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Abstract : The karyotypes of greater longtailed harster (Cricetulus triton) framJinan,
Mt. Tai , Shandong Province, Mts. Changbai , Jilin Province and Xi'an, Shaanxi Province in
Chinawere observed by conventional and banding technique . The diploid chramsare nurber
and karyotype are identical in the samples of Jinan, Mts. Changbai and Xi'an , i. e., 2n=
28, and the karyotype consists of 11 pairs of telocentric and 2 pairs of metacentric chro-
nmosares, X chramosare is subtelocentric and Y metacentric. Diploid nurber of the sample
franMt. Tai is 28 29, one extra unpaired chramsare existed in the observed metaphases
by 67.5%. It isB chramsamewhich is the stallest telocentric in the conplement. A chro-
mosames of the sanple were identical with that of sanples franJinan , Xi an and Mts.
Changbai. The Gbanded, Cbanded, and silver stained karyotypes have been observed, no
differencewas found avong sawples franfour localities. The origin of B chrorosare was
discussed in the paper.
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B chramosames have been identified in nurber of same populations of nearly 500

animal species and more than 1 300 plant species!!?

. The standard chromosames of
an organi smare A chramosames. B chramosames are extra to this normal compl erent.
In the 1st B-chramosome conference held in Spain in 1993, B chranosome is def ined
as a di spensabl e supernumerary chromosame that does not recarbinewith theA chro-
mosames and fol low its own evolution!™® . Inmanmals Bs have been known since 1965,
when they were first described for Shoinobates volans (Marsupialia). Up to now,
these structures have been described for nearly 30 mammal i an species, more than
half of themare rodent species.

Greater long-tailed hansters (Cricetulus triton) , aredistributed f ramGansu

and Jiangsu toN. E. China, Korea and upper Ussuri of Si berial*®!. There are four
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subspecies in China (triton, fuscipes, collinus and incanus)[5]. The B chromo-
sames in Tscherskia triton (= C. triton) framfomer USSRwas first described by
Borisov!®. Xu and Huang mreported the karyotype of the species, and noB chramo-

somewas found init.

1 Materials andMethods

Eight samples of greater longtailed hanster (Cricetulus triton) from4 re
gions (Mts. Changbai, Jilin Province, subspecies fuscipes; Jinan and Mt. Tai ,
Shandong Province, subspecies triton and Xi an, Shaanxi Province, subspecies
col linus) representing 3 subspecies were used for karyol ogical study.

The bone-marrow in vivomethod was used for the chromosome preparation; Clas-
sification of chromosames was based upon the study of Levan et al. (81
Seabright’slg] trypsin Gbanding method to obtained Gbanded chromosores;

[10]

Sumer’s method to get Cbanded chromosomes; and Howell and Black's silver-

staining met hod™! to obtained si | ver-stained chramosomes.

2 Results

2.1 Diploid chramosome nurber
Most of metaphase cells in the preparationswere diploidand normal. The chro-

mosaome counts for the samples franfour localities are shovn in Table 1.

Table 1 The counts of diploid chromsome nurber in Cricetulus triton

Chramosare f requency

. . Total cells
Local ity (Subspecies)
26 27 28 29 30 observed

Jinan Cel | nurbers 3 8 128 1 0 140
(triton) Percentage 2.2 5.7 91.4 0.7 0 100
Mt. Tai Cel | numbers 2 6 54 135 3 200
(triton) Percentage 1 3 27 67.5 1.5 100
Mts. Changbai Cel | nurbers 1 7 92 0 0 100
(fuscipes) Percentage 1 7 92 0 0 100
Xi an Cel | nurber 0 2 78 0 0 80
(col l'inus) Percentage 0 2.5 97.5 0 0 100

According to Table 1, diploid chromsome nurber of samples inJinan, Xi an and
Mts. Changbai is 2n=28; but that of the sarples fromMt. Tai varies fran28 to 29.
Among the metaphases observed, the chromosame nurber in 67.5% of cells is 29.
2.2 Karyotype analysis

Seven to tenmetaphases of the species fromfour localitieswere photographed
and used for karyotypic analysis respectively. Themodel karyotype of Jinan, Xi an
andMts. Changbai is 22t + 4m +XY (st,m) (Table 2 and Plate | —, Xi an saple) .
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11 pairs of autosaomes in their complement are uniarmed chromosames, 2 pairs of
smal | biarmed chramosames; X chromosome is subtelocentric (uniarmed) and Ymeta

centric (biarmed) chromosome.

Table 2 The measurements and classification of chromsormes in C. triton

Chrarosare Relative length Armratio Classification
nurber
1 106.89 £3.97 t
2 102. 73+2.50 t
3 99.03+5.88 t
4 87.92+4.33 t
5 86.92+4. 66 t
6 83.29+4.19 t
7 81.91+4.38 t
8 73.11+2.10 t
9 70.34+3.80 t
10 64.78+4.19 t
11 62.00+3.35 t
12 43.04+3.61 1.04+0.11 m
13 37.02+4.94 1.39+0.29 m
X 89.77+8.12 3.08+0.05 st
Y 60.16 +3.29 1.04+0.09 m

For the karyotype of the sarples fromMt. Tai, there are two difference fram
the karyotypes of Jinan, Xi an and Mts. Changbai samples. (1) Except 11 pairs of
telocentric and 2 pairs of metacentric chranosames, there is an additional small
unpaired telocentric chramosome. |t causes chramosame nurber variation in the
same tissue-bonemarrow cells. Sowe think this accessory chramosame is B chramo-
sare. (Plate | —2). (2) the length of two X chramosames exhi bited si gnificant dif-
ference by measurement and statistic anal ysis of 50 metaphases (P<0.01) (Plate
| —6) .

2.3 Cbanded karyotype

Cbanding patterns are similar in the samwples franfour localities. The repre-
sentative Cbanded karyotype of the sarple franMt. Tai is shown in Plate | —3. C
positive regions near centramere are recognized in eleven acrocentric pairs (nos.
1 11). A large Cpositive block appears around centramere of X. Whole Y chramo-
sames is deeply stained. No Cbandwas reveal ed in twometacentric pairs (nos. 12,
13) , and inB chramosome.

2.4 Gbanding patterns
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Gbanding patternsof C. tritonfromfour localities are easilymatched and no
difference in them. Each chramosame pair has its own distinct banding pattern. The
representative Gbanded karyotype of theMt. Tai samwple is shown in Plate | —4. No
Gbands appeared inB chramosames. One nore dark stained band in the teloreric re-
gion of long armin the longer X chramosore.

2.5 Silver-stained karyotype

The number of NORs varied fromfour tofive pairs, both anong animals andwi th-
inindividuals fronfour localities. When the nurber of NORs is maximal (i. e., 5
pairs) , they are located on autosame pairs 2, 4, 8, 9 and 13. (Plate | —5). More-
over, three kinds of associations of NORs have been observed in C. triton (Plate
| —7A, B, C). No NOR appeared on B chramosaome.

3 Discussion

3.1 Character and origin of B chromosame in Cricetulus triton

B chromosomes are characterized by certain peculiarities that differentiate
them f rom chromosomes of basic set. For exanple, they are morphologically differ-
ent franAs (usual |y smal ler) , and of ten display nondisjunction at anaphase of mi-
tosis resulting in frequencies varying between individuals and mosaic individu-
als, between cel ls of asingle tissue, and fully or in their most part carposed of
the heterochramatin. The B chramosome in C. triton fromMt. Tai is the smallest
telocentric. There is O 1B in bone marrov cells. But B in the sanple was not
stained by Cbanding method. Same situation was found in same other species,

[14]

Apodenus peninsilae | silver fox (Vulpes vulpes )™ Rattus rattus and

Dicrostonyx torquatus **1. But when the Bs of R. rattus and V. vulpes were exam

[14.18] "\\e know one of

i ned autoradi ographical ly, they were shown late replication
the characteristics of the heterochomatinis its late replication. These data in-
dicated that B heterochromatin is different fronA’'s in make up and regul ation.
They can hardly be regarded as carposed only of the structural heterochromatin.
More and more evidences show that Bs are not genetically inert and it is known that
sare carry functional genes. For example, nucleolar organizer regions (NORs) , the
sites of ribosamal 18S and 28S RNA genes, have been identified on Bs in about 20
(1, (18] and this

method is frequently assured to reflect transcriptional activity of the rRNA
[19]

species In some cases, the NORs were identified by silver staining

genes. Donald et al. al so found that the regular attachment of the B chramosame
toa nucleolus in B. dichromosamatica . This suggests that these ribosamal RNA
genes are transcribed.

Two hypotheses exist concerning the origin of themammal ianB chromosomes. The
majority of the authors is inclined to considered them to be the remnants of the
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structural rearrangements taking place in the karyotypic evolution of the ances-
tral forms. The translocations of Robertson's type are considered more of ten than
the others. Another way of theB's originmay resul t f rom the nondisjunction of the
autosames or sex chromosames which are subjected to genetic inactivation af ter-
wards and then pass into theB’'s classwith the al | consequence characteristics of
the latter.

Borisov et al.!® first reported the B chromosomes in C. triton from former
USSR. The number of Bs is 1 2. Xu and Huangm reported conventional and G banded
karyotypes of the species fromnorthern Jiangsu Province, China. They found no B
chramosames in it. Kang and Koh!?] reported the karyotype of C. tritonfromKorea,
and al so noB chromosame in the samples. It is thefirst report for C. tritonfram
Mt. Tai havingB chromosame. B chramosamewas the smal | est tel ocentric andwas easy
recognized only by its morphology in the corplement of the species. The length of
two X chramosames in 50 metaphases of afemale sarple fronMt. Tai revealed the si g-
nificant difference ( P<0.01); we can also find the difference between two X
chramosames in Gbanding. Therefore, we presumed that the B chramosame of the sam-
ple franMt. Tai originated f romX chromosome.

3.2 AgNORs

It has been denonstrated that the substance stained with the Ag procedure
seeams to be an acidic protein |ocated on sites of ribosamal gene accurulation, i.
e., onNOR s. NOR associ ations have been described i n manmal species as occurring
randomly among both hamol ogous and heterologous and less frequently involving
more than two chramosomes at same time. In our case, three kinds of associations
were found. (1) Associations of two hamol ogous chramosames at tel areric regions of
four chromatids (Plate | —7A) . (2) Associations of two chramosomes at telareric
regions of two chromatid in different chromosomes (Plate | —/B) . (3) Associations
of three chromosomes at telomeric regions of four chromatids in different three
chromosames (Plate | —7C) . The mechani sm of NOR associations is still not clear.
However , Thode et al . [?] suggested that the NORs that are associated together in
metaphase plates can be considered to have attached the same nucleolus in the pre-
ceding prophase and interphase.

3.3 Carparison of karyotypes in different subspecies

Xu and Huangm reported the karyotype of C. tritonfromnorthernJiangsu, Chi-

na is 22 telocentrics and 4 metacentrics with larger subtelocentric X and smal |

metacentric Y chromosame. Kang and Koh 12!

reported that the karyotype of C. tri-
ton franKorea is diploid nurber of 28, i. e., 22 telocentric autosames and 4 smal |
metacentric autosomes, large subtelocentric X and smal | metacentric Y chromosome.

Carparing the karyotypes of samples frannorthern Jiangsu, Jinan, Mts. Changbai ,
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China and Korea, we can concl uded that the kar yotypes of above four populations are

identical.

6

Borisov et al . ® reported that the karyotype of C. tritonfromformer USSR is

26 acrocentricswithmetacentric X and subtelocentric Ychramosare and also 1 2B
chromosames. The karyotype of the sarple fromMt. Tai is 11 pairs of telocentric
and 2 pairs of metacentric, subtelocentric Xandmetacentric Y chranosomeswith an
addi tional B chromosame. Al though similar in having B chromosame, they are much
different inA chromosomes. This may be the chromosamal polymorphismin different
popul ations or subspecies.

Because of the relatively smaller diploid nurber and easily distinguished B
chramosame in C. triton , we can use this species as model animal to study the ori-
gin of B chromosome, the relationship between A and B chromosame and the genetic
ef fect of B chromosames.
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Wang Jinxing et al : Karyotypes and B Chramosare of Greater long-tailed Hamster (Cricetu
lus triton) Plate

1, 2. Karyotype of C. Triton (male and female) ; 3. Cbhanded karyotype; 4. Gbanded karyotype;
5. Silver-stained karyotype; 6. X chromosares of sare metaphase; 7. Asociation of NORs.
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