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. motile cells fairly numerous- Let form single clones; HG divided= a,b.
5.
2
iw N6: examine for chains. Isolate as many motile cells as possible, and transfer

these directly to oth motility agab, as inte> as well as mass transfer

from residual clone.

mm A fs
Isolate # of Fla+/- Trails from pltd. Growth, tradls from

clone singlechains.

4= 10° ~ TT
° A-6 0/4 vw Oo |

B-6 L/h BA 3: 4 oT

C-6 0/.3+ Y Oo

D-6 0/5. So a IN

E6 0/4. Y ; ro,
(I-41 ) .

F~6 22/ oh v F1234E34 22 Og oy

H~6 | 644 | np 76: not law riany 7 sasrah

_ b 1/4 | 1s oO Hee ages

A-5 1/4 y }t ny

Be5 b/oh vx oOSt 43 oft oT

C-5 b/oh / A: My Wee

D-5 13/.4 Sy pl23h 3 éh3y, wt i?
pqs Sure

E-5 NeB- beSr /

F-~5 0/.4

G5 0/.5

| (2)
G6 7/oh oe G34 73 laa. Ke T-

iffawe whyysef ind Le ehyymatacte

bipie

itswlbo *= 3o/ > SPny/



 



FEBBT 1955

☁326

CappSie3neki, 1-48 ☜mia
+6 2pole T 4317 Vo def, adrats

~
plot co suh6le ! t

Gl GL To (cerarers 21)

6 _ © Svan

&3 f O | haa 6 scaUlaf

. | Gna)
AL 2

é SF. : HI

© > | [oaly
°: ~ ll ye 3%" O

he &- 2 YW oO Y |

y 2 3. 4 0 | )

t * { 40 ia?

iS sa 4cy 5 poe BY (ee ; of

5 i fm | 54 ; uy

a 2 (un or 4 . oo

3 > th 4 | .

3 ♥O 5

Hib) / a 5 2 bi 3 | mA

Za
eS r 4

° b > os
rh

G
NS Tae. : #

jz{ 0

 

 

 

 



Mice Lo Sercetag foe D sts A Le

 

attplicyddpalaff NED,

CM ce eteseen eh, Caan20%Cle (EE). eatitl WAper
, Sw: Ass.

bs. bab Cha I

 

V8B tt

va . fmbe 4 Lechatirn FEB t L195

pesrdsl unk fordbbe: ddeontonpe

G
Me sof

AG 4& Oi.
FoF +E ( )-

62



 

8 untula fe

5. yh ~ akg winks 3 Datshoptnrye

Mesppat OCGvobabind

 

koe srannit

Might Wig dew sppanihei pean

BRLE WES
Ww 745

[VPC 1 = prestoed!
1002 =fedovam 5 shoo☂ BOK



 

 

 

 
  

 

DATE: REF: _

1 2 3 4 5 6 7 8 3 10

web weindk z BLP me

Suspend 31 Owe ow jou List WO = B} men [ee

d:lhe pio [=< 3 mia, | oS spite soos #1 | plate. Olean lade NSA

dite luae = 200F )R. plte 30% Hh plete Oo. lew a NSA

☁ dilute. tw = 390%) JruwL : (2A 12/6 te glada Oodce| obs» NSA

poles Ie = BOK [rR , plats SY Fd eb oer ate NSA
dilute HHO |= 30 yf phe Izy HIS eft) 0.0% ee wits NSA

puis rio 2 se Ry pW O3yY we ph Olea nA, NSO

Guha | rite s SO fw, ght O12F #7 plte 0.04cc ote USA

dilute nto |= 6.3e [eR 5) pitrilooss [48 plite o. lee otk USA
20 ?

109/,L oma fl ->| oa, FR & Jo7ele 10><♥ 10 10☝ -♥ 16°S♥ jo <-]

108 / wi onceOo foo om H+ 3

eendcte {on;wm, ok azew i) vae_cor.Q Bens ot 30° CL

oft2d~<s |
No 30° & 37°C antroge! ¥/ .
t foo Criledol pes nee Sa

3° . ♥ Not) carcAral cae

y VGBO |v 984 |n 132 2.4K0% ♥_
5 2% 267 282 2,3f10%
6 BO 7 15 2.54105
7 | 29 22 28 2,2XI0
8 S a 8 2.1K o>

2-4X10% LaHein { t na,pebianed yee

ma aohy coleictin Br Cody )
rapdiceks acto EMB lnc ow prepettion ot ☜co: .

Te | {oun Wer %0 9 Le A ) 9,

29_, ] 1% % 4070 £ ( a, 2 To 5

og | i 49 6

|

28% ♥ ee iadacimes
g | a b 272, 25 Vo
2d 4 24 tr 1Y@e

ta L-
50 36 27%

eo 164 pe
458 47 358 2U%

B13 174 (242)
\ ;   
 

 
 

 

     

 

 
 



/214
50B ♥-x SW-967

transfer motile initials to mot. agar

 

reps19850
nelle nee re

☁The primary purpose ofthis ☁experiment is to evaluate to☁addition of extra SR-967
cells to the explants, and to estimate the fraction of trail-forming clones per initial.

50B♥x SW-967 9AM-1130 AM. Coneentrate mixpures and trap. (This procedure works very
(SW~546) well. Its main linitation is that 30-60 minutes are needed to entrap the

motile xells.)

Al-F3 were collected to about 12:30, deposited no later than 12:50.

lunch, collect to about 2 PM, and deposit Fi-Hb 2/mpmk} square) by 2:10.
AEhss"Bihs, earlier isolates were_matly2-cell (2/ quere) by

Ca. 3 PM, transfer isolates, at random, to motility agar, either alone or with sup- ♥
plement of cells of SW-£66 or ☁SH-967.
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Bearings: ♥

Since Jan 1, I have been primarily occupied with Salmonella trails. An important ques-♥

tion-has been the uniqueness of the"Z 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 xwmekexkk results with SW-967 are not fully reliable owing to spontaneoys ☜minor

trails". This work has been done onay since Febr. 23. Before that, from Jan. 11,I was

mostly fiddling around. I mist have been preoccupied with otherkinds of experiments

__t00, or weitingor what not, since rehatively 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 a number of misc, experiments on conditions of :

. plating ete., 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}/dfd per platings) and comments

1227: 1/20/25 T: uniqe °

♥x 967 12/60/74 All major trails unkime. some djst.

mass pla.

1228 3/9/10 : majors unkdwa, noticed addl minors 1%/86/ 100?

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

OO . 12290: apont minors . , :

_ Non-linearhowever. Confusion with |
spontaneous minors.

ee ©. 0atERIE caerree.

♥x S666 ☜Almostas prolific source of mtiles

~Izgz «4/18/25° Singlemors,pot otter clusters. 2159/22 *Few,

5$w/13/79/100---
Clone size c. owe

a
wn1233 1/34/47 Single small trails; afew other

♥♥__♥♥--♥ - -glusters. c. 26 Lye a ene nena

1234. 6/25/48 Definite concurrence of smaller trails or larger 30/149/200

 cluste 33,hayd to define. Av.CI.S. 6. 23-4. 3 sw.

1236 57 clones, follow micrgose. plate only 3 NVG. .

18 el., 7 aw.

1237 (eff. Tween) This prepn. seepsng. 1/ 173 fies |

woee a although very fresh. . 15 sw. ♥
Should compare directly with 1234 prepn.

__._48 clones. followed micros. 4 gave. sw (segr. non mt.) ee

10 quédéscent 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.

In view of sluggish motility of early log phase cells, this should perkkps be done with

earlier clomes in aged medium.

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

was more actively motile, particularly showing a more jerky motion with shorter fgee

☜path. Examination of TH2 in motility agar suggests that many cells are directly immob-

dlized, others move in apparent interstices, but still more slowly than nobmal. There must

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

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

can hardly be immediate correlation of genotype amt (or plurieatentation) and ability to

move. Should watch traiza in situ if possible. Why not?

Plans: continue with experiments like 1234. Compare this prepn. with 1237 in yield of

trails. Continue with medium effects. Set up trails in situ, selectédg cells which remiin

motile in gel. to see if these form the most chains.

Do notforget many other carryovers?
~ 7
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- Gal, Nelson | .
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Conclusions: 193840.

MAR 21 4955

among motile initials plated
1. Incidence of trails/varies with the fluidity of agar. Addition of 40% diluent

gives very high incidence. In any event, agar that is hardening tends to be
quite inhomogeneous, if maintained at critical tempseature.

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

Further plans:

1. A few more tests of fluadity and related variables for photographic documentation.

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

. 3. EM transfere.
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pate: APR 5 1999 REF:

| 1 2 3 4 5 6 7 8 9 10

New . a): from aerated § » b) from unaerated culture.

Both#1:1 aiial ps2 11235-12210 Refr.

|

(Incub. in rot.)

Note: Rotator fo !
now standard for
-asration. |

A): Prepn. a). Fuse traps 12:30, collect ca. 100 motilas, but use to spat (2)

. 2~2215 ☁

10) = BCG! pick to i Incub. in .5/ml Ponaspay to c. 6:15 PM, Plate

in

MGA#

40% KSB as diluent.

B): Same collection, plant in spent broth (SW666 Aer.) to of. total clon size. St. ET.

ch: Prepn. b) Fuse 4 PM. Collect 5230-6100 (some needle tr.) This prepn| as least as
| good as a, probably better.

1000 (+) / 1 ml. Plate 0.1 ml samples ☜ire Plates; 205 in small. Compare
20 a

MoA, +440% HSbdil., + 60% NSA dil. . 37 97 n RT to

ey the sediment
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37 xem ♥x SW666

undivided clones

April 21, 1955

56 (1) isolates, grow to 213 and summarily examined for motiles. Counts are
underestinates,. No tech losses

NG 22;2 Swarms 4 No motiles % less than9 22 10ormore 11

Maximum extimate: 40+. 5 clones were harvested for replaging of the intermediate
chains,

No, Est motiles harv. + nm. mot left behind Plate

B3 (18 20 4 ID) 3 oy: Lus T. Fee

B12. 28 22: 4 10) No lvsT leuk,

. I+fuaad, ribebutKhte co 20008 6 5 fat pet

fesihee Cl 30 37 Hvis, Coe 30'S

, Fy 10 10 34 swan + JS nm.
eat ☝ ☜ No-fracts,

) Estimates on clones with many chains are therefore moderately low. Some of the seros
ork may have had a motile but this was looked for. However, these drops were not searched

with a trap owing to shortness of time.
♥

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

Swarm @% mot, clone size logs Plate

c2 2 '0% wv . 0% Hw 43 1's

of, oe Ya '

out 70 40% 13 GF ae dee wal

pape" pegm 72Ldormuristyd06«J

ee RNsass
Thedata may be grouped as follows:

_ mots, clones Inchaba fue
iny Al 9 U1 B2 11 15 63 56 14.D 10 115 DB OF 12+ snl |

615-D1 0 A10 15 BSCE_DA AT 6
conf,in 1 A6 14 B4.7 10 12 C7 10 D2 9
tally bu 2 Bg C12 z
not pltg@☂ 3 ☁A2 BS 14 C1 DZ Ss

4 A5 Bl C4 3
~~. m6 Ki2 ~ !

8 D6 DO 2
"10" A3A4 D10 a
11-12 a8 B6 3

14 18 20 B12 B3 C9
20+ B12 Cl co = see above shh 3

SO plo7rnve &2 c\I
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Tetrazolium- formazan chains preliminary APR 3 4teae

005%
P22. Prepare stained cultures. Add 1 ml overnight culture to 7 al broth + TZ .O9f$%
Incubate c. 3-4 hours. Also (A) add T% (1/200 .5%) to 1 ml culture directly.

Best method of preparation appears to be growth for short interval with TZ. Probably
only older nongrowing cells willstain.

☁Refr. to 1 P 23. Test isol. to agar, small liq. drops. Man traouble with agar is
confusion from dirt even under o1l. Probably better in fluid with a nonmotile culture.

1PM isol. 1) mot. W-2344 to Al

4PM 3 more to A2 >>:

4PM 6 stained W-2802 to small drops near situs C. These were termihally marked. ( b2}
_ Hunt for rare medial marked= 7,9 OA.

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

we toerprud, Zo atldrat2 Fate bukfae
rag

wd ae Te a5 bok Meto 6wind
oechil9 a edt ,

oo ♥>» eco <>

@ oe
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DATE: APR 25 1955 REF:
 
 

1 2 3 4 6 7 38 9 10

  
5

Standard] systam now: SW-9L0 (FA 93;/H,~) @& tx SW 666.  

  

0 .

A. Overnight SW666. Iml + 1 ml .01% TZ broth}Staion 9:00~-10330. Wash and add
FA 93 to|pellet. 11 AM- 1 PM. (Cf. B); sediment pellet for harvesting motile init.

A= ¢ells presbained; 2hours+c

)
B. 1:1 +, FA93 9:30-LIAM. Add = vol.|TZ broth, Incuhats tillg stained (1PM). Sediment

to ah pellet, (31/2 hrs. + pha

 
 

10 B= cells poststained.  
Found: y motile initials in each) but st no motile A were staindd (overstained?)

About of motile B were|hawelled; c. 50% of parent population.  Summary? 28 isolates from B, 2 fromlA. 5 clones inviable. initially., jonly one Z

(granule) chain|died later. Zoqgckmn Z c s were) followed for 4to 6 fissi
lclone gave a swarm (c. 50% motile) = 31B/ ee 7 neptles

?UcoresautmonnegA PkasoahrE. Thad oggpinaad
4 /\ aotetlnr-2:fark Kanonrgpetaline .
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1, Currently enmeshed in bhe fate of £ granules. Can these really givr any importany
information? 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, figgios 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 polerity 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 shaihs in stiff medium to study other problems, chiefly
lethalktym both spontaneous 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)transfer intermediate chains for electron microscopy 4) clean up serotypes
of co-segregants-- collect more? 5) For 4 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 TZ, Use for divided clones and for Z correlation.



Motility selection: initials in methocel 1258D

(Sat 5/7/55- Sun 5/8/55-♥♥-)

Use TZ staimed prepn. 5/6. 12n7 Chexked first with 1237A1+ for swarm
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 mel.

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 conc., 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 1237Al+/

The motile residuals above were geetin individual drops of broth for class. as
Sw. or E cells.

wes found, in first group:
second

6 swarms, 3 E, ang, 2 Ff.
4E lng 2%

4%

which demonstrates strong selection against ~ cells

Total. 68S TE 3ng

Desailed counts:
growth motiles

1. At 9 (104)
2 3% oS swarm, 50%? -
3 At 2
4 ong The occasion was also used to

5 At 12 (from Z cell, but Z nf) plant about 25 single motiles
6 nn $ 0,1 (removed before test below♥per-

zBp 7 mot cell haps should have been left in it)
3 20 as 16, sev. shakes, prob. aw for opngcoddance on immediate
9 aw ay and later motility of dividing
Jo sw uw chain cell. About 12 usable cases
11 like & no discrepancies, some to one or »
12 500 eS two later divisions. As none gave
13 200 aw pw two mobiles, pres, none of these

werexE , Of remminddr, most gave -
21 it h two app. nm at this division--
22 ng it may be possible to reexamine ©
23 he 18 these dropstomorrow. What is
2 it 2, significance of this crisis
25 ia 2 in termination? Is is growth in
26 da 15 fresh medium? (May still need
27 It 16 a good exhausted medium to keep

cell size amall.)

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

 
wasged in 54% mcl 15 (calc. vise 200) which proved also to inh. swarms. Further
tests were then made with mcl 400, 1.3% 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: 12,23,24
26, 27, adsegether cells reisolated which remained motyiere planted for further
classification-> pr ute Ewes. Svenpro tere.

apubinpales !
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E: 34 isolates planted w/o lineage afterward.

4B (9,11,15,16) |
vF (1; 4y35151,657,35355y55251,351545 --00)oe 7%

2 Dg.

Only conclusion; medium not adequately selective. Try 14% methocel400
(vies 1260)
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--x SW666 in metkocel 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 mowed the furthest,
not necessarily v. active now. Estimated yield, 10% of broth yield.

Noye s to compensate for spreading of methocel solution, use cg. that has been
greased (human), then flamed. This workesyd¢lwell, especially with labger drops,
but smaller drops are too convex for best visualization. Intention was partly

to look for early chains (E) in the methowel, but tie did not allow and most isolates
were made to broth directly/(A, B resp.) Lineages were separated at No-3¢

As 1,2,3,6 ok, Partitions at nj:

14+ 31 635 ng snakes, Later transferred entifte clones to get
fullest estimate of motiles.

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

B1-14,21-36, 4.ng. Mostly non E. Records show at first scanning:

23431 Uh 2:1 3 7320 0354;1 13338 3 2et 221 2:20 5

8w3 sw; sw3sw (1260B33 later DCG verified purity of each). 6:5 7:4

Underscores were rechecked (on ungreased slide!) and felowing definitobe
Zalues for splits on theses

1:20 8:20 2:2 4:12 3:2 7: 26 Therefore no equal splits.

General totals:

E 5
ng 4

sw l

E
♥_ Little if any selection for E in 14% metkocel.400. Need

33
2% which probably totally stops many motile cells.

ee 21M sI\8 f x/24, (,
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