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MAP 1.

Places where Apgdemys vaticus were caught.
Iceland:

1, Laugarvatn area
2. Stdéra-M8rk area
2b. Skdlakot area

3. Hornaf j8r8ur

4, M§batn area

5., Eyjafjérdur.
Ireland:

6. Belfast area
Seotland:

7. Glasgow area

Tb. Cumbernauld area
Norway :

B. Bergen

9. Jaeren

10, OUslo area

Sweden

11. Lund,
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FIG, 1

A drawing to show outlay of electrophoretic apparatus.

A and B Vessels containing buffer -
c Partition in Vessel

D Lint sicks

13 Perspex Tray

F Power Unit

G Starch Gel

H Slit of Application

1 "Handiwrap" Cover

J Electrodes (platinum)

K Buffer

L

Sample Holder, made of filter paper.



THE FOLLOWING ABBREVIATIUNS APPLY TO THE FIGURES.

epididymis homogenates
heart muscle homogenates
kidney homogenates

liver homogenates

thigh muscle homonenates

red cell lysates

n BV T - XK T ™M

serum
Sp spleen homogenates

T testis homogenates.
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FIG, 2

Showing proteins of red-cell lvsates from Apgdemus sylvaticus. Up to
14 protein bands can be seen, but A and B are of a special interest

(see Tables).

Same as I, except stained for esterases. Polymorohisms can be seen
in fractions 1-4, and fractions T-8.
Note the polymorphisms in esterases, but the uniformity in the protein

pattern except for A and B.

a, serum of Appdemus sylvaticus
b - h, red-cell lysates,
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FIG., 3.

Shows comparison of the esterase pattern (I) and the protein pattern (II)
of red-cell lysates of Apgdemus svlvatjicus. Note that there are no
esterase fractions overlapping proteins A and B,

a, c=-3j : red-cell lysates from Icelandic Apgdemus sylvaticus

b ¢ serum sample.

I. OUne slice of the gel stained with a mixture of l- and 2-naphthyl

acetate as substrate.

II. The other half of I stained with nigrosine-amidoblack.

Trig-citrate pH T7.6.
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FIG, 4,

The same as fig. 3, except I is stained for peroxidase-activity. Note that
fractions 1 and 2 as well as the Hb are stained. Fractions A and B show no

reaction on I,

1. Stained for peroxidase-activity with O-dianisidine,

1I. The ather half of 1 stained with nigrosine-amidoblack.
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FIG, 5

To show protein bands of red-cell lysates, A and H,
I, a=-h s red-cell lysates of lcelandic Appdemus sylvaticus ‘
i- ¢ serum samples,

II, k and m ¢ Norwegian red-cell lysates,
1 ¢ Serum sample

n ¢ Irish red-cell lysates,

Tris-citrate pH 7.6.
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FIG. 6.
To show red-cell proteins A, B, and C in Apgdemus svylvaticug and R in wild Mus musculus.

I. Red-cell lysates.
a : Norwegian red-cell lysates, unwashed cells
b, c and f ¢ Scottish red-cell lysates
d and e ¢ red-cell lysates from wild Mus musculus
g,h,i,j and k: Icelandic samples

land m : 1 year old sera from lcelandic Apgdemuys svlvaticus

I, Serum samples.

Same as I but sera instead of red-cell lysates,
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F1G. 7.

To show Hb of Appdemus sylvaticus

a : frozen, unwashed red-cell lysate.

o

frozen, unwashed red-cell lysate.

c-f : red-cell lysates washed
c : Icelandic

d ¢ Scottish

e : Norwegian

f ¢ Irish

The Hbs were photographed unstained (heing red), but the

other bands were stained for esterases.

Tris-citrate borate pH B.6.



il ouf

[
\ mﬂw

QD }SOd- 1
qlv-

qDeig



*g*g Hd ajexoq 93eIFTI-STI)

BATNOSHW sMy @ q
ENATIBALAS SNWapody :T - 2 pue e

*SUTIIR4SURI} 4O

A3TwIogTun ayj pue sutwngre3sod jo aduasge pue aoduasaxd moys O)

‘8 914



it

1

I

I

g

I
vgbi4

D

q

D




FIG. BA

Demonstration of iron-binding proteins (Transferrins) in sera of Apodemus sylvaticus,

using radioactive iron 59Fe and auto radiography. The concentration of 59Fe was

ca. Svc/ml serum.

I and IIf were stained for proteins in the usual manner.
Il and IV are photographs of positive X-ray film, that was placed on the top of
gels I and III and kept in dark for one week, and then developed

a and b: sera from Icelandic Apgdemys svylvaticys.
I ¢ Tris-citrate borate 8,6

III

..

Tris-citrate 7.6
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FIG 9,

Fast esterase-zone in Apgdemus sylvaticus

Note different intensity of fractions 1, 2 and 3 and absence in some cases.

d, e and f : fraction 1 absent
d fraction 2 absent
a, e and f : fraction 3 absent

The zymogram to the left (1) was stained for only 5 minutes.

a, b and c : Icelandic specimens
d : Scottish (rare type) specimen.
e and f : Norwegian (Uslo) specimens

Tris-citrate borate pH 8.6.
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FIG, 9A

Esterase-zymograms demonstrating two rate variants. Firstly an Icelandic

Appdemus svlvaticus, lacking fractions 15, 16 and 20 (I and I,d), secondly

a Scottish Apgdemuys sylvaticus having a strong, fast moving fraction 2b'

(11, ¢ and g).

Note also absence of zone X' in the Icelandic specimens, All samples were sera.

I. Esterase zymogram at pH 7.6 (Tris-citrate)

11, Esterase zymogram at pH 8.6 (Tris-citrate borate)

a
b and ¢

d

Mus musculus (wild)

Seottish Apodemuys sylvaticus

Icelandic Apgdemus §ylvgticg§, young female
Pooled Icelandic Apodemys gvlvaticus sera
Norwegian (Jaeren) Appdemus svlvaticus

the same as c at earlier stage in the staininc.
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FIG, 10

The same as Fig. 6, except stained for esterases,

Note the differences in zone X' between Scottish and the Icelandic
field-mice. Note also fraction I in the house-mouse red-cell
lysates. Samples 1 and m have developed storage bands overlapping

fraction Z21.
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FIG, 11

Same as fig., 6 and 10, Ctffect of freezing on Hb.

I.

a ¢ Norwegian red-cell lysate unwashed frozen
b -~ j ¢ frozen red-cell lysates

k : fresh red-cell lysate

II1. sera

Tris-citrate borate pH 8.6

Stained for esterases.,
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Fi1G, 12

Serum esterases in Apodemug sylvaticus from different countries, and
also a wild Mus musculus from Norway (Jaeren)

Also to show physiological changes in 13, 14, 15. Note zone X',

a: m §. (Scotland) i: f N (Norway) lactating
b (Icelandic) pooled j+ m N, (mature)
c: f S, had litter 5 days aco ks N, pregnant
d: m S. mature 1: f N, (mature)
e: 5, had litter 2 days ago m: m N, Mys musculus
f: m S, n: f N. lactating
: m S, ot f S, pregnant
: m (mature)
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FIG., 13

Effects of ions on ceruloplasmin

a ¢+ fast moving ceruloplasmin,

probably because of being heparinised.

b : a treated with Fet*

c : a treated with Gu*

d : a treated with Cut*t

e ¢ slow moving ceruloplasmin, probably not

treated with heparin

f t e treated with Fe**
g : @ treated with Cu®
h : e treated with Cut*

Tris-citrate pH T7.6.
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II,

Fig, 14

Effects of heparin on the mobility of ceruloplasmin (I), and on the

general protein-pattern (II).

Stained for ceruloplasmin
a : not treated with heparin
b same serum as a: treated with heparin

c : same as a: not treated with heparin, but haemolysed serum,

Note trailing of the ceruloplasmin

a

red-cell lysate, old and unwashed

treated with heparin

same as e: not treated with heparin

treated with heparin

T a 5 ©

g not treated with heparin

Same as I, stained with nigrosine. Note the smearing effects of heparin in the
post-albumin region and also the effects in the pre-albumin region, and the
decolourization of the background in the fraction 1 site.

Tris~citrate pH T.6.
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FIG, 15

This figure demonstrates the protein bands (myogens) of the thigh muscle

of Apodemus svlvatigus.

Note strong band 6 in zone B, and 13 in C,

H T 0 ~H ® a o o n

- X .

m

m:

f:

(Iceland) muscle

(Iceland) serum

(Norway) muscle

(Iceland) heart (kept long frozen)
(Scotland) muscle

(Iceland) muscle (old sample)
(Iceland) muscle

(Iceland) mussle

(Iceland) muscle

(Iceland) muscle n
(Norway) muscle o
(Norway) muscle p
(Norway) muscle q

Tris-citrate pH T.6.

-

3

: (Norway)
: (Norway)
: (Norway)

: (Norway)

Polymorphism is found in Zone D.

mucscle
muscle
muscle

muscle



W S| o T H W
onuvm%m..:m _ _.ﬁ Dqopa | Bb

&
L

]

£
i

9D




FIG, 16

This figure demonstrates the general protein-pattern of heart-

Compare the fractions

and thigh muscle of Apgdemus gvlvaticus.

of heart and skeletal muscle.

a,b,c, and g: Icelandic samples
d,e,f, ¢ Scottish samples
h : red-cell lysate unwashed (Norwegian)

Norwegian (Oslo) samples

i, j and k
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FIG., 17

Comparison of muscle-protein migration on two different gel-

buffer systems:

I, Tris-citrate-borate pH B.6

IT, Tris-citrate pH 7.6
MNote the difference in the positions of band 6 and the spreading
of zone C on the pH 7.6 system,
On plate I note the band c' of Table 12

(Icelandic) thigh muscle

a, ¢ - j

b ¢ (Icelandic) serum.
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FIG, 18

Esterase zymogram demonstrating zones CII, CIIT and CIV of heart and

thigh muscle esterases:

a, b and e: Scottish samples

demonstrating CII

c and d : wild Mus species

f -m : Icelandic samples
demonstrating CII and CIV

n-p : Norwegian samples
demonstrating CIII

n and o : Jaeren

p : Uslo

Tris-citrate pH 7.6.
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FI1G, 19

Demonstrating the esterases of thigh muscle and heart of Appderus
svlvaticuys. Note the similarities of the esterase pattern of these

two tissues, The same samples as Fio, 16,

a, b, c and g, 'Icelandic specimens
d, e and f, Scottish specimens
h, i, j and k, Norwegian specimens
R, h, Norwegian red cell lysate, unwashed,

a, b, d, e and f show zone CII
¢ and g show zone IV

j and K show zone CITI

Tris-citrate-horate pH 8.6
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FIG. 20

Shows esterase zones CJf and Cjy of Irish and leelandic fisld-mice.

The tissue used was muscle.

a,d. and e: Irish Appdemus svlvaticus

h and e s Icelandic Apodemus sylvaticus

Tris-citrate pH 7.6.

The concentration of starch is lower than in most of the other

plates 10 g. starch/100 mls buffer.
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FIG, 21

Thigh muscle esterases in the zone-A, All but band

4 coincide with the serum esterases in this zone.

a s serum

b - j : Icelandic samples.

Tris-citrate-horate pH B8.6.
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FIG, 22

Demonstrates the similarity of the esterase pattern of skeletal (M)

and Heart (H) muscle of Apodemys sylvaticus.

Note the EI] zone.

a, c - k : skeletal and heart muscle homogenates of Icelandic
Apgdemus sylvaticus.

b ¢ serum sample for comparison

iand j ¢ samples frozen and thawn at least 10 times during

three vears, demonstrating Cyy,

Tris-citrate pH 7.6.



H W |S
¥ybyapop|l 1ybiapoqp




FIG, 23

Same as Fig, 22, Note the fractions in zone A and compare the fractions

of skeletal (M) and heart muscle (H). In zone Cyy note that the faster

moving esterase-fractions are stronger in the heart than the skeletal

muscle.

Tris-citrate-borate pH 8.6.



wmgcaoce_x.ﬁ_cm%mnuno

™ www




FIG, 24

This figure demonstrates the main zones of the esterase pattern of

the liver homogenates of Apodemus sylvaticus.
Note the "weakness" or "absence" of fractions in zone B of the

Icelandic samples. Note also the differences in zone C,

a,d,h,j,k,1,p,q,r and s : Crr

e and f : Cir1

c,g,i,m,n,0,t : Civ

a, c -1t : liver homogenates

b s serum

a,b,c,d,g,h,i,m,n,0,s8 and t: Icelandic

e and T : Norwegian

jiky1l,pyq and r : Scottish

e and f : had been kept frozen for 285 days

c and d : " " " " " 55 "

s and t : " noon " " 2 "
H " " " " " 5 "

the rest

Tris-citrate pH 7.6
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FIG. 25

The same esterase zymogram of liver esterases as in fFig, 24,

The picture was taken after 10 minutes staining.

Tris-citrate-borate pH 8.6,
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II.

FIG, 26

The same as Fig. 25.
After 20-30 minutes in the stain
After 10 hours in the stain.
Note the differences in zones A and B between individual samples,

and also between countries.

Tris-citrate-borate pH B.6,
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II.

FIG, 27

Esterase zymogram of liver homogenates from Icelandic and Norwegian

(0slo) Apodemus sylvaticus.

Note differences in Zone C,
a,d,f, and h are of type Clv
e,g,i,j and o are of type C]]
ky 1, m and n are of type CIII

Staining time 15 minutes.

The same as I, after 30 minutes staining.
Note fractions in zones A and B

a, d - o liver homogenates

b serum from same animal as h

c red blood cell lysate of Appdemuys gylvaticus.
a,b,c,d,f,qg,h,i and j: Icelandic Apgdemus svlvaticus
e,k,1,m,n and o : Norwegian (Oslo) Appdemus svlvaticus.

Tris-citrate-borate pH B8.6.



NI1ybjyapogo

Jd: z2assw

¢

i ¢
v B8B8§EELS

gz b4



FIG. 28

Liver esterase zymogram showing the cathodally migrating zone D

a -k ¢ liver homogenates
a=-d : Norwegian (0Oslo) Apgdemus sylvaticus
e - k : Icelandic Appdemus svlvaticus

f,g,h,i and j show all Cyy type of their skeletal and heart homonenates

Tris-citrate pH 7.6.
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FIG., 29

This shows esterase zymograms from Irish Appdemus svlvaticus.

Note differences in zone B.

a and b : liver homogenates for Irish Apodemus svlvaticus

I, Tris-citrate pH T.6.
10 g starch/100 mls buffer.

II. Tris-citrate-borate pH 8.6,






FIG. 30

This shows some ontogenetic comparison of liver esterases of Apodemus sylvaticus,
as well as comparison of esterases of mice from different localities.

Note ahsence of slower fractions in zone A and all fractione in zone L of the
foetal sample.

a,b,d,e,f,q,h : Scottish Appdemus sylveticus

Icelandic Apgpdemus svlvaticus

c and j :

i and k : Norwegian Appdemus sv]vaticus

i ¢ liver homogenates from ca., 15 day foetuses
k H serum from the mother of i,

Tris-citrate borate pH B.6.
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FI1G KA1

The same as Fig, 30, but the system nced was Tris-citrate pH 7.6.

Note the absence of fractions from zones B and £ in the foetal sample.
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FIG, 32

Liver esterase-zymogram of Apodemus sylvaticys, adults and a foetus, and

of a wild Mys musculys.

a’b’d - k
Cc
1

a,b,d and g

f,h,i,j and k

: Liver homonenates of Apgdemus sylvaticus
: serum from Icelandic Apgdemus sylvaticus
¢ liver homogenates from wild Mus musgulys (Norway).
: Scottish Apgdemus sylvaticus
: Icelandic Apodemus sylvaticus
: Nofwegian (Jasren) Apgderys sylvaticus
:Norwegian (Jaeren) Mus musculuys (wild)
: 15 day foetus of Apgdemus sylvaticus

: mother of

Tris-citrate-borate pH B.6.
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F1G, 33

Liver esterase zymooram illustrating differences between different

populations of .pgdemus svlvaticus and individuals of wild Mus mus us.

A1l animals used in this experiment were killed the day bafore the

electrophoretic run.

b, e and f : Secottish Apgdemus svlvaticus
d and e : Scottish Mus musculus (wild)
g and k : Icelandic Apgdemus svlvaticus

Tris-citrate-borate pH 8.6.
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FIG, 35

Nigrosine stained slice of sam= plate at Fig, 34
Note the difference between the Apodemuys svylvaticus an? Mus mysculus
Compare this protein pattern with Fig, 34, Figures 6, 10 and 11

show samples from the same animals,

Tris-citrate pH T.6.
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FIG, 36

Comparison of esterases of different tissues from Irish and Icelandic

Apgdemus svlvaticus staining time 60 minutes. All tissues, except

liver, were homogenized in alicuots of water. The liver was homoaenized

in the ratio tissue: water; 5:1.

b and ¢ : Irish Appdemus svylveticus

d,e,h,i and j: Icelandic Apodemus sylvaticus

Tric-citrate~borate pH 8.6
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FIG, 37

Comparison of esterases of different tissues from Irish and Icelandic

Apodemus sv]lvaticugs. Staining time 2 hrs.

Note zone C in the heart homogenates: a: CIvV,BCp,c: CII

a,d,e and f : Icelandic Apgdemus sylvaticus
b and e : Irish Apodemus svlvaticus

Tris-citrate-borate pH 8.6,
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FIG. 38

Acid phosphatase-zymograms, demonstrating different reactions of
different tissues to a-naphthyl phosphate Na salt as substrate

and Fast Garnet as coupler dye.’

Note:
I corresponds to Fig. 37

Il corresponds to Fig. 36

Tris-citrate pH 7.6.






FIG. 39

Demonstrates how different tissue-homogenates of Apodemus sylvaticus react
to l-naphthyl acetate (I) and Maphthol-AS-acetate (II) as substrates.

I,

I

Acts as control, stained by using l-naphthyl acetate as suhstrate:

L ! pooled liver homagenates

H ¢ pooled heartmuscle homogenates
M ¢ pooled thighmuscle homogenates
S : 2 serum samples.

Stained with Naphthol-AS~acetate as substrate, staining time 10 hrs,

a : pooled samples from lecelandie Apgademus svlvaticus Type CII
b : pooled samples from Scottish Apodemus svlvaticus Type CII
c : pooled samples from Norwegian (Oslo)_Apodemys sylvaticus. Type CIII

Note in the red-cell lysates of c, the cells had not been washed.

Tris-citrate pH 7.6.
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FIG, 40

Demonstrates substrate specificity.

I. Substrate : 6-bromo-2-carbo-naphthoxy choline iodide,

11, Substrate: Naphthol-AS-acetate, the same plate as 39, II,

after 15 minutes staining

Note: I is the other half of II,

Tris-citrate pH 7.6.
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FIG., 41

Demonstrating substrate specificity.

The same as Fig, 40 I and II; and Fig. 39 Il, except the gel buffer

was Tris-citrate-borate pH 8.6.

I. Substrate: 6-bromeo-2-carbonaphthoxy choline iodide.

Note how little reaction the liver homogenates show,

II, Substrate: Naphthol-AS-acetate

X 3 liver homogenate from Laagpus mutys islandicorym

tris-citrate-borate pH B8.6.






FIG, 42

The same as Fig. 39.
I. Substrate: l-naphthyl acetate
II. Substrate: Naphthol-AS-acetate

The same as Fig. 41, II, at a later stage of staining.

ITI, 2-naphthyl acetate,

Trigs-citrate-borate pH B.6.
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Fi1G, 43

Effects of meuraminidase on the esterase-pattern of different tissues from Apodemus

svlvaticys. The treated samples were incubated with neuraminidase at 37°C for three
days. One control was incubated for three days at 37°C, the other was kept at -20°C

for the same period.

Norwegian (Jaeren) red-cell lysate, not washed and not treated with

° . neuraminidase

b ¢ Ieelandic red-cell lysate, washed and treated with neuraminidase.
c : control for b, kept et 37°C

d : samples from Scottish Apgdemus sylvaticus, a control kept at 37°C
e ¢ the same sample as d, but treated with neuraminidase

f : the same as d and e, kept at -20°C

g : sample from Norwegian (Oslo) Apgdemus svlvaticus, 2 control kept at 37°%€C
h ¢ the same as g, but treated with neuraminidase

i : the same sample as g and h, except kept at -20°C

i : pooled Icelandic and Scottish samples, a control for k

k : the same as j, treated with neuraminidase

1l : an lecelandic sample

m : a Norwegian (Oslo) sample

Tris~citrate pH T.6.






FIG, 44

The same as Fig, 43 at an earlier stage of staining to demonstrate
the effect of neoraminidase on the liver homogenztes, In this

figure the plate is shown as a whole. For labelling see

Fig. 43,

Tris~citrate pH T7.6.






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.
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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.



Fig.52

-
SR L@
&

.

“ - -

=

o

-

“.

20 we



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
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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






9°g HU 33eI0q 331eI}TI-STI)|

*gL Pue g9 °*sDT4 ass OuUTT[age] JO4 ‘0L pue g9 °*sBTy 4o wexbowAz 3noun ayj

. *9I4



Dho Dmo Qz_o_pzo_u wo_gxo_%o

3 2

O"‘ll vy ™

II

o A R

'
'

.

II

Al
A

‘1vely
ARSIE

!
m_



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



on_on_ounoa_ _onon

-

s ¢




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.



