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fIG. 45 

The same as Fig. 43, showing the 8ffe~ts of neuraminidAse on the 

esterases, as separated at oH 8.6. 

Note especially hnw the neura~inidase chcnges the ~igraticn 

rate in zones A and B. 

For labelling see Fig. 43. 

Tris-citrate-borate pH 8.6. 
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FIG. 46 

The same plate AS Fi~. 45 Rt an earlier staqe of staining. 

~ote the effects of neuraminidase on the fAst~oving liver­

esterase fractions, ~s well as on zone C. 

Tris-citrate-horate rH A.6. 
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FIG. 47 

The effects of neuraminidase on the protein pattern of 5 tissues 

of Apodemys sylvaticys. The other half of the plate in FiJ. 43 

and 44. The same labelling applies ~ere as in Fi~. 43, regarding 

samples. 

Tris-citrate p~ 7.6. 

Stain: Nigrosine-amidoblack. 
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FIG. 49 

Demonstrating peroxidase dctivity of liver , skeletal-, and 

heartmuscle homogenates of'\podemus sylvaticus and ~ musculus. 

I. The nigrosine stained control slice. 

11. Stained for neroxidase activity by using o-dianisirline and H202 • 

Note how strong th~ peroxidase activity is in the heart, compared 

to the striAted muscle. ~Iote as well how much faster the peroxidase 

active protejns migrate in this system (pH 8.6) compared to Fig. 50. 

a. band c 

d 

5a~ples from Icelandic Mpodemu~ sylvaticus 

Samples from a laboratory ~us musculus 

Tris-citrate-borste pH 8.6. 



o 
L.() . 
en 
LL 

• 
t--t 

. ........ 
t--t 

« en uo 

d 
...0 

-.J 
U 

-0 



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 prot~in fraction 

11 of the skeletal muscle and fraction 14 of the heart muscle. 

Note also strong activity in zone D, not overlappinn with fligrosine 

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.S.) 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 

11. P.A.5. stained half 

Tris-citrate borate pH 8.6 

7.5% polyacrylamide gel. 
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FIG. 52 

Comparison of esterase distri~Jtion in starch (1) and poly~crylamide (11) 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 compured to zone C Ilof heart and striated muscle homoqenates 

I. H, M, and 5 run in starch gel. 

I I. Same as I run in polyacr"lamidegel 

B - j Scottish (Cumhernauld) Apodemus sylvaticus 

a, e, 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 ti s"l~es from Apodemus sylvatic'Js, wi tn rF!oard to substrate 

snecifici ty. All samples are pooled. Note the stronq frAction 12 of the testis 

on 11. 

I. substrate: I-narhthyl acetate 

11. substrate: l-naohthyl propionate 

SI pooled sera from Swedish-Icelandic hybrids of Aoode'1'\us s'llvaticus 

Ss poolad sera from Scottish AoDdem_us svlvaticus 

Tris-citrate pH 7.6 
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FIG. 54 

5ubstrate specificity of esterases of different tissues from Apodemus sylvaticus. 

The same samples as Fiq. 53. 

Note: (1) strong fraction 12 of the testis and a correspondina fraction 

in the kidrey (II) 

(2) Slow reaction of zone C to naphthol -AS- acetate (II) 

I. substratc 2-n~phthyl acetate 

II. substrate naphthol -AS- acetate 
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fIG. 55 

Demonstration of substrate specificity and tisrue hom~senat8s cO~PQrison. Same 

samples as in Figs. 53 and 54. 

I. substrate: 

11. substrata: 

I-naphthyl acetate 

I-naphthyl propionate 

Note that SI has been contaminated by kidney homogenate 

Ill. substrate: naphthol-A~-OL acetate 
(Koch anti Light) 

Compare this zymograrn carefully with the other zymograms. 

Tris~citrate borate pH 8.6 
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FIG. 56 

The effect of physostigmine sulphate (eserine) (10-4 M) on esterase patterns of 

different tissues of Apodemus sylvaticus. 

I. Control plate; substrate: I-naphthyl acetate; coupler rlyR: Fast Garnet 

11. This plate was incubated in 10-4 M eSRrine for 30 minutes before the 

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

a, c, f and j: Samples from Scottish Apgdemus sylvaticus 

b Liver homogenate from ~ musculus (C857) 

d and e samples from Swedish - Icelandic hybrjds of ARodemus sylvaticus 

g, h and I Samples from Swedish Appdemus s'llvaticu9 

Tris-citrate bODate pH 8.6. 
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FIG. 57 

De~onstration of inhibition by D.F.P. of esteraSBS of various tissue homogenates 

of Apgdemus svlvaticus. 

I. Control plate stained for esterases using I-naphthyl acetat8 

11. 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 homogenut~s. 

a, b, and e Scottish Apodemus sylvaticus 

b, d, f and 9 Swedish Apodemus sylvaticus 

c Swedish-Icelandic hybrid of Apodemus sylvaticus 

Tris-citrate borate pH 8.6 
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FIG. 58 

Effects of heat on esterase patterns of various tissues of Apodemus svlvaticus. 

The supernAtants of tissue homogenates were drawn up into capillaries, wric~ 

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

~ote difference in sensitivity towards this treatment in different fractions. 

a 

b 

c 

SI and Ss 

Control sa~ples, not treated 

Samples incub<'lted for 5 r"linutes at 56°C. 

Samples incubated for 10 minutes at 560 C. 

serum from Icelandic and Scottish mice respectively 

Tris-citrate borate pH 8.6 
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fIG. 59 

Demonstration of heat effects on esterases of Apgdemus sylvaticus. Same as Fig. SA, 

except different buffer system. Note smear in zone C 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. 
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FIG. 61 

Sensitivity of different proteins of Apodemus sylvaticus to heat incunation. The top 

half of gel shown in fig. 5A 

Tris-citrate borAte pH 8.6 Nigrosine-Amidoblack. 
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fIG. 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 11. 

I. Tris-citrate borate pH 8.6 

fract;gn 1: 

c 
d 

b, e - i 

Fractign 2: 

"strong" fraction 1 (homozygous) 
"lacking" fraction 1 (homozygous) 
"Intermediate" fraction 1 (heterozygous) 

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

fraction 3: 

c 
d 

b, e - i 

"Lacking" fraction 3 (homozygous) 
"strong" fraction 3 (homozygous) 
"intermediate" fraction 3 (heterozygous) 

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

c 
d 

b, e - i 
b, f and i 
e, g and h 

Male from Iceland 
female from Sweden 
Offsprings of c and d 
males 
females. 
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FIG. 63 

A postulated inheritance of esterase fractions in zone C of heart and skeletal muscle homogenAtes 

of Apodemus sylvaticus. 

1. Esterase pattern of striated muscle homogenates. 

The father (c) is of type CII and the mother (d) is of type Cl. 

Note that the father (c) has strong fractions 20 and 21, the mother (d) has strong 19 ~nd 

20'. The offsprings (e and f) present fractions 20, 20' and 21 i.e. hybrid nattern 

11. 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 CII 

d Female frOM Sweden, type Cl 

e and f • Offsorings of c and d. 

Tris-citrate pH 7.6 

"\ 





FIG. 64 

A postulated inheritance of esterase fractions in zone C of heart homogenates of rlpodemus 
sylvaticus. 

I. Tris-citrate borate pH 8.6 
5ame samples as in Fig 63 I and 11. 
Note that the offsprings seem ta have the same apnearance of zone C as the father -
the heterozygosity is hidden. 

11. Tris-citrate pH8.6 (no borate added) 
Same samples as in I wi th addi tion of band h. ~Jote haw relative pasi Hon af 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 Cl and CIl are widely separated. The hybrid offsprings 
show multiple banding, which may fuse. 

b, e, f and h Offsprinqs of c and d 

c Male from Iceland 

d female from Sweden 

''\ 
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FIG. 65 

A postulated mode of inheritance of skeletal muscle esterases of Apgdemus sylvaticus. 

The buffer system used was Tris-citrate pHB.6 (no borate). ~ote that under these 

conditions (same as Fig. 64,11) zones Cr and Clr are well separated. The hyhrid apparently 

possesses a mixture of zones Cl and CII 

c 

d 

a and b 

Male from Iceland having zone ell (homozygous) 

Female from Sweden having zone Cl (homozygous) 

Offsprings of c and d having hybrid zone Cl - Clr (heterozygous) 
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FIG. 66 

Mode of inheritance of liveresterase fractions in Apodemus sylvaticus. Figs. I, 11 and 
III show the same gel after 10, 20 and 120 minutes staining respectively. 

1. Zone C: 

c 
d 

at b, e and f 

11. Zone B: 

c 

d 

a, b, e and f 

Male from Iceland of ClI 
Female from Sweden of Cl 

tvpe (homozygous) 
type (homozygous) 

Offsprings of c and d having zone C consisting of multiple fine 
fractions - a hybrid type (he~gous) 

Male ~rom Iceland having this zone "nearly silent" (homozygous) 

Female from Sweden having "strong" fractions in this zone (homozygous) 

Offsprings of c and d havinq "intermediate" fractions in this zone 
(heterozygous) 

Ill. This shows the same gel after 120 mins. staining. Note that the faster moving fractions 
(zone A) are staining up. At t~is stage zone C cannot be read. 

Tris-citrate borate pH 8.6 



• 
~ 

« 

o 0'1_ 
I I 

I , 10 -

cb" 
N 

u 

<.5 

b 
N 

,~ 
IQ) 
I 

tu 
~ L>Y: 
1..0 

o 
..olf) 



FIG. 67 

Zymograms demonstrating the postulated mode of inheritance of esterase fractions of 
zone C of kidney (I) and brain (11) homogenates of Apodemus svlvaticus. Same animals 
as in previous photographs (fi9S. 62-66) 

l. Tris-citrate borate pH 8.6 

A zymogram of kidney esterases 
C Male from Ic~lnnd hnvinn zonp. CII (homo7V~ouS) 
d Female from Sweden having zone Cr (homozv~ous) 

a, b, e and f Offsprings of c and d h~ving hybrid zone Cl - CrI 
(heterozygolJs) 

11. Tris-citrate pH 7.6 
A zymogram of Drain esterases 
Note fractions 9 and 10, which are characteristic of brain and testis homogenatp.s 

Zone C: 

c 
d 

e and f 

f-1ale from Iceland having slower fractions than d, i.e. Cll (homozygous) 

Female from Sweden naving zone Cl (homozygous) 

Offsprings of c and cl having hybrid C zone, consisting of m~iple esterase 
fractions (heterzygous) 
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FIG. 68 

An electropherogram illustrating the postulated mode of inheritance of skeletal muscle 

protein fraction c' in Apodemus sylvatic~s. 

c 

d 

e, 9 and i: 

b,f,h,j 
and k: 

b,f,i,j 
and k: 

e, g and h: 

1 

m 

t-'1ale from Iceland lacking c' (homozygous) 

female from Sweden having C' (heterozygous) 

Offsprin,;s of c and rl lDcking C' (homozygous) 

Offsprings of c and d hDving C' (heterzygous) 

males 

females 

~ musculus (CBA) 

~ musculus (C57) 

Tris-citrate pH 8.6 
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fIr,. 69 

Zymograms comparing esterase patterns of various tissue homogenates from Apodemus 

sylvaticus and Mus musculus. 

r~ote that Mu~ musculus does not have an esterase zone overlapping with zone R of 

Apodemus sylvaticus. 

a Pooled samples from Apodemus sylvaticus 

b Pooled samples from Mus musculus, C 57 

c Pooled sera from Scottish Apodemus sylvaticus 

d Serum from two week old ~ musculus 

Tris~citrate borate pH 8.6 
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FIG. 70 

Comparison of esterase patterns of various tissues from Apodemus sylvaticus 

and ~us musculus. 

a. 

b. 

Relative position of esterase activitv is shown. 

Pooled homo~enates from Apodemus sylvatic~~ 

Pooled homo~enates from ~ musculus (C 57) 

Tris-citrate borate pH 8,6 
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FIG. 72 

Comparison of esterases of Apodemus svlvaticus and Mus musculus. 

58~e samples as Fig. 71. 

Note improved separation of heart and striated muscle fractions in zone 11 of 

~ musculus under this pH. 

Tris-citrate pH 7.6 
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fiG. 73 

The tor half of plate shown in fig. 71, stained for prntein~. 

Note the si~ilarity in the general protein patterns of the two species in this svstem. 

The opposite is the case for esterase oatterns (Fig. 71) 

5a~ples Same AS in Fig. 71 anrl 72 

Tris-citrate borate pH 8.6 
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fIG. 74 

Esterase zvmograms of liver and kidney homogenates comoaring Apodemus sylvaticus and t!Y.a 
musculus. Tris-citrate pH 8.6. Note the incr~8sed separation in zone C of 

Apodemus sylvaticus. There is no zone in ~ musculus corresponrling to B in Apodemus 

sylvaticus. 

b Pooled samples fror:1 Anodi!I11JUi s\f!vClticus 

c Sample froIT' Mus musculus. (C57) 

a Same as b at an earlier stage of staining 

d Same as c at an earlier stage of staining. 


