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I. The ufiflization of lactose by Eacherichia coli-mutabile. Deere,C.J., Dtianey, 
AnnaD., and Michelson, I.D. J. Bact. 31: 625-633 (1936). 

White fonp of Ecm uBes very little lactose (determined ae reducing sugar with 
Cu) before the red forma appear. NH production indicate3 that amino acids 
are used as C source &f' lactose is 2na vailable 

II. The lactase activity of Escherichia coli-m&&bile. ib. 37: 355-363 (19%). 

Used Shaffer-Somogyi (JBC 100:&+713 '33) method, with Reagent # 50 and 15 
minute3 heating. Thymol used to sterilize heavy cell suspensions (req. 1 hr.) 
Dry cells prepared after Morrison & Hiaey (JBC 117: 63-706). Substrate was 
50 IU~ -@ lactose in 15 acacia an M/10 P buffer 7.0-7.2. 

Dried cell3 suspended in 25 ml 2% acacia in .2M P buffer, lo-20 mg thymol added 
and incub. 37 l-12 h. 25 CC. 1% lactose added, and samples taken for analysis. 
.Ol% Cu used to stop enzyrae action. 
split / 12 h/ mg. 

Activity expressed as u = 2.5 mg lactose 

Lacf grown on lactoee had activity ca 2.8 it grown on lactose; 0.2 on plain agar, 
0.1 on glucose. Lac- had activity og 1.0 on lactose, etc. on others. No dif- 
ference whether dried or not. These values characterize the Lac- itself, as no 
Lacf were 6een at this interval, on Endots agar. 

III On the activation of the lactase of Escherichia coli-&bile. Deere, C.J. 
J. Bact. 37:473-433. 

"Earlier experiment3 led us to believe that the antiseptics employed "activated" 
the lactase which was present, but inactive, in living growing cultures of the 
non-lactose-fermening (white) form. ' Later found that drying would also activate 
lactase while only partially inhibiting glycoly3is, so that Q,, might increase 

Garrett white: /plain agar: Wet: Lac 11.7 Dry: 30.7 
Glu 139 91.7 

/Lac Wet: Lac 19 72.6 
Glu 136 132 
-- 9 

Red: /plain Lac 19.2 42.3 
Glu 117 88.9 

Red:/Lac Lac 128 1.8 This prep. was obvi- 
Glu -- 1.9 ously overdried. 
-- 7 but may have been 

Ex tracts of dried cells contained demonstrable lactase. too acid. 

No valid test was made of the possibility of lactase activation in Lacf, but he 
concluded that adaptation was based upon increaeed permeability rather than 
increased enzyme. 
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Flu,P.C., (1938). Etude sur la bacteriophage du Bacterium megatherium. Ann inst Past 

60, 610-632. 

From summary: Used de Jong's 899 as lysogenic; 338 as indicator. 

a) found less phage than bacteria, ia contrast to Wollmans 

b) very young cultures carry phage alsp, but saline destroys the phage and prevents 
its filtrability. 

Nollman,E. and JJollman,E., (1938) Recherches sur le phenomene de Twort-d'Herelle. v. 

(Bacteriophagie ou autolyse heredo-contangieuse). Ann inst Past 60, 13-57. 



E!urnet,F.N. & McKie,M. (1929). Observations on a permanently 
lysogenic strain of B. enteriaitiis Gaertner. AJMS 6:27+284. 

Lysogenicity determined by growing test strain with indlca- 
tor, heating to 56 for 30 mins to k'll bacteria and plating on 
indicator for plaques. Titers of 10 3 - lo8 often obtained In 
most lsokates; others showed 103-104. 

Repeated washxng continued to liberate phage. After almost exhaus- 
tive washing with saline, distilled water liberated additional 
large quantities of phaggq Lysis by other phages diminished the 
yield. 

the 
Lysogen&&iity was found to bepermanent ' "The permanence of 

lysogenic character makes it necessary to assume the presence 
of bacteriophage or its anlage in every cell of the culture,i.e., 
it tis part of the hereditary cpnstitution of the strain. 

Rough enteritids produces the phage although it will lyse 
inly smooth cultures of other organisms. 

A mucoid resistant variant of the enteritidis to phage 13 was 
found to be lysogenic of 13 as well as for gallinarum. T!Je mucoid 
strain was unstable and gave off rough and smooth colonies. 

ib. Type differences amongst staphylococcal bacteriophages. 
6:21-31. 4 phages found for a white coccus 'SF". Some 
resiatant variants were aureus pigmented, but nonpathagenac. 
(Among the phages was C-C'- 

/B is C-resistant. 
see induced lysogenicity.) 
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Notes pn genetics of epilepsy 3/3/55 

Secondary Sourcesr 

Sorsby "Clinical 'ef~~tics~; pp/ 337~40;313-15 
Eallmann and Sander 1947. in Hoch & Knight, "Epilepsy". Chap. 3 
Neel 1947 Ma26tll.5. at 3.23425 

--a- "sb 
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cdr 
‘.3t’ 2+3O% of propositi have family history (5-6x as frequent in parents sibs and 

ch en of propositi). sK3nozygotic twin correlatton 70%. Quotes Lennox extensively on 
cerebral dysrhythmia. In 2&S of families both parents showed dysr. Obvious complexity. 

/ \ cc 
i@ Examples in animals; also au4iogenic seizures. '&d~&adr (incidence figures) % 

en- POP. childr. sibs nepMnieces dizyg. xotwins monozyg cotwins 

-3 6e3 4 1.2 3.1 66.6 

concordance in twins: 
diz mono2 Thus even sympt. epilepsy hss a genetic corn- 

idipath. ponent. Index twins were restricted to severe 
aympbma. 

463 86.3 
12.5 hospital cases. 

also fou& consanguinity correlations with rssntal deficiency, but not with schizo- 
phrenia. 

From Lenmox: dysrhythmia 

general pop 
epileptics 
par and sibs 

.lO 

:69 

in tnlns, 85% rhow concordance of encephalo. &f monozyg; 5% if dizyg. 

ShrmLlar to 2, but emphasizes ConsanguisiQ carrel. with phychopathy. 
-w---w 

Conclusion& inheritance not simple (probably several different mechanisms). 
Certainly a very large genetio component in severe cases, from Condrad's twin studies. 
tit frequent suggestion is do.minant with low penetrance, bpt high incidence of 
dysrhythmia in both paBents of propositi (Lennox) suggests recessive factors also. 

(~JMOX '47 is Res Pub Ass Res nerv ment dis 26111) 

CC: Dr. Javid 
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Bacteriology 231 
April 17, 1952 II. R. De Carlo 

Some Aspects of the !Titrogen Metabolism of a Lysogenic 
Strain of Bacillus megaterium 

The total nitrogen of the infected- and uninfected cells was determined 
by the semi-micro Kjeldahl technique. The uninfected cells were fou1y.d to 
contain a larger amount of total nitrogen than the infected cells. It was 
found that the desoxyribonucleic acid (DZA) content of the infected zells 
was slightly hi;;her than that of uninfected cells. The presence of the 
virus in lysogenic cells in the immature form is believed to be the explana- 
tion for the slightly larger amount of DXA in the infected cells. 

The technique of Feldman and Gunsalus was used to study the activity 
of the transaminases of 2. megat-,rium -.-a Pyridoxal.-PO4 h;as required as a 
coenzvme and a number of amino acids could serve as amino donors. 

The effect of sodium azide, sodium fluoride and iodoacetate on growth 
and virus production was studied. N&? had little or no effect in the con- 
centrations used. Sodium azide and icdoacetate depressed growth and virus 
format ion, The inclusion of ATP in the medium, along with the inhibitor, 
pr educed inconclusive result-s: 

15 Studies with N . -ammonium carbonate showed that after a 30 min. ex- 
posure the amount of X15 taken up by both strains was the same. A study 
of ~15 distribution in amino acids, purines and pyrimidines was done also. 

A complex amino acid medium was developed; it supported better 
growth of the lysogenic strain than nutrient agar, the amount of virus pro- 
duced was significantly less. The addition of asparagine or adenine to 
the amino acid medium increased virus formation. 

The two strains of 2. megaterium were grown on synthetic media contain- 
ing purines, pyrimidines and nucleotides as the sole sources of nitrogen. 
The uninfected cells showed good growth on these media, but the growth of the 
lysogenic strain was only fair, The lag phase could be shortened appreciably 
with larger inocula, i, e., direct transfer. Little or no ammonia was 
liberated, and there was little change in pH over a 48 hour growth period. 
Attempts to isolate and identify intermediate products of metabolism by 
chemical methods, paper chromatography and W irradiation were unsuccessful. 

References 

Feldman, L. I., and Gunsalus, I. C. 1950 The occurrence of a wide variety 
of transaminases in bacteria. J. Biol. Chem., 187, 821,830. 

Lwoff, A., and Gutman, A. 1950 Xecherches sur un Bacillus megaterium 
lysogene. Ann, inst, Pasteur, 78, 711-739. 
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k nscnner , hi. 1946 i'lie symbiosis 0.t fwamosi30~~a ae~~~ptia ?co,. _;ull. :;oc. 
?O'!E~i untox*, 2, l-6, 

;Jor: ilese h. 1947 I1 cicl-o ael batterio simbionte di KLattella germanica 
s( -(L.): 1~ycopatholo;;ia 4. (I.6 ~~3) 

gorghese, i. 1948 Osservazioni sul batterin sii;ibio::te della .LatteLla 
gyerrnanica .L. Ad*onitore zoo1 . Italiano 56 (i~::!,~l.), 252-253, 

';'ubler, 3. I!. 1947 Vessucile zur %uciltung i!!tracelliilaerer Insekten- 
‘i( symbiontsn. I?au~ural-Ljssertation, !:niv. Ziirich. 3!: _, ?Y. 

& Keller, Y. l?$ ;!i e Kulture uer intrazellularen Symbionten von 
i'eriplane,ta orientalis. L. f. idatl~i'r?rscn;?ll:., F;b, ?i-;?-272. 

>( Koch, A. 19!.$ 
6 pp. 

Xe Bakteriensymbiose der iK%henschaben. X.!<roltosmos, 2, 

Xoch, ii. 1950 ?ki‘~:i~ Jahre &.forschuq- der Znsektensy,~~;iossn, . ..-.e 
Naturwissenschaften, 2, 313-317. 

::ahdiLmssan, 5. 1946 l'ine micro-or~L~nisms in Heloohagus ovinus Current sci., 1-5, 166-167. L 



J :~iahaihassan, S. 1pi1.6 fiacterial 
23, SW90 

\s * 
iWdi.hassan, S. lYii7 Cicadella 

4 
i;urr. bci., l6, 58.7 

/, / 

ori.@! 02 SOirE insect :Jipents. i‘i'ati.rn a3 

viridis, Its spb%otes and their function. 

4 ~ahdihassan, 3. 1947 Specificity of bacterial qmbiosis j.2 :gtlrophorirae. 
:.'roc. mu. iicaa. ,Jci., 25, 155-162. 

!laildi:lassan > J* l?47 =acterial symbiosis in a i"mgaro&s sg. hr?ent 
issience, l6, 379-380, 

L~nhdihassan, S. 191i 7 tiacterial sG:mbiosis iz Aph+z rumicis. Acta Ato- 
-+ ::ol~ogica ..ilsei hationalis L+ague, 2, 123-120, 

mahdihas sen, S. 1949 Bacterial origin of muscle signent in a (;i.caf:n., 
%V. dQ .2tomlogia, 2, S8~-S86. 

9ekl.0, 2. 
x 

E&6 Ijpnbiosis of asotobacter with insects. Xature, lsyJ 
735-796. 
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Beadle, G.W. 1938. 
Further studies of asynaptic maize. Cytologia 4:269-28'7. 

Belling, John 1933. 
Crossing over and gene rearrangement in flowering plants. Genetics 18:388- 
413. 

Huskins, C. Leonard an3 Stanley Smi-th 1934. 
Chromosome division and pairing in Fritillaria meleagris: The mechanism 
of meiosis. J. Genet. 28(Z): 397-406. . 

--------- and G.B. Klson 1938. 
Probable causes of the changes in direction of the major spiral i.n 
Trillium erectxLm L. Ann. Rot. -d.S,. 2:281-291. ----.- -- - - 

-m---s- - an,3 E.B., Mewcombe 1941 
An analysis of chiasma pairs shol::ing chromatid interferen,;e in T~i,i.lium -- 
erectum L. Genetics 26:101-127, -- 

Morgan, L.V, 1933. 
A closed X chromosome in Drosophila melanogas32. Genetics 18~250-283. - --w 

Matsuura, H. 1937. 
Chromosome studies on Trillium Txdscha'ticuzn. III, ?:he mode of chromo- 
some disjuncKon at Ch~f~~~rn~~~~c~~~~~ase of the F-ELC, 
Cytologia 8~142-177. 

--s--e- 1940. 
---------------------- XII. The mechanism of 
crossing over. Cytologia 10:3?0-405. 

------- 1938. 
---------1-----1--1--- VII. Additional evidence 
for the Neo-two-plane theory of univalent constitution. Cytologis 
9:?8-87. 

----u-m 1941. 
---------I----------- XIV. Primary and 
chiasmata. Cytologia 11:380-387. 

------- 1944. 
-c-------c--.-------- and its allies. XVII. 
of chromosome interlocking in T. Tschonoskii Maxim. 
Cytologia 13~36%37~~ 

-----cm.- 1949. 

secondary 

A study 

-- ---------------------___u__ XXII* Critical 
evidence of the spiral theory of crossing over. Chromosoma 3:432-439. 
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BIBLIOGRMHY ON THE GENEIXCS OF GOSSYPIU~~, From "The Evolution of Gossypium", 
Hutchinson, J.B., Silow, R. A. , and Stephens, 3. G., Oxford: 194'7 ~~160. 

Beasley, J. O., 
Species. 

194: > Melotic Chromosome Behavlour in Snecien Hybrids, Hanloins, and 
%f!uced Polyplofds of Goss:~ium, Genetics, 27, 25. 

Harland, s. C., 1932~. The Gene~t~ics of Goss~ium. Bib. Genet. 9, 107. 
ly32b. 

193tz 
1?36b. 
1933. 
19408. 

sci 

The Genetics of Cotton. VI The Inheritance 
- ciency in New World Cottons. J. GE 

The Genetical Conce] 
Some Notes on Cotton in Colon 
GGanetics oJ 
Taxonomic Relat 
30, 426. 

of Chlorophvll 
?net. 25, 271 

Gx the Species. Riol. Rev. 11, 82, 
Ibi?Tl. Trop. Agr. Ttdad, Y3, 31. 

? Cotton, -Jonathan Cape. 
;iOnshipS in the Genus Goseypium, J. 'Yaah, Acad, 

1940b. New Polynloids in Cotton by the Use of Colchicine, --- Trap. Agr. 
T'dad. 17. 53. 

Hutchinson, J. B., 1932. The Genetics of Cotton. VII '2runTjledt: A 
New Dom, in Asiatic Cottons, Produced by Com?lemsntary Factors. 
J. Gent. 25, 281, 

lB3f3. The Distribution of Gosayplum and the Evolution of the Commercial 
Oottons, 1st Cotton Conf, Ind. Cent. Cotton Cttee., Bombay 

139% The Classification and Evolution of Cotton. Trop. Agr. Tldad,16,82, - lationahios of Gossmium raimondii Ulb- It 71. 193Yb. 
1p43EL. 
1?43b. 
1943c. 
1943d. 

The Re _ -JiB. 16, 2 
A Note on Gossypium brevilanatum Hoch. Ibid. 20, 4. 
The Cottons of Jamaica. Ibid. 20, 56. 
Notes on the Native Cottons of Trinidad. Ibid. 20, 235. 
The Effect of Environment on Hair Characters and Spinning 

Value in Sea Island Cotton- J- Text- Infit_ 34. T61. 
1944. --- 

. ---. 
The Cottons 0-f Puerto Rico, Puerto Rico Agricultural Journal, 2t3.35. 

1946. - .- - On the Occurrence and Signifi .cance of Deleterious Genes in Cotton. 
J. G kenet, 47, 279. 

(In press). The Genus Gossynioides Skovsted. -- 
Hutchlnson, J. B, and Panse, V, Introduction of Imnroved .* ..- __._ - 

Strains of Crop Plants in Central India and Pejputaz Ind, J, Agric, 
sci. 6, 397. 

-- 
Hutchinson, J. B. and Ghose, R. T,. M., 1937~1 Studies in Crow, Ecolo_g; I. The 

Composition of the Cotton Crops of Central India and Rajputana,Ibid,7,1 
1937b. The Clasuification of the Cottons of Asia and Africa, 

Hutchinson, J. R. and Govande,-c. K., 
Ibid. 7, 233, 

1938. 
Value and Hair 

Cotton Botany and the Spinning --____I 
. Ibid. 8, 21, 

Hutchinson, J. B. and Bhola Nath, 1938, A Note on the Occurrence of 
Chlorophyll Deficiency in Goss~iun arboreum, Ibic S, 425 

Hutchinson, J. B,, Pans@, V. G,,, Apte, N.S. and Pugh, B.M., 1938. Studies 
in Plant Breeding Techniaue. III. Crop Analysis and Varietal Imnrove- 
ment in Malvi Fower (Andropogon sorghum). Ibid. 8, 131, 

Hutchinson, J. B. and Silow, R, A. 
Genetics. J. Hered. 30, 461. 

S,ymbols for Use in Cotton 



Silow, R. A., 1941. The Comparative Genetics of Gossyplum anomalum and 
the Cultivated Asiatic Cottons:, J, Genet, 42, 259. 

194.& 
1944b. 

The Inheritance of Lint Colour in the Asiatic Cottons, Ibid. 
The Genetics of Species Development in the Old World Cottons. 

46.78. 

Ibid. 46.62, 
1946. Evidence of Chromosome Homology and Gene Homology in the 

Amphidlploid New World Cottons. Ibid. 47, 213. 
SilOW ( R. A. and YwAnthocyanin Pattern in Asiatic Cottons. 

J. Genet, 43, 250, 

Skovsted, A. 1933. Cytological Studies in Cotton. I. The Mitosis and the 
Meiosis in Dinlold and Triploid Asiatic Cotton. Ann. Bot, 47,227, 

1934, Cytolocical Studies in Cotton. II. Two Interspecific Hybrids 
between Asiatic and Few World Cottons, J, Genet. 28, 407, 

1935% Cytological Studies in Cotton. III. A Hybrid between Gossypium 
davidsonii Kell. and . Ibid, 30, 397. 

19353. Some New 
30, 4q7. 

Interspecific Hybrids in the Genus Goesypium L. Ibid. 

1935c. Chromosome Numbers in the Malvaceae I, Ibid. 31, 263. 
1937. Cytological Studies in Cotton. IV. Chromosome Conjugetion in 

Lnterspecific Hybrids. Ibid. 34, 97. - 
Stephens, S, G,, 1942, Colchicine-Produced Polyploids in Gossypium. I. 

An Autotetraoloid Asiatic Cotton and Certain of its Hybrids with 
Wild Diploid Species. J, Genet, 44 272, 

l++a. The Genetic Oreanieation of L&f Shape Development in Gorsypium, 
Ibid. 46,2S, 

1+4b, Cotton Growing in the West Indies during the Elqhteenth and 
Nineteenth Centuries, Trap, Agr. TIctad, 21, 23, 

1944c. Phenogenetlc Evidence for the Amphidiploid Origin of New World 
Cottons. Na.ture 153, 53. 

lymte on the Meiosie of a Triple Specie9 Hybrid in Gossgoium. 
Ibid. 153, 82, 

1944e. Colchicine-Produced Polyploids 
Hybrids. J. Genet. 46, 303, 

in Goss,ypium, II. Old World Triplold - 

1544f. The Modifier Concept, A Developmental Analysis of Leaf Shape 
'Modification' in New World Cottons. Ibid. 46 331. 

l?%z. Canalization of Gene Action in the Gos&ium Leaf Shape System 
an5 its Bearing on Certain Evolutionary Systems, 

194& 
Ibid. 46 345. 

The Genetics of lBorkyt, I. The New World Alleles an; their 
Possible Role as an Interspecific Isolating: Mechanism, Ibid. 47, 150. 
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Trypanoaome Refs. 

PSEEM 67: 77, '48 
J. Pharm 82: 137-151 '44 
Arch. Protist. 68: 187, 1929 
J.I.9. 81: 1p, ‘47 
2. Ekkt. I, 53: 303, '10 

Trade. Roy, Sot. Trop Med Hyg. 22: 85, '28 



CYTOLOGIC& TECXNI ,m 

Dellink;, J. 1930. The use of the zllicroscope. XcGraw-Kill Co., 
TJew York. 

Coleman, 2. C. 1938. Preparation of leucobasic Fuchsin for use 
in the Feulpm reaction. Stain Tech. 13: 123-124. 

Conn, H. J. 1940. Biolo.;ical stains, 4th ed. Diotech. Pub., 
Geneva, Nen York. 

Darlin$on, C. D. and L. F. LaCour. 1942. The handling of 
chromosomes. Unvain Bros., London. 

Hillnry, B. B. 1939. Use of the Feulcen reaction in cytolo~:y. 

I. Zffcct of fixatives on the reaction. 30-t. Gaz. 
101: 276-300. 

. 1940. use of Ghe Peulgen reaction in cytology. 

II. New techni!;ues and special applications. Bat. Gaz. 
102: 225-235, 

Johanscn, D. A. 1940. Plant ,ticrotechnique. I.TcGrawfIill Co., 
New York. 

L&our, L. F. 1937. Improvements in plant cytological technique. 
Dot. Rev. 5: 251-258. 

Lee, Bollcs. 1937. The iricroto-mist's vade-;rccurn (ea.) J. 3* 
Catenby and 'i'. S. Painter 10th ed. Churchill, London. 

Stith, Luther. 1947. The acetocamine wiear tec,hnic. Stain 
Tech. 22: 17-31. 







Caputto, R., Leloir, L.F., and Trucco, R.E. (1948) Lactase and lactose fermsntation in 

Saccharomyces fragilis. Enzymologia, 12: 350-355. 

Extracted adapted yeast cake by adding $ vol toluene and .2 vol U/2 NaHCO and mixing 20 mins. 
Viashed with one vol. water, solid then left 2-3 days with 2 vols .6U KC1.3Residue removed. 
Add .4 vols cold acetone, discard ppt, and ppt active fraction with additional .3 ~01s. 
Redissolve in 20 cc .6 MKCl. When suspended in pure water the enzyme loses about half its 

activity in 2-3 hrs. AS fractionation gave high losses, but separation from invertase 
was achieved. 

tiodified Steinhoff method used for estimation: 

I. 7% CuS04 added to 50s NaAc to vol 100 ml. II &MO Rx according to Nelson, 
+ /#&7-c I.5dYzWy JBC, 153,575 '44 

III $ 5N Sulf ac 

2 ml sample, 2 ml I and .4 ml DuOH mixed in tt grad to 1Oml. Cover tube with marble ati 
heat at 80 2Omins. After cooling, add 2 ml II, 1.5 ml III and water to 10 ml. Mix and 
read with #52 filter. Found reduction by glu, gal and lac in ratio: 1, 1.2, ,016. M/25 
Phosphate buffer caused ca 4.4% inhib., but accounted for with blank and with glucose control. 

Lactase: pH opt. 6.7-6.9. Deprot. usually unnecessary. Rather poor linea%ty illustrated. 
Apparent phosphate activation noted, but explained as &, and removal of Zn, etc. 
K, Mn and Yg achivated the enzyme considerably. (ca. 3&x M/100) Hexokinase studied: 
fastest with glucose; lactose only after induction (hydrolysis?) Amount of lactase more 



U-an adequate for rate of fermentation, but faster fermentation of lactose than the,' 
hexoses not explained. 

"In cell-free extracts, toluene treated, or acetone dried cells, glucose fermentation 
becomes the fastebb so that either the enzymes necessary for the direct fermentation 
are more labile, or the different rates are due to some 
differential permeability to lactose.14 

structural factor such as a 
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19. met sratfpoaals in mlatfolia ts IELBmmd %xIaOspmfl lmhm%tT!P ia HOIpda6GQ 

jubattm x Sacale ecereals hyksfa eosib, Genetics 3: ~1-404~ 194?, 

(with D. C. Cooper). 

20, Seed CoL1apBQ following Ea#n&s betwesaa diploci and tcttragloid racibb of 

bWWW3iCX3n ~imb.xellifOlft. kXetiC8 9X 376-4010 19450 (with 

D. C, Coapar) o 

21, 'phc andoapern tan seed development, Bat. EWJ~ 13: 423477, 479-541" 

1947. (with D. C. Cooper). 

22, Growth in vitro of iaamestnm Bordeum embryos. Scfmwe 106: 547-5490 

1947. hith mlcy Kent). 
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