conclusion: medium not adequately selective. Try 13% methocel 400
(v.i.: 1260)
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-~x SW666 in methoeel 1260
Partitions

May 13. New prepn., unstained. (probably usual, about 90-120mins. )
Fuse drops 2:30 Collect to 3:30. Cf 1259D motile.

No initial was nearly as active as 59D, Pick those hhat have momed the furthest,

not necessarily v. active now, Estimated yield, 10% of broth yield.

Noye : to compensate for spreading of methocel solution, use cg., that has been

greased (human), then flemed. This workesyfflwell, especially with latger drops,

but smaller drops are too convex for best visualization. Intention was partly

to look for early chains (E) in the methowel, but tile did not allow and most isolates

were made to broth directly/(A, B resp.) Lineages were separated at ny=3.
A: 1,2,3,6 ok, Partitions at nj:

L sl 6s5 ng snakes, Later transferred entife clones to get
fullest estimate of motiles.

Al came out +(14):6 Sepn at n; =

Bl-14,21-36, 4 ng, Mostly non E. Records show at first scanning:
2:431 LE 221 3 7320 03431 13338 3 244 2:1 1:0 5
swiswiswssw (1260B33 later DCG verified purity of each). 635 it

Underscores were rechecked (on ungreased slide!) and faliiowing definitobe
falues for splits on theses

1:20 8:20 232 4312 3:2 7: 26 Therefore no equal splits.
General totals:

ES
ng 4
sw l

E

— Little if any selection for E in 13¥ methocel.400. Need
33 .
2% which probably totally stops many motile cells,

W"”f;;"” AP >//)6§ 'l‘ 5/25/, Qj

/1 /
e LU{/ W
7!



]26 1

| / e.
%D //x‘z /Mm zf/ﬁ @Z%Mw%

MW“‘L’(V jﬁmmmwwféw@w
Z:G}W b peranshy '4*717@5/”" Hec 30°©

//o ~4 ‘/ 2 A6 D404 ¢ 250 3% )003 2,711,
JUN 2 1988 L %0, serae!

mm
WALl 206 mitlorelilrp B - Locowmnids, @F

| zfz%uw Fla* (122281%) was f s (0 x /

WC ’ﬁﬂLM zw Yy vm;;;gﬁvlﬂm 5/
*“‘WZ Bty et !

S - MMM\,}‘@MM)M OIMQWJLIW

WW o paee — PRI W WM AR T grercaid) ime 2o ]

ﬂw(m J har.




)26 2

o LU R 1985

A) o m ' Hoz 136
7 p@ﬁ‘ﬁwwc,%&w” prpm

MWM@MFW’%WW %Jm
Z”mﬂ% V¥ ﬁb/g, @;m W'ﬁm

ﬂ3(,44w/—n,rf Sy, . Fﬂwm/wggt"a&w

/613, B L= €2
; A | |
CDIJ\,C» onoz.‘,:l%) | L/\,/‘\é;\ér ﬁé
| @@
_ 47,{412“1»;7\ ga‘fmlzy ofémwlzﬂ
225

mwmm Cf duodopuni . D& thidecd] gk
N ety

‘ ﬁm

| @: gt eslhre]-S
| | B
W{zfﬁoww(a_ 3£ 1S : 22.&1 M/&%{W

[ir-o gra 223467:(

‘/3 37", 28



/Wu,uf‘ J ﬁ*&“’ﬂ' 7
QM—WL g

@/a MWMW?”WW@W

Yoo X 158 BY

) X Swibd Q:’"

WJ wﬂ/l - /o
e ;ﬁ;&ﬁ *7 141 A



157

N4l Ad v.p. A
AS 3 { L s -
-z ¢ A /1
3] | /] I ) )
73 o / )
54 vp
Al,Az o5,cl 4y [&}JW
- Cc2 _\2- | I R 2 av3.
\,9-) =32\ + 19 —
*@ﬁlm ! AR M
, 17/27Z7 37

k,e’—e;:fum /Q:W i " Yo Yy
" |,.(H:n)¢:l:l | C, Il ] 5 L 2 o
’T B D3| 4 1T
Wmu G- A waan D, | | 2 271 Ro

@LWM?Z‘”"'@“” |
84 %/ﬂ:(ﬂlt:, Hae N 62 /(,@3 33 47.
%7 M 24 3»/

Secbocol = pod M busncds v the pedigci .



1/E/ArE

Y2 . @ c33
D

e

3 E£>
£ 2

/

///7‘

I 5

/0 - 3] 3¢

vy Yl dsT

' ug-—ceaed

/0 — _—
L j2 1y
12 -

/o /4 23
o dr YT
I 17 3/
% Y 38
Y /9 —
)y — 15



1 7V
SEP O 1955

atl 6 w%wﬁwmuw»ﬂ/m% “JBDO’U"'T?ZMCW 2035,

/%/W}M W/ s Lo I H})ﬁ}a'z) 132 H37
15 0 bl ¥ bt 48 —



w@(«” dleter Lot i ton
it 19 Y7 V) 7’/»7 L,

ﬁw o sy

i
f”&m

7

SEP8 1955

VQ W .

ﬁ\)




i'f/ Vo g ey | Saame 477

—T\,

H W .



