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Фɢɥɨɝɟɧɟɬɢчɟɫɤɢɟ ɞɪɟɜɨ ɩɨɥёɜɤɨɜɵх 

ɩɨ RoЦКnОnko, SvОtХКnК A., Оt КХ. "GОnoЦО-аiНО  МoЦpКrКtivО  МСroЦosoЦО  ЦКps oП ArviМoХК КЦpСiЛius, DiМrostonвб torquКtus, КnН MвoНОs rutiХus." 
Chromosome  research 24.2 (2016): 145-159.
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Ʉɚɪɢɨɬɢɩ ɫɚɦɰɚ ɤɨɩɵɬɧɨɝɨ ɥɟɦɦɢɧɝɚ

ɩɨ RoЦКnОnko, SvОtХКnК  A., Оt КХ. "GОnoЦО-аiНО МoЦpКrКtivО МСroЦosoЦО ЦКps oП ArviМoХК КЦpСiЛius, DiМrostonвб torquКtus, КnН MвoНОs rutiХus." 
Chromosome  research 24.2 (2016): 145-159.
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ɐɟɥɶ

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɫɬɪɭɤɬɭɪɵ ɝɟɧɨɦɚ ɤɨɩɵɬɧɨɝɨ 
ɥɟɦɦɢɧɝɚ (D. torquatus) ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ 
ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɯɪɨɦɨɫɨɦɫɩɟɰɢɮɢɱɧɵɯ ɛɢɛɥɢɨɬɟɤ ȾɇɄ.
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Ɂɚɞɚɱɢ
1. ɉɨɥɭɱɢɬɶ ɛɢɛɥɢɨɬɟɤɢ ɨɬɞɟɥɶɧɵɯ ɞɨɛɚɜɨɱɧɵɯ ɯɪɨɦɨɫɨɦ Dicrostonyx 

torquatus ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɢɤɪɨɞɢɫɫɟɤɰɢɢ ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ 
ɢɦɟɸɳɢɦɫɹ ɛɢɛɥɢɨɬɟɤɚɦ ɫɨɪɬɢɪɨɜɚɧɧɵɯ ɯɪɨɦɨɫɨɦ

2. Ɉɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɯɪɨɦɨɫɨɦɧɵɟ ɩɟɪɟɫɬɪɨɣɤɢ ɤɨɩɵɬɧɨɝɨ ɥɟɦɦɢɧɝɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɨɦɨɜɨɣ ɦɵɲɢ (Mus musculus) ɫ ɩɨɦɨɳɶɸ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ 
ɯɪɨɦɨɫɨɦɨɫɩɟɰɢɮɢɱɧɵɯ ɛɢɛɥɢɨɬɟɤ ȾɇɄ, ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫ 
ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ

3. Ɉɩɢɫɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɫɬɚɜɚ ɩɨɥɨɜɵɯ ɢ ɞɨɛɚɜɨɱɧɵɯ ɯɪɨɦɨɫɨɦ D. 
torquatus

4. Ɉɩɢɫɚɬɶ  ɩɨɜɬɨɪɟɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɨɦɟ D. torquatus
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Ɇɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɯɪɨɦɨɫɨɦ

ɉɪɨɬɨɱɧɚɹ ɰɢɬɨɦɟɬɪɢɹ Ɇɢɤɪɨɞɢɫɫɟɤɰɢɹ
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ɋɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚ
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24 ɛɢɛɥɢɨɬɟɤɢ

14 ɛɢɛɥɢɨɬɟɤ



Ȼɢɨɢɧɮɨɪɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ A-ɯɪɨɦɨɫɨɦ ɤɨɩɵɬɧɨɝɨ ɥɟɦɦɢɧɝɚ

Ɉɬɨɛɪɚɠɟɧɢɟ ɰɟɥɟɜɵɯ 
ɪɚɣɨɧɨɜ ɯɪɨɦɨɫɨɦ ɤɨɩɵɬɧɨɝɨ 
ɥɟɦɦɢɧɝɚ ɧɚ ɫɯɟɦɚɬɢɱɟɫɤɨɦ 
ɤɚɪɢɨɬɢɩɟ ɞɨɦɨɜɨɣ ɦɵɲɢ. 
Ɉɞɢɧɚɤɨɜɵɦ ɰɜɟɬɨɦ 
ɩɨɤɚɡɚɧɵ ɪɚɣɨɧɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɞɧɨɣ 
ɯɪɨɦɨɫɨɦɟ ɤɨɩɵɬɧɨɝɨ 
ɥɟɦɦɢɧɝɚ.
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Ɉɛɧɚɪɭɠɟɧɢɟ ɧɨɜɵɯ ɯɪɨɦɨɫɨɦɧɵɯ ɩɟɪɟɫɬɪɨɟɤ
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Ʌɢɧɢɟɫɩɟɰɢɮɢɱɧɨɫɬɶ ɯɪɨɦɨɫɨɦɧɵɯ ɪɚɡɪɵɜɨɜ

11



ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɥɨɜɵɯ ɯɪɨɦɨɫɨɦ ɤɨɩɵɬɧɨɝɨ 

ɥɟɦɦɢɧɝɚ
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Ⱥɧɚɥɢɡ ɫɟɤɜɟɧɢɪɨɜɚɧɧɵɯ ɛɢɛɥɢɨɬɟɤ ɩɨɥɨɜɵɯ 
ɯɪɨɦɨɫɨɦ ɫ ɩɨɦɨɳɶɸ DOPsОqИКnКХвгОr

M. montanusM. ochrogaster M. mogollonensisM. agrestis
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M. musculus

Mus Microtus



Ʉɚɪɢɨɬɢɩ Microtus agrestis

RoЦКnОnko, SvОtХКnК A., Оt КХ. "GОnoЦО-аiНО МoЦpКrКtivО МСroЦosoЦО ЦКps oП ArviМoХК КЦpСiЛius, DiМrostonвб torquКtus, КnН MвoНОs rutiХus." 
Chromosome research 24.2 (2016): 145-159.
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Ƚɨɦɨɝɟɧɧɨɫɬɶ ɫɨɫɬɚɜɚ B-ɯɪɨɦɨɫɨɦ

A - ɥɨɤɚɥɢɡɚɰɢɹ ɦɢɤɪɨɞɢɫɫɟɤɰɢɨɧɧɨɣ ɯɪɨɦɨɫɨɦɨɫɩɟɰɢɮɢɱɧɨɣ ɩɪɨɛɵ B-ɯɪɨɦɨɫɨɦɵ (ɡɟɥɟɧɵɣ) ɧɚ 
ɦɟɬɚɮɚɡɧɨɣ ɩɥɚɫɬɢɧɤɟ D. torquatus; Ȼ - GTG ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɨɤɪɚɫɤɚ. 15



Ɉɛɧɚɪɭɠɟɧɢɟ ɝɟɧɨɜ ɧɚ B-ɯɪɨɦɨɫɨɦɚɯ

Ⱥɧɧɨɬɚɰɢɹ ɩɪɨɜɨɞɢɥɚɫɶ ɫ 
ɩɨɦɨɳɶɸ EnsОЦЛХ 90, ɜ 
ɬɚɛɥɢɰɟ. 
(p) ɨɛɨɡɧɚɱɟɧɵ ɮɪɚɝɦɟɧɬɵ 
ɝɟɧɨɜ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ 
ɧɚ ɝɪɚɧɢɰɟ ɪɚɣɨɧɨɜ. 
ɐɜɟɬɨɦ ɜɵɞɟɥɟɧɵ  
ɩɨɥɧɨɪɚɡɦɟɪɧɵɟ  ɝɟɧɵ.

Уɤɚɡɚɧɵ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ 
ɝɟɧɨɦɚ ɦɵɲɢ GRCЦ38. 

ɇɚɞɫɬɪɨɱɧɵɟ ɰɢɮɪɵ 
ɨɛɨɡɧɚɱɚɸɬ ɬɢɩ ɝɟɧɚ: 
1 - ɛɟɥɨɤ-ɤɨɞɢɪɭɸɳɢɣ, 
2 - КsRNA
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Ⱥɧɚɥɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɝɟɧɨɜ B-
ɯɪɨɦɨɫɨɦ
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ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɜɬɨɪёɧɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ȾɇɄ ɜ ɝɟɧɨɦɟ D. torquatus
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ȼɵɜɨɞɵ
1. В ɪɟɡɭɥɶɬɚɬɟ FISH-ɚɧɚɥɢɡɚ 14 ɦɢɤɪɨɞɢɫɫɟɤɰɢɨɧɧɵɯ ɛɢɛɥɢɨɬɟɤ В-ɯɪɨɦɨɫɨɦ 

Dicrostonyx torquatus, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɨɞɧɨɣ ɦɟɬɚɮɚɡɧɨɣ ɩɥɚɫɬɢɧɤɢ, ɛɵɥ ɩɨɤɚɡɚɧ 
ɝɨɦɨɝɟɧɧɵɣ ɫɨɫɬɚɜ ɜɫɟɯ B-ɯɪɨɦɨɫɨɦ, ɧɚɥɢɱɢɟ ɨɛɳɢɯ ɩɨɜɬɨɪёɧɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɫ A-ɯɪɨɦɨɫɨɦɚɦɢ;

2. Пɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɯɪɨɦɨɫɨɦɧɵɯ ɩɟɪɟɫɬɪɨɟɤ ɤɨɩɵɬɧɨɝɨ ɥɟɦɦɢɧɝɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɨɦɨɜɨɣ ɦɵɲɢ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɞɚɧɧɵɦɢ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ 
ɩɷɣɧɬɢɧɝɚ, 12 ɯɪɨɦɨɫɨɦɧɵɯ ɩɟɪɟɫɬɪɨɟɤ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɜɩɟɪɜɵɟ; 

3. Пɨɞɬɜɟɪɠɞɟɧɚ ɢ ɭɬɨɱɧɟɧɚ ɩɟɪɟɫɬɪɨɣɤɚ ɚɭɬɨɫɨɦɵ ɧɚ ɩɪɟɞɤɨɜɭɸ Х-ɯɪɨɦɨɫɨɦɭ, 
ɫɪɟɞɢ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɯɪɨɦɨɫɨɦ ɤɨɩɵɬɧɨɝɨ ɥɟɦɦɢɧɝɚ ɧɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ 
ɪɚɣɨɧɨɜ «ɧɚɫɬɨɹɳɟɣ» Y-ɯɪɨɦɨɫɨɦɵ;
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ȼɵɜɨɞɵ
4. B-ɯɪɨɦɨɫɨɦɵ ɤɨɩɵɬɧɨɝɨ ɥɟɦɦɢɧɝɚ ɢɦɟɸɬ ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ 10 ɝɟɧɨɦɧɵɯ ɪɚɣɨɧɨɜ 
ɫ 8 ɩɨɥɧɵɦɢ ɝɟɧɚɦɢ ɢ 4 ɝɟɧɧɵɦɢ ɮɪɚɝɦɟɧɬɚɦɢ, 3 ɢɡ ɧɢɯ ɫɜɹɡɚɧɵ ɫ ɰɢɬɨɫɤɟɥɟɬɨɦ 
ɤɥɟɬɤɢ;

5. В-ɯɪɨɦɨɫɨɦɵ ɤɨɩɵɬɧɨɝɨ ɥɟɦɦɢɧɝɚ ɢɦɟɸɬ ɫɨɫɬɚɜ ɩɨɜɬɨɪёɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɫɢɥɶɧɨ ɨɬɥɢɱɚɸɳɢɣɫɹ ɤɚɤ ɨɬ ɚɭɬɨɫɨɦ, ɬɚɤ ɢ ɨɬ X-ɯɪɨɦɨɫɨɦɵ. В ɱɚɫɬɧɨɫɬɢ, ɨɧɢ 
ɨɛɨɝɚɳɟɧɵ ERV3 ɢ ɨɛɟɞɧɟɧɵ SINE ɪɟɬɪɨɷɥɟɦɟɧɬɚɦɢ.
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