




















































































































































































































































































































FIG, 45

The same as Fig., 43, showing the affects of neuraminidase on the

esterases, as separated at nH 8.6.

Mote especially how the neuraminidase chznges the migratinn

rate in zones A and B.

For labelling see Fig. 43,

Tris-citrate-borate pH 8.6.
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FI1G, 46

The same plate as Fin. 45 at an earlier stage of staining.

Note the effects of neuraminidase on the fastmoving liver~

esterase fractions, as well as on zone C.

Tris-citrate=borate pH B.6.
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FIG. 47

The effects of neuraminidase on the protein pattern of 5 tissues

of Apgdemys sylvaticus. The other half of the plate in Fig, 43

and 44, The same labelling applies here as in Fia. 43, regarding

samples.

Tris-citrate pH 7.6.

Stain: Nigrosine-amidoblack.



RS — —

B e




*9°) Hd 3318IFTO-STI)

*sanNBsTY 40 uosTtaedwod asjiaq

e 104 83e7d atoym ayz butmoys 3ng ¢ p <Oty se swes ay)

gy *91J






II.

FIG, 49

Demonstrating peroxidase zectivity of liver , skeletal-, and

heartmuscle homooenates of Appdemus sylvaticus and Mus musculus.

The nigrosine stained control slice.

Stained for neroxidase activity by using o-dianisidine and 505

Note how strong tho peroxidase activitv is in the heart, compared

to the striated muscle. ‘‘ote as well how much faster ihe peroxidase

active proteins migrate in this system (pH 8.6) compared to Fig. 50.
a, b and ¢ : Samples from Icelandic fApodemus svlvaticus

d : Samples from a laboratory Mus musculus

Tris-citrate-borste pH 8.6.
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FIG, 50

Comparison of a nigrosine stained half and of a peroxidase stained half
of a starch plate, in which liver, heart-, skeletal- muscle homogenates
as well as serum proteins had been distributed by electrophoresis. The
same samples as in Fig. 49.

Note the overlapning of peroxidase active fraction with protein fraction
11 of the skeletal muscle and fraction 14 of the heart muscle.

Note also strong activity in zone U, not overlapping with nigrosine

stained fractions. The similarity between the two species is apparent.

Tris-citrate pH 7.6.
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FIG, 51

Comparison of two halves of polyacrylamide gels, stained for proteins (amidoblack) and

glyco-proteins (P.A.5.) respectively.
Note that the serum is the only "tissue" that reallv reacts with P.A.5. the Hb did not

react, but is shown because of its red colour.

I. Amidoblack stained half

II. P.A.S. stained half

Tris-citrate borate pH 8.6

7.5% poly acrylamide gel.
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FIG, 52

Comparison of esterase distribution in starch (I) and polyacryvlamide (II) gels respectively

Note: (1) Presence and absence of fast moving esterases.

(2) Difference in the relative position of serum esterase fraction 20 in the two

systems, as compared to zone C lI of heart and striated muscle homogenates

I. Hy, M, and S run in starch gel.

II, Same as I run in polyacrvlamidegel
a-j : Seottish (Cumbernauld) Apodemus svlvaticus
a, c,e, f, g and j are males

b, d, h, and i are females

Tris-citrate borate pH 8.6
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FIG, 53

Comparison of different tissues from Apgdemus gvlvaticus, with regard to substrate

snecificity. All samples are pooled. Note the strong fraction 12 of the testis

on II.
I, substrate: l-naphthvl acetate
II. substrate: l-naphthyl propionate
S1 : pooled sera from Swedish-Icelandiec hybrids of Apodemus svlvaticus
Sq : pooled sera from Scottish Apodemus svlvaticus

Tris-citrate pH 7.6






FIG, 54
Substrate specificity of esterases

The same samples as Fig. 53.

Note: (1) strong fraction 12 of

in the kidrey (II)

(2) Slow reaction of zone

I. substrate 2=naphthvl

II. substrate naphthol -AS-

of different tissues from Apgdemys sylvatjicus.

the testis and a corresponding fraction

C to naphthol -AS- acetate (II)

acetate

acetate
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FIG, 55

Demonstration of substrate specificity and tis-ue homngenates comparison. Same

samples as in Figs. 53 and 54,

I. substrate: l-naphthyl acetate
II. substrate: 1l-naphthyl propionate

Note that Sy has been contaminated by kidney homogenate

IIT. substrate: naphthol-AS-0L acetate
(Koch and Light)

Compare this zymogram carefully with the other zymograms.

Tris—citrate borate pH 8.6
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FIG, 56

The effect of physostigmine sulphate (eserine) (104 M) on esterase patterns of
different tissues of Apgdemuys sylvaticus.

I. Control plate; substrate: l-naphthyl acetate; coupler dve: Fast Harnet

II. This plate was incubated in 10-4 M eserine for 30 minutes before the

substrate was added. Note the effect on the middle fractions of the serum,

a, c, f and j: OSamples from Scottish Apodemys svlvaticus
b : Liver homogenate from Mus mysculus (CBST)
d and e : samples from Swedish - Icelandic hybrids of Apodemus svlvaticus

g, h and 1 Samples from Swedish Apgdemus svlvaticus

Tris-citrate borate pH 8.6.
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FIG, 57

Demonstration of inhibition by D.F.,P, of esterases of various tissue homogenates
of Apgdemug sylvaticys.
I. Control plate stained for esterases using l-naphthyl acetate

II, Same plate as I incubated in 10-4 M solution of D.F.P. for 30 min. prior to

staining, Note some fractions showing up in sera and liver homogenates.

a, h, and e : Scottish Apgdemus svlvaticus
b, d, f and g ¢ Swedish Apodemuys sylvaticus
Swedish=Icelandic hybrid of Appderus svlvaticus

c

Trig-citrate borate pH 8.6
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FIG, S8

Effects of heat on esterase patterns of various tissues of Apgdemus svlvatigus.
The supernatants of tissue homogenates were drawn up into capillaries, which

were then sealed and incubated at 56°C for different lengths of time.

Note difference in sensitivity towards this treatment in different fractions.

a : Control samples, not treated
b : Samples incubated for 5 minutes at S6°C.
c : Samples incubated for 10 minutes at 56°C.
51 and Sg : serum from Icelandic and Scottish mice respectively

Tris-citrate borate pH 8.6






FIG, 59

Demonstration of heat effects on esterases of Appdemus sylvaticus. Same as Fig. 58,
except different buffer system. Note smear in zone L of the testis - this is due to

inadequate centrifugation.

Tris-citrate pH 7.6
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FIG, 60

Effect of heat treatment on protein patterns of Apodemus svlvaticus.
The top half of gel shown in Fig. 59

Tris-citrate pH 7.6

Nigrosine-amidoblack,






FIG, 61

Sensitivity of different proteins of Apodemus sylvaticus to heat incubation. The top
half of gel shown in Fig. 58

Tris-citrate borate pH 8.6 Nigraosine-amidoblack.
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FI1G, 62

Esterase zymograms demonstrating the mode of inheritance of certain serum esterases in
Argdemys_sylvaticus.

Note the fast moving esterases in zymogram I and zone X' in zymogram II,

I. Tris-citrate borate pH B.6

Fraction 1:

c : "strong” fraction 1 (homozygous)

d : "lacking" fraction 1 (homozygous)
b, e -1 : "Intermediate” fraction 1 (heterozygous)
Fraction 2:

d, e, f and g: "strong" fraction 2 (homozygous)
by c, h and i: "Intermediate" fraction 2 (heterozygous)

: "Lacking" fraction 3 (homozygous)
d : "strong" fraction 3 (homozygous)
b, e -1i : "intermediate" fraction 3 (heterozygous)

I1. Tris-citrate pH 7.6
Note the presence of K' in sample d, but absence in the others.

c : Male from Iceland
d Female from Sweden

b, e -1 : Offsprings of ¢ and d
b, f and i : males
e, g and h : femzles.
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FIG, 63

A postulated inheritance of esterase fractions in zone C of heart and skeletal muscle homogenates
of Apodemus sylvatjicus.
I. Esterase pattern of striated muscle homogenates.
The father (c) is of type CI] and the mother (d) is of tvpe CI.
Note that the father (c) has strong fractions 20 and 21, the mother (d) has strong 19 and
20', The offsprings (e and f) present fractions 20, 20' and 21 i.e. hybrid pattern
1I, Esterase pattern of heart muscle homogenates.
Note that the offsprings have the same pattern as the father. The fraction 20' is not expressed

in the offsprings as is the case with the skeletal muscle.

c : Male from Iceland, type C1g
d : Female from Sweden, type Cj
e and f : Offsorings of c and d.

Tris-citrate pH 7.6
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FIG., 64

A postulated inheritance of esterase fractions in zone C of heart homogenates of ~Apodemus

svlvatigcus.

Io

i1,

Tris~citrate borate pH 8.6

Same samples as in Fig 63 I and II.

Note that the offsprings seem to have the same apnearance of zone C as the father -
the heterozygosity is hidden.

Tris-citrate pHB.6 (no borate added)

Same samples as in I with addition of b and h. MNote how relative position of zones and
fractions has changed compared to I. fraction 2U of the serum is now moving much slower

than fraction 2U of the heart. Zones L] and CI] are widely separated. The hybrid offsprings

show multiple banding, which may fuse,
b, e, f and h : Offsprings of ¢ and d

c : Male from Iceland

d : Female from Sweden






FIG. 65

A postulated mode of inheritance of skeletal muscle esterases of Apgdemus sylvaticus.
The buffer system used was Tris-citrate pHB.6 (no barate)., MNote that under these
conditions (same as Fig. 64,1I) zones C1 and C]1 are well separated. The hybrid apparently

possesses a mixture of zones CI and CII

c : Male from Iceland having zone Cil (homozygous)
d : Female from Sweden having zone CI (homozygous)

a and b : Offsprings of ¢ and d having hybrid zone CI =~ Ci1 (heterozygous)






FI1G, 66

Mode of inheritance of liveresterase fractions in Apgdemus sylvaticus. Figs. I, II and
III show the same ge) after 10, 20 and 120 minutes staining respectively.

I. Zope C:
c : Male from Iceland of CEI tvpe (homozvgous)
d : Female from Sweden of LI type (homozyoous)
a, b, e and f : Offsprings of ¢ and d having zone C consisting of multiple fine
fractions - a hybrid type (hetenozygous)
I1. Zope B:
c : Male from Iceland having this zone "nearly silent" (homozygous)
d : Female from Sweden having "strong" fractions in this zone (homozygous)
a, b, e and f ¢ Offsprings of ¢ and d having "intermediate" fractions in this zone

(heterozygous)

III, This shows the same gel after 120 mins. staining. Note that the faster moving fractions
(zone A) are staining up. At this stage zone C cannct be read.

Tris-citrate borate pH 8.6






FIG, 67

Zymograms demonstrating the postulated mode of inheritance of esterase fractions of
zone C of kidney (I) and brain (II) homogenates of Apodemus sylvaticus. Same animals
as in previous photographs (Figs. 62-66)

I, Tris-citrate borate pH 8.6

A zymogram of kidnev esterases

C : Male from Iceland havinag zone CIT1 (homozvoous)
d : Femzle from Sweden having zone C1 (homozvnous)
a, b, e and f : Offsprings of ¢ and d having hybrid zone [ - (g

(heterozygous)

I1. Tris-citrate pH 7.6
A zymogram of orain esterases
Note fractions 9 and 10, which are characteristic of brain and testis homogenates

Zone C:
c : Male from lceland having slower fractions than d, i.e. C11 (homozygous)
d : Female from Sweden naving zone C1 (homozyaous)

e and f ¢ Uffsprings of ¢ and d having hybrid C zone, consisting of mitiple esterase
fractions (heterzygous)
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FIG, 68

An electropherogram illustrating the postulated mode of inheritance of skeletal muscle

protein fraction c¢' in Apgdemus svlvaticus.

c ¢ Male from Iceland lacking c¢' (homozygous)
d : Female from Sweden having C' (heteroczvaoous)

e, g and i: Offsprings of ¢ and d lacking C' (homozygous)

b, f, h, j

and k: Offsprings of ¢ and d having C' (heterzygous)
by, f, i, j

and k: males

e, g and h: females
1 :  Mus musculus (CBA)
m : Mus mysculus (CST)

Tris-citrate pH B.6



—mm o

I | .U

Al

II
III




FIG, 69

Zymograms comparing esterase patterns of various tissue homogenates from Apodemus

sylvaticus and Mys musculus.
Note that Mus musculuys does not have an esterase zonme overlapping with zone B of

Apodemus svlvaticus.

a ¢ Pooled samples from Apodemus sylvaticus
b : Pooled samples from Mus musculus, C 57
c : Pooled sera from Scottish Apgdemus sylvaticus

d : Serum from two week old Mus musculus

Tris-citrate borate pH B.6






FI1G, 70

Comparison of esterase patterns of various tissues from Apgdemus sylvaticus
and Mus musculus, Relative position of esterase activitv is shown.

a. : Pooled homogenates from Apgdemus svlvaticus

b. : Pooled homocenates from Mus musculus (C 57)

Tris-citrate borate pH 8.6
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FIG, 72

Comparison of esterases of_Apodemus svlvaticus and Mus musculus.

Same samples as fFig. T71.

Note improved separation of heart and striated muscle fractions in zone II of

Mus musculus under this pH.

Tris-citrate pH 7.6
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FIG, 173

The top half of plate shown in Fig. 71, stained for proteins.

Note the similerity in the gereral protein patterns of the two species in this svstem,
The opposite is the case for esterase patterns (Fig. 71)

Samples same as in Fig. 71 and 72

Tris-citrate borate pH B,6






FIG. 74

Esterase zymograms of liver and kidney homogenates comparing Apodemus sylvaticus and Mus

musculus.  Tris-citrate pH 8.6. Note the increased separation in zone C of
Apodemus sylvaticus. There is no zone in Mus musculus corresnonding to B in Apgdemys

svlvaticus.

b : Pooled samples from Apodemus svlvaticus
c : Sample from Mus musculus (C57)
a : Same as b at an earlier stace of staining

d t  Same as c at an earlier stage of staining.



