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-xss%7. FEB 5 1955 
trail8 to agar 

1 ‘7 t 

m7 - ._ _ . ._ ., 
4 5Olkx SW967 (fresh). U30-440. & 'Ltdh c&s ia& numroi* Let fora singly clonos;~~6 di&d= a,b. 

6' 86r exaabfor chaim. Idate as maajraotile cells aa pomible, and tranafor 
there diraitlyto or~imryaotility agaB, aa idi.*p', a8 well a8 ma68 tramfer 
from residual clone. #-- 

, 

&olate 
fi 

# of Qa+/- 

t 
6/4 
l/.4 
11.4 
41.4 

41.4 
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SOB --x srr-967 
transfer glotile initials tom& agar 

FE6 8 19% “_ .- _ _ _ -_ ---- . - I i.. ., 
__ .__ ._“. .,.,__ _.___ ., .-. -. _ -.- ^. - - . -_ 

The pr*y p&&A of this &&iA~i G~toAAluata to additioa of extra SW467 
callr to the explanta, and to e&is&b the fraetionof trail-forming clones per initial. 

50&-x k-967 9AhWl30 AM. ~Conentrate mlxkrr end trap0 (This prouodure work8 very 
bw54Q mll. It8 fmin lidtationb thatjO-60 minutea are needed to oatrap th 

-tils Ra8i) 

Ca. 3 PM, transfer laolabrr, at radoa, to lotilltJ,agar, either &lone or with mq- 
plemnt of w3lls of SW-666 or SR467. 
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Bearinga: ~. _ -. .._~ _ _ _.. -- 
Sincm Jan 1, I have been prinrarily occupied with Salmonella trails. An iaportsnt.ques- 
tion has been tb ufaiqueness of the- partiolen. Thiswouldbe hard toestablish by 
qurn&itativs data on the clones directly, and I have been principally concerned with 
look* at platdqs of ssall clones in nmfflity Cigar, 
ThexmUsi%results xi.thSW-967 are notfullyreliable owing to spontsneop hinor 
trails". This work has been Bone on&y since Febr. 23. Before that, from Jan. &I was 
mostly fiddling around. Imusthsve hsenpreoccupiedwithotherkinds of experiments 

-. . ..ti~._or.wrii&ng or lrhat not, since reUtively few experiaents are recorded. There are 
also some experiments on crosses of heterogenotes, but DCG did mst of the.routine on 
these. From Jan-Febr., there were a number of mist, e~erismnts on conditions of - 
plating Catc ., which amounted to very little. There were some indications of war 
and. &or trails. Also developed technique of trapping fromconc, cell susp. 

Summary of clone platings. (trails per clonesl/&# per platings) and comnents .~... .~ mass pla. 
1227: mm5 Ti uniqe l 

1228 3/9/10 Tr majors u&&m, noticed addl minors u/86/ loo? 

1229 8/31/39 ill T We WuJfv~ . 
. .-. - -. 

1229C8 spent lainor8 
--.-Total . 

-x 967 12/60/74- ai major tldls u&@e. SW cyst. 
m-eW= bmver Cwf-ion with ..-.. .-..-. . ? _ .~ ~_ _-__~-___~_ 
spontaneox minorr, 

we...., -.- . m*--- .- -._-. .~~-~-. 'z~ .t 
8 as prolific source of stiles 

-- -JzF- -4J16f25. Shgle~isjors, 
Cloru, sise C. $ 

tit Mher clustdrs. r 
0 %+: 

..n&w@)2. +. .ts ..-. 

(ao.t Eandom) 
12* 57 clones, follow'micrfosc. plate only 3 NVG. 

1237 (eff. Tweed This prepn, seeqrsng. 
_ althoughveryfresh. 

Should compare directlywith 
..--.48 clams, followed micros. li 

10 c@&scent cloues gave only singles; 
Saw4 2 T’a, + lwithclusters. 

s/m /m ----~.- 
18 cl., 7 SW. 

w 173 /Is5 ~- - 
15sw. .- 

prepn. 
non Blot.) 
fairly nwa8rou8 m~tileii 
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Ihe principal point is perhaps best met by experinknta like 1234, plating fairly 
early. A corrllation of trails with pluricatenates like 1237 might be worthwhile, 
but more laboraious. 

In view of sluggish motility of early log phase cells, this should perhbps be done with 
earlier clomes inagedmediuai; 

In so& prelim. expts. yesterday, I noticed that TM2 transferred to aged medium eupernate 
was more actively motile, particularly showing a more jerky motion with shorter fsee 

~ *th. Exadiiation of IW2 in motility agar suggests that aeny cells are directly S- 
ilized, others move in apparent interstices, but still fmre slowly than noWal. There must 
be a considerable accidental factor, and cdl w ith nume1polld mbddld‘pr’sg’?hy naturally has 
best chance to propagate a trail. Since &enetically coqmtent TM2 are immobilised, there 
c8n hardly be immediate correlation of genotype S& (or pluricatetition) and ability to 

mve. Should watch traiti in situ if possible. why nota 

Plans: cpntinue with eqeriolents like 1234. Compare this prepn. with 1237 in yield of 
tradla. Continue uitk mdiutn effects. Set up trails in aitu, seleatidg calls which readin 
mtile in gel. to see if these form the most chains. 

? 
Do not forget many other cerryoversr -. 
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Helaon 
'hete ogenote croasee 
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Conclusions~ 1#38-40. 

among motile initials plated 
1. Incidence of trails/variee 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 temperature. 

2. Single clones can give at least one trail + large cluskrs in harder agar, and 
numerous trails in-sofbbr. This is clsirly an unreliable criterion for singularity 
of catenation of higher R#&& order. 

Further plans: 

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

2. Shift studies to direct pedigrees; need soms further data on irritants; inh. of 
- cell siqe growth and chemotactics. 

3.. Eb! transfera. 

4. write it up! 
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37 arrq -x SW666 
undivided clones 

l-251 

. 56 (1) iisoLate s,gmlmto'213and supplaarily exmined for motilee. Counts ared 
underestimates. No tech losses 

NG 2219 Swarms 4 I?0 motile8 Q less than 9 22 10 or more 11 

Maximum ext~atet @ t. 5 clones were harvested for repla$i.ng of the intermediate 
Ch.SinS. 

No. Estmotiles ham. + nm. mot left behind Plate 
/ 

B3 18 20 

B12 28 22. 

C9 20 28 

4 

6 

4 

10) 
5 

Estimates on clones with many chains are therefore moderately low. Some of 
may have had a motile but this was looked for. However, thesedropswerenotsearched 
with a trap owing to shortness of time. 

In addition, 4 drops had apparent suanns, but it was difficult to estimate incidence 
of non-Wile &em&s. Therefore these weme blind-picked aud plated imediately. 
(picked to 10 nl, est. 60-70% recove 

3 
; plate .02 aud .2 ml ramples)(This will help 

evaluate estimate of clone sire as 2 
-f&-Q 

swazm % mot. clone silte log2 

.) 

Plate 

c2 20 lb% JJ 
. 

The data may be grouped as follows: 

conf.in 1 A6 14 BQ 10 12 c7 10 s 9 
BCl2 2 

& 138 J.4 Da 5 '. 4 A5 Bl C4 Cg 3 -- \. la6 x2 I 
8 D6 Dg 
'W" &A4 DlO 11-12 88% 3 

I.4 18 20 Bla B3 C9 
Bl2 CL C9.s see above 
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%trasolium- formwan chains prelimi.nary 

P22,Prepare ata~dcal~s..llddlnlotrarnightctrlkrreto7dlbrofh+ lZ.Om 
Inmbate c. 3-4 hours. Also (A) add TZ (l/200 .5%) to 1 al culture directly. 
Best a&hod of preparation appears to be growth for short lnbrval with T& Probably 
only older nongrowl8g ceil18 wlllstain.' 

Refr. to 1 P 23. Test~isol. to egar, small liq. drops. MaAn traouble uithagar ia 
conf~Ioafmadirtevenunder oll.Probablybettew influidwlthamxmA.lecul?me. 

lnl i8ol.m 1)mot. H-2344 to Al 

4m 3moM to A2 

4;wr 6 rtained @48O2 to small drops near ritu8 C. The80 wore terminally marked. 
hat for rare medial marked= 7,8 

2W-ll7'7,(ditiimg) 9 ia tera3.nal, 10 ia a&M.. 



-x SW' 666; divided C105f38, TZ 
1254 

-. DATE: APR 2 5 1955 ______ - 
1 2 3 

Y-d 8JQ b newt SiL940 (,,” 
5 

93; 37 m 
/ 

REF: 
.-___ 

6 7 j 8 9 

70 
Stained 9:CXL10830. Itask and add 

9-t pellet for harYO8tdXi~ lwti 
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Lab ple+s: what to doS? Things are amesa. 

1, currentlyenmeahedinhhe fateof g granules.Canthe6o reauygivranyimportan) 
irfoxntation?Byfollowinga granuleduringthe growthof a single eell,onemightget 
a clue as to whether groth is interstitial or bipolar (jn a few caeee). To distinguih, 
one might have to ahow increasing aeparation.between two granulee, J&~re fw in 
a single cell and thismay be difficult. 
It is already clear that 1) terminal granulesu8uallyremaillterraiaal,andthatthis 
18 themostcommontype,already euggestingapolarityiq the cell. Occasionally, 
bi-antipolar oells are seen (more commonly that bi-synpolar), suggesting that the 
two poles share something distinct from the fiasile center. However, the basic 
interest in the 2 granule for the current problem ie the possible porrelation with 
E, and this, if aqthing is what should be pursued for now. Later it may be conveneint 
totryto ~~t~riments\fithapolar-flagellatedorganirmn. 
Another sideline is to use the &M&S in stiff medium to study other problems, chiefly 
1ethaUtymboth spontaneous and UV. Also look for data an growth of branched cells. 
$T=-=?~ 

Air. 3 p" 
rtinentt l),look for divided E *her. 2) diagnose E,S wlls by viscous 
transfer intermediate chains for electron microscopy 4) clean up serotypee 

of oo-segregantw collect more? 5) For 4 and others need to complete review of data 
arid write up. 

3.TODAYr Clean up what is accumulated to look-at and photograph. 

Start new preps. of 93-x w/w0 TZ, Use for divided clones and for 2 correlation. 



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

8 N *found, in first group; 6 SwamS~ 3 E, a ng, 2 Ji!. 
second 4E lng 2P[ 

which demonstrates 

T&al. 6s 7E 3w 4$ 

strong selection against 16 cells 

DeWled countst 
fiw~h 

i* L +uf 
3 4+ 
4 w3 
5 4-k 
6 4liip@+ 
7 an, lmot cell 
8204 
9 mw 
10 sw YJ 
11 like8 J 

:" iEsw~ 

motile8 
9 
swm, 50%?= 
2 

W) 

I.2 (from 2 cell,butZnf) 
091 

16, sev. shakes, prob. sw 

21 4+ 
22 ng 
23 4+ 

zz 
24 4+ 
27 4+ 

12 

4 

18 
a 

The occasion was also used to 
plant about 25 single motiles 
(iwmoved before test belo~per- 

haps should have been left in it) 
for opn#corbtance on immediate 
and later motility of dividing 
chain ce& About 12 usable cases- 
no discrepancies, same to one or 
two later diviaions. As none gave- 
two motiles, pres, none of these 
=-& . Of reamid&, most have 
two app. nm at this division- 

it may be possible to reexamine 
these drops tomorrow. What is 

significance of this crisis 
in termination? Is is growth in 

fresh medium? (May still need 
8 good exhau@edmedium to keep 

cell size small.) 

l258D Motility seleotiont initials in methocel 

(Sat 5/7/55- Sun 5/8/55--m) 

Use TZ stained prepn. 5/6. lib7 Chetked first with l237Al+ for swarm 
motility. In this series, used 2smethocel 400, diluted c. l/l0 with penassay. 

a) use methocsl for trap; b) isolate initials in broth trap, then trADSF%R to mcl. 

The latter was found ineffective (probably still too stiff); Dy 4 P!4, 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 qotile in this metho- 
ccl cone., about5+7O%were directlyinhibited. This oln. probablywets glassmore 
effectively, at any rate it tends to spread, and a few of the mWiles below may be 
contaminants from l237Al+/ 

P8 These were then used in tests for residual motility in mel. Unf., 1,5 were 
wasjmd in $$ ~~115 (talc. vise 200) which proved also to inh. swarms. Further 
tests were then made with mcl @O, 1.8% end 1% (1:l penassay), the latter being 
adopted as it permits almost full motility of motile swazms(from above). (This msy 
be too fluid for accurate discrimination against $, as will be SW&I). From E: l2,23,24 



-x SW 666 initials in methowl 
andZchaim -- 

baserum. 

1259 



E% 34 isolates planted w/o lineage afterward. 

4.E (9,11,15,16) 
‘#@ (1; 4,3,1;1,6;7,3,3,5,5,2,1;3,1,4,....) 

&SW- -- - . I . 

5 ng. 

Only conclusiont medium not adequately selective.'Try l& methocel 4.00 
(v.1:: x260) 
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--x SW666 in met&eel 
Partitions 

1260 

May 13. New prep%, unstained. (probably usual, about 90-l2Cmins.) 

Puse drops 2:30 Collect to 3:30. Cf 1259D motile. 

No initial was nearly as active as 59D. Pick those i&at have moped the furthest, 
not necessarily v. active now. Estimated yield, 10% of broth yield. 

Nose : to compensate for spreading of methocel solution, use cg. that has been 
greased (human), then flamed. This worke&&ell, especially with Itiger drops, 
but smaller drops are too convex for best visualization. Intention was partly 

to look for early c@ins (E) in the methowel, but tiie did not allow and most isolates 
were made to broth directly/(A, B resp.) Lineages were separated at 1x2-~. 

A: 1,2,3,6 ok. Partitions at q: 

l4-k :l 6t5 snakes. 
fullest estimate of m&es. 

Later transferred enti$e clones to get 

Al came out +(l4):6 Sepn at nl = 

Bl-l&21-36. 4 ng. Mostly non E. Records show at first scanning: 

2~4.31 IA$ 2:l 3 7:2Q 0;4;1 1;3;d 3 &t 2:1 It0 5 

sw;sw;sw;sw (l26OB33 later DCG verified purity of each). h.5 IhA 

Underscores were rechecked (on ungreased slide!) 
galues for splits on theset 

and #al&owing definitobe 

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

General totals: 

Little if any selection for E in l# met$ocel.@O. Need 

2% which probably totally stops many motile cells. 
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