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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 nixhu'u and trap. (This procedure works very
(Sm~546) well. Its main limitation is that 30-60 ainutes are needed to entrap the
motils gells.) ,
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%, earlier isclates were _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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Boa.ringa

Since Jan l, I have been pri.marily occupied with Salmonella trails. An i.mportant ques-
tion has been the uniqueness of the"E particle”. This would be hard to establish by
guantitative data on the clones directly, and I have been principally concerned with
looking at platings of small clones in motility ggar.
The xmkmxik results with SW-967 are not fully reliable owing to spontaneops "minor
trails®. This work has been done ondy since Febr. 23. Before that, from Jan. 11,1 was
mostly fiddling around. I must have been prececupied with otherkinds of experiments
_too, or witing or what not, since relddtively few experiments are recorded. There are

also somes experiments on crosses of heterogsnotes, but DCC did most of the routine on

~ these. From Jan-Febr,, there were a 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)/ffd per platings) and comments
mass pla.
122?" 1/20/25 T: unique *
1228  3/9/10 T: majors unfdem, noticed addl minors 13/88/ 100?
1229 8/31/39 All T unique ‘ 2/,/198/200
S 1229C: apont minors A “
. Total
-—x $67 12/60/74 All mejor trails unjdme. some dist.

_ non~linear however. Confusion with
spontaneois minor:-.

- e e

" —=x SW§66 Almost as prolific source of motiles

T TI232°  4/16/25 Single mjors, zguf. other clusters. _ 21A59/202 + few.
Clone size c. o :
T o 53w/13/79/100 —
1233 1/34/47 Single small trails; a few other v,,\
- - - clusters.  c. 26 o e

1234 6/15/48 Definite concurrence of smaller tralls or larger 30/149/200

clusters; to define. Av.CI.S. &, 23-4. 3 sw,
R ’&{imfd (not random)
1236 5y clones, follow micrfosc. plate only 3 NVG. _ - ‘
' ’ . 18 cl., 7 aw.
1237 (eff. Tween) This prepn. seegsng. 1/ 173 /18er -
B L although very fresh. 15 swe —

Should compare directly with 1234 prepn. :
____4B clones. followed micros. 4 gave (segr. non mot.) S
10 quddscent clones gave only singles‘:% 6 with fairly numerous motiles
gavwe 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 wortlwhile,

but more lahoraious.

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 feee
“path. Examination of THM2 in motility agar suggests that many cells are directly immob-

il1ized, others move in apparent interstices, but still more slowly than notmal, Thers must

be a considerable accidental factor, and cell with numerous mobile progény naturally has
best chance to propagate a trail. Since genetically competent TM2 are immobilized, there

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

Plans: cpntinue with experiments like 1234. Compare this prepn. with 1237 in yield of
tradls, Continue 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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: Conclusionst 1§38-40.

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 photogr%rhic 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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breth ﬁer plating clones.,
29+/1000

’ flﬂj’bhel‘
10+/-00.

;1 about

Cl13
growth,

Plant ind

12:30 - 3300 PM, P]

or anaiyaﬁ.i. (d11. MGA very
(Spent brioth = overnigh

Jéi'

—x SW 666 1242
pate: APR D 1955 REF:
| 1 2 '3 4 5 6 7 8 9 10
New . a)t from aerated ¢ , b) from unasrated culture.
, Bopt;‘l:ﬁ 1l n-yir 10:20- JL1:35-12:1L0 Refr. | (Incub. in rot.) !
Note: Botator
now standard for
-asration. |
A): Prepn. a). Fuse| traps 12130, collect ca. lbO motiles, but use to spht (2}
o , 2-R:15 : ,
10/ DOEG plek to E=30. Incub. in 5/ ml PenasLag to c. 6:15 PM, Plate MGA #
40% lsq as dilueht.
B): Same collection, plant in spent broth (SW666 Aer.) to of. total clons size. St. ET.
d) Prepn. b) Puse /4 PM. Collset 5:30-6:00 (same hoedlq: tr.) This prepn| ak least as
| _ good as a, probably better. | %
1000 (+) / 1 ml. Plate 0.1 ml samples :’Irgo Pla#os; .05 i.n small. Compare
20 o
WA, + 408 Rsb dil., + 60% NsA 4il. . 37° 6:1.5 nRT to
6; refr. f r aoupy!)[

.y the gsediment

] and decant. Hu-i-onl ﬁ.ne grmulos still present).
Note t cleae are limjited to » while
as many, 18 clones (in spéat broth uamino:l.
100 1"1(9.'?.) 5 haA 1+/e. 1¢o of which 4 iso:lat.ed to
y A
1 had _g"' lcl, 2’3 » each iLOlo 1
23/1000 | 86 12/-00. (?hne b #oll.cud and plated
ividu pick %0 broth for clones, (c5-1-2 be 2o
. i )
ate in MGA-40).
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37 smw —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. + nm. mot left behind Plate
: ' ! , Ove
B3 18 20 4 101 3@1-”11131-, eoe
Bl12 28 22- 4 10) L I lvsT et
{M c9 20 28 6 5 | L’M’/ .MLMWM
Xﬁ'__‘{‘_’“" 1 30 37 | v.y. tuibs oo 31 1's
L a{Dl 40 45 10 ' 10) ' 3;ojt.ua:tmv°+ 13 nm.
92 elo. .

) Estimates on clones with many chains are therefore moderately low. Some of the merc
oA’ may have had a motile but this was looked for. However, these drops were not searct
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 size as 213.)

Swarm % mot. clone size logy Plate

c2 =20 V% mn | oL Hyw 43 1's .
‘ Qe 33 - . . T

0,)/
W c11 50 0% 13 Mt,;/ f i .;’/:{r sy

P e o T
9 . Y ! )
) Il

The data may be grouped as follows:

. mots. clones Inchebs achat
inv  A1911B21115035614D1011; D3 DS 12+ snl |
c15-D1 0 410 15 B5(8 D4 A7 6
conf,in 1 46 14 B4 7 10 12 C7 10 D2 9
tally but 2 B9 €12 z
not plt 3 A2 B8 14 Cl5 D3 =3
4 A5 Bl C4 — 3
~. m6 m _— !
‘ 8 D6 D9 b
"10" A3 A, D10 3
ll=lL AD D - 3
4182 B2 BC YR
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Tetrazolium- formazan chains preliminary ﬁgﬁ % a\ ‘!gﬁ
0053

P22. Prepare stained cultures. Add 1 ml overnight culture to 7 al broth + TZ .09¥%
Incubate c. 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 72. 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

4L PM 3 more to A2 '
> of

4PM 6 stained W-2802 to small drops near situs C. These were termihally marked. ( 744
_ Hunt for rare medial marked= 7,9 ,

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

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, before 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 conec., 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 group: 6 swams, 3 E, 2 ng, 2 F.
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 iao b 0,1 (removed beforée test below--per-

” sn? 1 mot cell | baps should have been left in it)

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

9w ew and later motility of dividing

10 sy o chain cell. About 12 usable cases

11 1ike 8 no diserepancies, some to one or -

12 500 12 two later divisions. As none gave

13 200 sw teo mobiles, pres, none of these
werefE , 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 E, 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 oY) Mp‘,\ /FJ.?A/—LA !
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aorb
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and may have part.
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had been |separa

v 2 9:45-1N; phage to 1:20, cs ntr.

droplsts individually.

fresh 1sdl. C to 4230
transfer latter as families o
t out descendants,

initials | (somewha

serum, 'di:ough cells may continue to

and refr| 1:40)

|

1
|
|

t late now Jor tes

solate 1pitié.ls ih 1% methocel 400

ts)

s planted out. 3 proved viablem aw::ms.

DCG for |results of platings(after
but neither viable. :

i
|
i

dimikikshed thersfore.
1% Methoce probably too thin..

once or' twice at

picking to broth)

n2-n4 owever,

or

Is 38 isolations, 3 ng; 5 swarms; on}y A4E, none inferesting \
E-clones were r ed for cqntent. In B2, sib/ to swarms 22 otiles,
transferred »3; 4; 5(sw). The motiles in E2 tested, all jgave risé to
inviable or ¥ clones & therefore certainly not sy cel}s/ {

s rig:l.na.lli looked as if o c. 100+/104 but these later proved to be azarms.
The |clone wa vered (owing to drying out‘ to verify originaly low assay.
d \Y ' | ] z
Pl o H{—\ 10" ke )
I ~
) /€
evau / |
Otherwise, de numbers |off internediates were not Irecorded.

| Fe 5/10 interm motiles tested in & serum: | at least (28) frqn 5 clones were bo,

| but 2/4|from B15|were not! However, two sted swarms were inhibited; specificity

of se should reche . 7 Y? :

, /5%

Also saved 1259B1 (= b8). |Swarm~ test§1 by plating ;
sB (= ¢ 2z cell removed at ng = nonmot,h) (not nPt cer record
omid a1l | | |
DCG £ D1-3 motile but with confusing clusters. Bl: no| definite swarms B2b \
"alJT cluaterq"- a pure non-mbtile. Will} have to|be recdh?cked on return | kﬁ\f,\ '



E: 34 isolates planted w/o lineage afterward,

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

9’?8 (1, 4,3,]:,]:,6)7,3,3,5,5,?,1‘,3,},4,....)
w - 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.
As 1,2,3,6 ok, Partitions at nj:

Lt 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
swiswiswi;sw (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:
ES5

ng 4
sw l

— Little if any selection for E in 13¥ methocel.400. Need

33 .
2% which probably totally stops many motile cells,
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