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P-„ÎËÍÓÔÓÚÂËÌ, ÔÓ‰ÛÍÚ „ÂÌ‡ ÏÌÓÊÂÒÚ‚ÂÌÌÓÈ
ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÛÒÚÓÈ˜Ë‚ÓÒÚË 

 

MDR1

 

 (ABCB1) –
Ú‡ÌÒÏÂÏ·‡ÌÌ˚È ÔÂÂÌÓÒ˜ËÍ ‡ÁÎË˜Ì˚ı ÎËÔÓ-
ÙËÎ¸Ì˚ı ‚Â˘ÂÒÚ‚ (ÍÒÂÌÓ·ËÓÚËÍË, ÎÂÍ‡ÒÚ‚ÂÌÌ˚Â

 

èËÌflÚ˚Â ÒÓÍ‡˘ÂÌËfl: MDR1 (multidrug resistance gene) –
„ÂÌ ÏÌÓÊÂÒÚ‚ÂÌÌÓÈ ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÛÒÚÓÈ˜Ë‚ÓÒÚË; SNP (sin-
gle nucleotide polymorphism) – Ó‰ÌÓÌÛÍÎÂÓÚË‰Ì˚È ÔÓÎËÏÓ-
ÙËÁÏ; Ó„ – ÓÒÌÓ‚ÌÓÈ „‡ÔÎÓÚËÔ.

*ùÎ. ÔÓ˜Ú‡: vadim.stepanov@medgenetics.ru

 

ÒÂ‰ÒÚ‚‡, ÔÂÔÚË‰˚, ‚ËÛÒÌ˚Â ˜‡ÒÚËˆ˚) [1–5]. ÉÂÌ

 

MDR1

 

 ‰ÎËÌÓÈ 209660 Ô.Ì. ÎÓÍ‡ÎËÁÓ‚‡Ì Ì‡ ÍÓÓÚ-
ÍÓÏ ÔÎÂ˜Â ÒÂ‰¸ÏÓÈ ıÓÏÓÒÓÏ˚ (7q21.1). éÌ ÒÓ‰Â-
ÊËÚ 29 ̋ ÍÁÓÌÓ‚ Ë ̋ ÍÒÔÂÒÒËÛÂÚÒfl Ò Ó·‡ÁÓ‚‡ÌËÂÏ
Ú‡ÌÒÍËÔÚ‡ ‰ÎËÌÓÈ 4916 Ì. [6, 7]. ÅÂÎÓÍ MDR1
ÔËÌ‡‰ÎÂÊËÚ Í ÒÂÏÂÈÒÚ‚Û Äíê-Á‡‚ËÒËÏ˚ı ÏÂÏ-
·‡ÌÌ˚ı ÔÂÂÌÓÒ˜ËÍÓ‚. éÌ ÒÓÒÚÓËÚ ËÁ 1280 ‡ÏË-
ÌÓÍËÒÎÓÚÌ˚ı ÓÒÚ‡ÚÍÓ‚ Ë ËÏÂÂÚ ÏÓÎÂÍÛÎflÌÛ˛
Ï‡ÒÒÛ 141462 Ñ‡. îÛÌÍˆËfl ·ÂÎÍ‡ ÒÓÒÚÓËÚ ‚ ÔÂÂ-
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ÉÂÌ ÏÌÓÊÂÒÚ‚ÂÌÌÓÈ ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÛÒÚÓÈ˜Ë‚ÓÒÚË (

 

MDR1

 

, 

 

ABCB1

 

) ÍÓ‰ËÛÂÚ P-„ÎËÍÓÔÓÚÂËÌ – Äíê-
Á‡‚ËÒËÏ˚È ÔÂÂÌÓÒ˜ËÍ, ÍÓÚÓ˚È Û˜‡ÒÚ‚ÛÂÚ ‚ ‚˚‚Â‰ÂÌËË ËÁ ÍÎÂÚÍË ÎÂÍ‡ÒÚ‚ÂÌÌ˚ı ÒÂ‰ÒÚ‚, ÍÒÂÌÓ-
·ËÓÚËÍÓ‚, ÔÂÔÚË‰Ó‚. ÉÂÌ 

 

MDR1

 

 ˝ÍÒÔÂÒÒËÛÂÚÒfl ‚ Ú‡ÍËı Ó„‡Ì‡ı, Í‡Í „ÓÎÓ‚ÌÓÈ ÏÓÁ„, ÔÓ˜ÍË, ÔÂ˜ÂÌ¸,
ÊÂÎÛ‰Ó˜ÌÓ-ÍË¯Â˜Ì˚È Ú‡ÍÚ. èÂ‰ÔÓÎ‡„‡ÂÚÒfl, ˜ÚÓ ê-„ÎËÍÓÔÓÚÂËÌ ÏÓÊÂÚ ÔËÌËÏ‡Ú¸ Û˜‡ÒÚËÂ ‚
ÙÓÏËÓ‚‡ÌËË ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÈ ÛÒÚÓÈ˜Ë‚ÓÒÚË Í ‚ÓÁ‰ÂÈÒÚ‚Ë˛ ÍÒÂÌÓ·ËÓÚËÍÓ‚ Ë Í ËÌÙÂÍˆËÓÌÌ˚Ï Á‡-
·ÓÎÂ‚‡ÌËflÏ. êfl‰ ÔÓÎËÏÓÙÌ˚ı Ò‡ÈÚÓ‚ ‚ „ÂÌÂ 

 

MDR1

 

 ‡ÒÒÓˆËËÓ‚‡Ì Ò ÛÓ‚ÌÂÏ Â„Ó ̋ ÍÒÔÂÒÒËË, ‡ Ú‡ÍÊÂ
ÒÓ ÒÔÓÒÓ·ÌÓÒÚ¸˛ Í ‚˚‚Â‰ÂÌË˛ ÎÂÍ‡ÒÚ‚ÂÌÌ˚ı ÒÂ‰ÒÚ‚ Ë ÛÒÚÓÈ˜Ë‚ÓÒÚ¸˛ Í ‡ÁÎË˜Ì˚Ï ÌÂÈÓ‰Â„ÂÌÂ-
‡ÚË‚Ì˚Ï Á‡·ÓÎÂ‚‡ÌËflÏ Ë Á‡·ÓÎÂ‚‡ÌËflÏ ÊÂÎÛ‰Ó˜ÌÓ-ÍË¯Â˜ÌÓ„Ó Ú‡ÍÚ‡. ç‡ÏË ÓÔÂ‰ÂÎÂÌ˚ ˜‡ÒÚÓÚ˚
ÔflÚË Ó‰ÌÓÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÎËÏÓÙÌ˚ı Ò‡ÈÚÓ‚ (3435C/T, 2677G/T/A, 1236C/T, +139C/T Ë –1G/A), ÎÓ-
Í‡ÎËÁÓ‚‡ÌÌ˚ı ‚ „ÂÌÂ 

 

MDR1

 

, ˜‡ÒÚÓÚ˚ „‡ÔÎÓÚËÔÓ‚, ‡ Ú‡ÍÊÂ Óı‡‡ÍÚÂËÁÓ‚‡Ì˚ „ÂÌÂÚË˜ÂÒÍ‡fl ‰ËÙÙÂ-
ÂÌˆË‡ˆËfl Ë ÒÚÛÍÚÛ‡ ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ ÒˆÂÔÎÂÌË˛ ‚ ÔÓÔÛÎflˆËflı ÛÒÒÍËı, ÚÛ‚ËÌˆÂ‚, ÒÂ‚ÂÌ˚ı Ë ̨ Ê-
Ì˚ı ÍË„ËÁÓ‚. áÌ‡˜ËÏ˚Â „ÂÌÂÚË˜ÂÒÍËÂ ‡ÁÎË˜Ëfl Ó·Ì‡ÛÊÂÌ˚ ÏÂÊ‰Û ÔÓÔÛÎflˆËflÏË ÛÒÒÍËı Ë ÒÂ‚Â-
Ì˚ı ÍË„ËÁÓ‚, ‡ Ú‡ÍÊÂ ÏÂÊ‰Û ÚÛ‚ËÌˆ‡ÏË Ë ÒÂ‚ÂÌ˚ÏË ÍË„ËÁ‡ÏË. ëÚÛÍÚÛ‡ ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ
ÒˆÂÔÎÂÌË˛ ı‡‡ÍÚÂËÁÛÂÚÒfl ‚˚ÒÓÍÓÈ ÔÓÔÛÎflˆËÓÌÌÓÈ ÒÔÂˆËÙË˜ÌÓÒÚ¸˛.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: ÔÓÔÛÎflˆËË ˜ÂÎÓ‚ÂÍ‡, ëË·Ë¸, ëÂ‰Ìflfl ÄÁËfl, ÌÂ‡‚ÌÓ‚ÂÒËÂ ÔÓ ÒˆÂÔÎÂÌË˛, Ó‰ÌÓ-
ÌÛÍÎÂÓÚË‰Ì˚È ÔÓÎËÏÓÙËÁÏ, „ÂÌ ÏÌÓÊÂÒÚ‚ÂÌÌÓÈ ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÛÒÚÓÈ˜Ë‚ÓÒÚË. 

POLYMORPHISM OF HUMAN 

 

MDR1

 

 GENE IN THE SIBERIAN AND CENTRAL ASIAN POPULA-
TIONS, by 

 

Ya. R. Pels, A. V. Marusin, M. G. Spiridonova, V. A. Stepanov*

 

 (Institute for Medical Genetics, Si-
berian Division, Russian Academy of Medical Sciences, Tomsk, 634050 Russia; *e-mail: vadim.stepanov@medge-
netics.ru). The multidrug resistance gene (

 

MDR1

 

, 

 

ABCB1

 

) encodes transmembrane P-glycoprotein an ÄíP-de-
pendent transporter, which is involved in elimination of drugs, xenobiotics, peptides from a cell. It is expressed
in such organs as a brain, kidneys, a liver, a gastroenteric tract. It is supposed, that this protein may take part in
formation of individual resistance to action of adverse factors of an environment, such as toxic substances, xe-
nobiotics and infectious diseases. A number of polymorphisms in 

 

MDR1

 

 gene is associated with a expression
level and functioning of the gene, as well as with the ability to eliminate drugs and with the resistance to various
neurodegeneration and gastroenteric tract diseases. In this study the frequencies of five single nucleotide poly-
morphisms (SNPs) (3435C/T, 2677G/T/A, 1236C/T, +139C/T and –1G/A), located in 

 

MDR1

 

 gene, frequencies
of haplotypes, the genetic differentiation and linkage disequilibrium pattern in populations of Russians, Tuvin-
ians, northern and southern Kirghizes are described. Significant genetic differences were found between pop-
ulations of Russians and northern Kirghizes, and also between Tuvinians and northern Kirghizes. The linkage
disequilibrium pattern is characterized by high population specificity.
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: human populations in the Siberian and Central Asian, linkage disequilibrium, single nucleotide
polymorphism, multidrug resistance gene.

 

ìÑä 575.22



 

åéãÖäìãüêçÄü ÅàéãéÉàü      ÚÓÏ 41      ‹ 6      2007

 

èéãàåéêîàáå ÉÖçÄ 

 

MDR1

 

 óÖãéÇÖäÄ

 

983

 

ÌÓÒÂ ÎÂÍ‡ÒÚ‚ÂÌÌ˚ı ÒÂ‰ÒÚ‚ Ë ‰Û„Ëı ÒÓÂ‰ËÌÂÌËÈ
ËÁ ÍÎÂÚÍË ‚ ÏÂÊÍÎÂÚÓ˜ÌÓÂ ÔÓÒÚ‡ÌÒÚ‚Ó. Ç˚fl‚-
ÎÂÌ‡ Ò‚flÁ¸ ê-„ÎËÍÓÔÓÚÂËÌ‡ Ò ÛÒÚÓÈ˜Ë‚ÓÒÚ¸˛ ‡-
ÍÓ‚˚ı ÍÎÂÚÓÍ Í ıËÏËÓÚÂ‡ÔËË [8, 9], Â„Ó Û˜‡ÒÚËÂ ‚
‚ÓÁÌËÍÌÓ‚ÂÌËË ÙÂÌÓÏÂÌ‡ ÏÌÓÊÂÒÚ‚ÂÌÌÓÈ ÎÂÍ‡-
ÒÚ‚ÂÌÌÓÈ ÛÒÚÓÈ˜Ë‚ÓÒÚË, ‡ Ú‡ÍÊÂ ÛÒÚ‡ÌÓ‚ÎÂÌ‡ ÍÓ-
ÂÎflˆËfl ÛÒÚÓÈ˜Ë‚ÓÒÚË Ò ‡ÏÔÎËÙËÍ‡ˆËÂÈ ÌÛÍÎÂÓ-
ÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË, Ì‡Á‚‡ÌÌÓÈ 

 

mdr

 

 [10–
12]. èÓ‚˚¯ÂÌÌ˚È ÛÓ‚ÂÌ¸ P-„ÎËÍÓÔÓÚÂËÌ‡ ‚ ÓÔÛ-
ıÓÎÂ‚˚ı ÍÎÂÚÍ‡ı ÔË‚Ó‰ËÚ Í ‡Á‚ËÚË˛ ‚ ÌËı ÛÒÚÓÈ-
˜Ë‚ÓÒÚË ÍÓ ÏÌÓ„ËÏ ÔÓÚË‚ÓÓÔÛıÓÎÂ‚˚Ï ÔÂÔ‡‡-
Ú‡Ï [13]. P-„ÎËÍÓÔÓÚÂËÌ ÒËÌÚÂÁËÛÂÚÒfl ‚ ÍË¯Â˜-
ÌËÍÂ, ÔÓ˜Í‡ı, ÔÂ˜ÂÌË, ‡ Ú‡ÍÊÂ ‚ ˝Ì‰ÓÚÂÎË‡Î¸Ì˚ı
ÍÎÂÚÍ‡ı ÒÓÒÛ‰Ó‚ „ÓÎÓ‚ÌÓ„Ó ÏÓÁ„‡ ̃ ÂÎÓ‚ÂÍ‡ [14–17].

îÛÌÍˆËË Ë ‡ÒÔÓÒÚ‡ÌÂÌËÂ P-„ÎËÍÓÔÓÚÂËÌ‡
ÔÓÁ‚ÓÎfl˛Ú „Ó‚ÓËÚ¸ Ó Â„Ó Û˜‡ÒÚËË ‚ ÙÓÏËÓ‚‡-
ÌËË ÛÒÚÓÈ˜Ë‚ÓÒÚË Ó„‡ÌËÁÏ‡ Í ‡ÁÎË˜Ì˚Ï ÚÓÍÒË-
Ì‡Ï. îÛÌÍˆËÓÌËÛfl ‚ ‡ÁÎË˜Ì˚ı Ó„‡Ì‡ı, P-„ÎËÍÓ-
ÔÓÚÂËÌ ‚˚‚Ó‰ËÚ ÍÒÂÌÓ·ËÓÚËÍË ËÁ Ó„‡ÌËÁÏ‡ ˜Â-
ÂÁ ÏÓ˜Û, ÊÂÎ˜¸, ÊÂÎÛ‰Ó˜ÌÓ-ÍË¯Â˜Ì˚È Ú‡ÍÚ [18].

ä Ì‡ÒÚÓfl˘ÂÏÛ ‚ÂÏÂÌË ÓÔÛ·ÎËÍÓ‚‡ÌÓ ·ÓÎ¸-
¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó ‡·ÓÚ, ÔÓÒ‚fl˘ÂÌÌ˚ı ËÁÛ˜ÂÌË˛
ÙÛÌÍˆËÓÌ‡Î¸ÌÓ„Ó ÔÓÎËÏÓÙËÁÏ‡ „ÂÌ‡ 

 

MDR1

 

, ‚
ÍÓÚÓ˚ı ‡Ì‡ÎËÁËÛ˛Ú ÍÓÂÎflˆËË ÏÂÊ‰Û ‡ÁÎË˜-
Ì˚ÏË SNP Ë ÛÓ‚ÌÂÏ ˝ÍÒÔÂÒÒËË „ÂÌ‡, ‡ Ú‡ÍÊÂ
Ú‡ÌÒÔÓÚÌÓÈ ‡ÍÚË‚ÌÓÒÚ¸˛ ·ÂÎÍ‡ [5, 19, 20].
Ç

 

 

 

˝ÚËı ‡·ÓÚ‡ı ÔÓ‚Â‰ÂÌ ÔÓËÒÍ SNP, ÍÓÚÓ˚Â ‚ÎËfl-
˛Ú Ì‡ ÒÔÓÒÓ·ÌÓÒÚ¸ P-„ÎËÍÓÔÓÚÂËÌ‡ ‚˚‚Ó‰ËÚ¸ ËÁ
ÍÎÂÚÍË ÎÂÍ‡ÒÚ‚ÂÌÌ˚Â ÒÂ‰ÒÚ‚‡, ˜ÚÓ ‚‡ÊÌÓ ‚ ÒÎÛ-
˜‡Â ıËÏËÓÚÂ‡ÔËË ÓÔÛıÓÎÂÈ. é·Ì‡ÛÊÂÌ‡ Ú‡ÍÊÂ
‡ÒÒÓˆË‡ˆËfl ÌÂÍÓÚÓ˚ı SNP ‚ „ÂÌÂ 

 

MDR1

 

 Ò ÌÂÈÓ-
‰Â„ÂÌÂ‡ÚË‚Ì˚ÏË Á‡·ÓÎÂ‚‡ÌËflÏË Ë Á‡·ÓÎÂ‚‡ÌËfl-
ÏË ÊÂÎÛ‰Ó˜ÌÓ-ÍË¯Â˜ÌÓ„Ó Ú‡ÍÚ‡ [13, 21, 22]. é‰-
Ì‡ÍÓ Ò ÔÓÁËˆËÈ ˝‚ÓÎ˛ˆËÓÌÌÓÈ „ÂÌÂÚËÍË ˜ÂÎÓ‚ÂÍ‡
‚‡ÊÌ‡ ‰Û„‡fl ÒÚÓÓÌ‡ ÙÛÌÍˆËÓÌËÓ‚‡ÌËfl „ÂÌ‡

 

MDR1

 

. ëÛ˘ÂÒÚ‚Û˛Ú ‰‡ÌÌ˚Â, ÛÍ‡Á˚‚‡˛˘ËÂ Ì‡
Û˜‡ÒÚËÂ ̋ ÚÓ„Ó „ÂÌ‡ ‚ ÙÓÏËÓ‚‡ÌËË ÛÒÚÓÈ˜Ë‚ÓÒÚË
˜ÂÎÓ‚Â˜ÂÒÍÓ„Ó Ó„‡ÌËÁÏ‡ Í ‡ÁÎË˜Ì˚Ï ËÌÙÂÍˆË-
flÏ ‚ ÂÁÛÎ¸Ú‡ÚÂ ÔËÓ·ÂÚÂÌËfl ÂÁËÒÚÂÌÚÌÓÒÚË Í
·‡ÍÚÂË‡Î¸Ì˚Ï ÚÓÍÒËÌ‡Ï ËÎË ‚ËÛÒ‡Ï [3, 4, 23].
Ç

 

 

 

ÚÓ ÊÂ ‚ÂÏfl, Ó˜Â‚Ë‰ÌÓ, ˜ÚÓ Á‡ ‚Ò˛ ËÒÚÓË˛ 

 

Ho-
mo sapiens

 

 (‚ÍÎ˛˜‡fl ÒÓ‚ÂÏÂÌÌÛ˛) ËÌÙÂÍˆËÓÌÌ˚Â
Á‡·ÓÎÂ‚‡ÌËfl ·˚ÎË Ò‡Ï˚Ï ÏÓ˘Ì˚Ï Ù‡ÍÚÓÓÏ ÂÒÚÂ-
ÒÚ‚ÂÌÌÓ„Ó ÓÚ·Ó‡. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, „ÂÌÂÚË˜ÂÒÍ‡fl
‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸ „ÂÌ‡ 

 

MDR1

 

 ‚ ÒÓ‚ÂÏÂÌÌ˚ı ÔÓÔÛÎfl-

ˆËflı ÙÓÏËÓ‚‡Î‡Ò¸, ‚ÂÓflÚÌÓ, ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ
ÒÚÂÔÂÌË ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ÓÚ·Ó‡. 

ñÂÎ¸ Ì‡¯ÂÈ ‡·ÓÚ˚ – ÓÔÂ‰ÂÎËÚ¸ ˜‡ÒÚÓÚ˚ „Â-
ÌÓÚËÔÓ‚ Ë „‡ÔÎÓÚËÔÓ‚ ÔflÚË SNP ‚ „ÂÌÂ 

 

MDR1

 

 Ë
ÓÔËÒ‡Ú¸ ÒÚÛÍÚÛÛ ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ ÒˆÂÔÎÂÌË˛ Û
ÔÂ‰ÒÚ‡‚ËÚÂÎÂÈ ‡ÁÎË˜Ì˚ı „ÂÓ„‡ÙË˜ÂÒÍËı Ë ˝Ú-
ÌË˜ÂÒÍËı „ÛÔÔ (ÛÒÒÍËÂ, ÚÛ‚ËÌˆ˚, ÒÂ‚ÂÌ˚Â Ë
˛ÊÌ˚Â ÍË„ËÁ˚).

 

ùäëèÖêàåÖçíÄãúçÄü óÄëíú 

 

å‡ÚÂË‡ÎÓÏ ËÒÒÎÂ‰Ó‚‡ÌËfl ÒÎÛÊËÎË

 

 ˜ÂÚ˚Â
‚˚·ÓÍË: ÛÒÒÍËÂ ÊËÚÂÎË „ÓÓ‰‡ íÓÏÒÍ‡ (

 

N

 

 = 90);
ÚÛ‚ËÌˆ˚ (

 

N

 

 = 142) ËÁ ÔÓÒÂÎÍ‡ Å‡È-í‡È„‡, ÂÒÔÛ·ÎË-
Í‡ í˚‚‡; ÍË„ËÁ˚ ˛ÊÌ˚Â (

 

N

 

 = 44) ËÁ é¯‡ Ë ÍË„Ë-
Á˚ ÒÂ‚ÂÌ˚Â (

 

N

 

 = 41) ËÁ ÅË¯ÍÂÍ‡, ä˚„˚ÁÒÚ‡Ì.
é·˘ËÈ Ó·˙ÂÏ ‚˚·ÓÍË ÒÓÒÚ‡‚ËÎ 317 ˜ÂÎÓ‚ÂÍ.

 

Ç Í‡˜ÂÒÚ‚Â Ï‡ÍÂÓ‚ ·˚ÎË ‚˚·‡Ì˚

 

 ÔflÚ¸ SNP:
3435C/T (rs1045642), 2677G/T/Ä (rs2032582),
1236C/T (rs1128503), +139C/í (rs1202168) Ë –1G/A
(rs2214102), ‡‚ÌÓÏÂÌÓ ‡ÒÔÂ‰ÂÎÂÌÌ˚ı ‚ ÍÓ‰Ë-
Û˛˘ÂÈ ˜‡ÒÚË „ÂÌ‡ 

 

MDR1

 

 (ËÒ. 1). ë‡ÈÚ˚ 3435C/í
Ë 1236C/í ‡ÒÔÓÎÓÊÂÌ˚ ‚ ˝ÍÁÓÌ‡ı 26 Ë 12, ‚ ÔÓÁË-
ˆËflı 3435 Ë 1236 ÍÑçä ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. á‡ÏÂÌ˚
C/T ‚ ˝ÚËı Ò‡ÈÚ‡ı ÌÂ ÔË‚Ó‰flÚ Í Á‡ÏÂÌÂ ‡ÏËÌÓÍËÒ-
ÎÓÚÌÓ„Ó ÓÒÚ‡ÚÍ‡, ÚÂÏ ÌÂ ÏÂÌÂÂ ÔÓÎËÏÓÙÌ˚È
Ò‡ÈÚ 3435ë/í ‡ÒÒÓˆËËÓ‚‡Ì Ò ÛÓ‚ÌÂÏ ˝ÍÒÔÂÒÒËË
„ÂÌ‡ 

 

MDR1

 

 Ë ÙÛÌÍˆËÓÌËÓ‚‡ÌËÂÏ P-„ÎËÍÓÔÓÚÂ-
ËÌ‡ [5]. ë‡ÈÚ 2677G/T/Ä ÎÓÍ‡ÎËÁÓ‚‡Ì ‚ ˝ÍÁÓÌÂ 21,
Á‡ÏÂÌ˚ G/A Ë G/T ‚ ÔÓÁËˆËË 2677 ÍÑçä ÔË‚Ó‰flÚ
Í Á‡ÏÂÌ‡Ï ‡Î‡ÌËÌ/ÒÂËÌ Ë ‡Î‡ÌËÌ/ÚÂÓÌËÌ ÒÓÓÚ-
‚ÂÚÒÚ‚ÂÌÌÓ [22]. ë‡ÈÚ –1G/A ÎÓÍ‡ÎËÁÓ‚‡Ì ‚Ó ‚ÚÓ-
ÓÏ ˝ÍÁÓÌÂ ‚ ÌÂÍÓ‰ËÛ˛˘ÂÏ Û˜‡ÒÚÍÂ [5, 24]. ë‡ÈÚ
+139ë/í ÎÓÍ‡ÎËÁÓ‚‡Ì ‚ ËÌÚÓÌÂ 6 [5].

 

ÉÂÌÓÚËÔËÓ‚‡ÌËÂ

 

 ÔÓ‚Ó‰ËÎË ÔË ÔÓÏÓ˘Ë ÔÓ-
ÎËÏÂ‡ÁÌÓÈ ˆÂÔÌÓÈ Â‡ÍˆËË (èñê) Ë ‡Ì‡ÎËÁ‡ ÔÓ-
ÎËÏÓÙËÁÏ‡ ‰ÎËÌ ÂÒÚËÍˆËÓÌÌ˚ı Ù‡„ÏÂÌÚÓ‚
(èÑêî). ìÒÎÓ‚Ëfl ÔÓ‚Â‰ÂÌËfl èñê Ë ÂÒÚËÍˆËË
ÓÔÛ·ÎËÍÓ‚‡Ì˚ ‡ÌÂÂ [24]. èÓÒÎÂ ‡ÏÔÎËÙËÍ‡ˆËË Ë
ÂÒÚËÍˆËË „ÂÌÓÚËÔËÓ‚‡ÌËÂ ÔÓ‚Ó‰ËÎË ‚ 2- ËÎË
3%-ÌÓÏ ‡„‡ÓÁÌÓÏ „ÂÎÂ Ò ‰Ó·‡‚ÎÂÌËÂÏ ·ÓÏËÒÚÓ-
„Ó ˝ÚË‰Ëfl. êÂÒÚËÍˆËÓÌÌ˚Â Ù‡„ÏÂÌÚ˚ ‚ËÁÛ‡ÎË-
ÁËÓ‚‡ÎË ÔË ÔÓÏÓ˘Ë ÛÎ¸Ú‡ÙËÓÎÂÚÓ‚Ó„Ó Ú‡Ì-
ÒËÎÎ˛ÏËÌ‡ÚÓ‡.

 

3435C/T 2677G/T/A 1236C/T +139C/T –1G/A
6 Ú.Ô.Ì. 22 Ú.Ô.Ì. 19 Ú.Ô.Ì. 16 Ú.Ô.Ì. 34 Ú.Ô.Ì. 113 Ú.Ô.Ì.

 

êËÒ. 1.

 

 ä‡Ú‡ „ÂÌ‡ 

 

MDR1

 

 Ë ÎÓÍ‡ÎËÁ‡ˆËfl Ì‡ ÌÂÏ SNP. 



 

984

 

åéãÖäìãüêçÄü ÅàéãéÉàü      ÚÓÏ 41      ‹ 6      2007

 

èÂÎ¸Ò 

 

Ë ‰

 

.

 

ìÓ‚ÂÌ¸ „ÂÌÂÚË˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl Ë ÏÂÊ-
ÔÓÔÛÎflˆËÓÌÌÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË ÓÔÂ‰ÂÎflÎË ÏÂ-
ÚÓ‰ÓÏ ‡Ì‡ÎËÁ‡ ÏÓÎÂÍÛÎflÌÓÈ ‚‡Ë‡·ÂÎ¸ÌÓÒÚË
(AMOVA) Ò ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏÌÓ„Ó Ô‡ÍÂÚ‡
ARLEQUIN. ÑÎfl ‡Ì‡ÎËÁ‡ ÒˆÂÔÎÂÌËfl Ë ·ÎÓ˜ÌÓÈ
ÒÚÛÍÚÛ˚ „‡ÔÎÓÚËÔÓ‚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÔÓ„‡ÏÏÛ
Haploview 3.2. ÑÂÌ‰Ó„‡ÏÏÛ „ÂÌÂÚË˜ÂÒÍËı ‚Á‡Ë-
ÏÓÓÚÌÓ¯ÂÌËÈ ÏÂÊ‰Û ÔÓÔÛÎflˆËflÏË ÒÚÓËÎË ÔË ÔÓ-
ÏÓ˘Ë ÔÓ„‡ÏÏ˚ PHYLIP.

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ 

 

å˚ ÔÓ‡Ì‡ÎËÁËÓ‚‡ÎË ÔflÚ¸ SNP-Ï‡ÍÂÓ‚ ‚
„ÂÌÂ 

 

MDR1

 

, ‡ÒÔÂ‰ÂÎÂÌÌ˚ı ‚ Û˜‡ÒÚÍÂ ‡ÁÏÂÓÏ
ÓÍÓÎÓ 100 Ú.Ô.Ì., ‚ÍÎ˛˜‡˛˘ÂÏ ‚ÒÂ ÍÓ‰ËÛ˛˘ËÂ
˝ÍÁÓÌ˚.

ó‡ÒÚÓÚ˚ ‡ÎÎÂÎÂÈ, „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸ Ë ÛÓ‚ÂÌ¸
ÁÌ‡˜ËÏÓÒÚË ˝ÚËı Ï‡ÍÂÓ‚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ Ú‡·Î. 1.
ê‡ÒÔÂ‰ÂÎÂÌËÂ ˜‡ÒÚÓÚ ‡ÎÎÂÎÂÈ ‚ÒÂı ÎÓÍÛÒÓ‚ Ë ‚Ó
‚ÒÂı ÔÓÔÛÎflˆËflı ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ‡‚ÌÓ‚ÂÒË˛ ï‡-

‰Ë–Ç‡ÈÌ·Â„‡. Ç ·ÓÎ¸¯ËÌÒÚ‚Â ÒÎÛ˜‡Â‚ Ì‡·Î˛‰‡-
ÂÚÒfl ‚˚ÒÓÍ‡fl „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸, Á‡ ËÒÍÎ˛˜ÂÌËÂÏ
ÎÓÍÛÒ‡ –1G/A, ÍÓÚÓ˚È ‚Ó ‚ÒÂı ÔÓÔÛÎflˆËflı ÓÍ‡-
Á‡ÎÒfl Ô‡ÍÚË˜ÂÒÍË ÏÓÌÓÏÓÙÌ˚Ï, ˜ÚÓ ÒÓ„Î‡ÒÛÂÚ-
Òfl Ò ‰‡ÌÌ˚ÏË [19, 20, 24, 25].

ìÓ‚ÂÌ¸ „ÂÌÂÚË˜ÂÒÍÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË ÔÓÔÛ-
ÎflˆËÈ ÔÓ ˜‡ÒÚÓÚ‡Ï ‡ÎÎÂÎÂÈ ÔflÚË SNP „ÂÌ‡ 

 

MDR1

 

,
ÓˆÂÌÂÌÌ˚È Ò ÔÓÏÓ˘¸˛ ÍÓ˝ÙÙËˆËÂÌÚ‡ 

 

F

 

st

 

, ÒÓÒÚ‡-
‚ËÎ 1.18%. Ñ‡ÌÌ˚Â Ó ÒÚÂÔÂÌË „ÂÌÂÚË˜ÂÒÍÓÈ ‰ËÙ-
ÙÂÂÌˆË‡ˆËË (

 

F

 

st

 

) ‚ ÒÛÏÏ‡ÌÓÈ ‚˚·ÓÍÂ ÔÓ Í‡Ê-
‰ÓÏÛ ËÁ SNP ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ì‡ ËÒ. 2. ëÚ‡ÚËÒÚË˜Â-
ÒÍË ÌÂÁÌ‡˜ËÏÓÈ ÓÍ‡Á‡Î‡Ò¸ ‰ËÙÙÂÂÌˆË‡ˆËfl ÔÓ
Ï‡ÍÂ‡Ï 3435C/T, 2677G/T/A Ë 1236C/T Ë ÒÚ‡ÚË-
ÒÚË˜ÂÒÍË ÁÌ‡˜ËÏÓÈ ÔÓ Ï‡ÍÂ‡Ï +139C/T Ë 

 

−

 

1G/A
(

 

P

 

 < 0.01). ê‡ÁÎË˜Ëfl ÏÂÊ‰Û ˝ÚËÏË „ÛÔÔ‡ÏË Ï‡-
ÍÂÓ‚ Á‡ÍÎ˛˜‡˛ÚÒfl ‚ ÚÓÏ, ˜ÚÓ ÔÂ‚‡fl „ÛÔÔ‡ ÎÓ-
Í‡ÎËÁÓ‚‡Ì‡ ‚ ÍÓ‰ËÛ˛˘ÂÈ ˜‡ÒÚË „ÂÌ‡ 

 

MDR1

 

, ‡
‚ÚÓ‡fl – ‚ ÌÂÍÓ‰ËÛ˛˘ÂÈ. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ÏÓÊÌÓ
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ SNP ÔÂ‚ÓÈ „ÛÔÔ˚ ÎË·Ó ËÏÂ-
˛Ú ÔËÒÔÓÒÓ·ËÚÂÎ¸ÌÓÂ ÁÌ‡˜ÂÌËÂ, ÎË·Ó ÒˆÂÔÎÂÌ˚

 

í‡·ÎËˆ‡ 1.

 

  ó‡ÒÚÓÚ˚ ‡ÎÎÂÎÂÈ, „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸ Ë ÛÓ‚ÂÌ¸ ÁÌ‡˜ËÏÓÒÚË ÔÓ ÔflÚË SNP-Ï‡ÍÂ‡Ï ‚ „ÂÌÂ 

 

MDR1

 

ãÓÍÛÒ/ÔÓÔÛÎflˆËfl ó‡ÒÚÓÚ‡ ‡ÎÎÂÎfl ÉÂÚÂÓÁË„ÓÚÌÓÒÚ¸ 
Ì‡·Î˛‰‡ÂÏ‡fl

ÉÂÚÂÓÁË„ÓÚÌÓÒÚ¸ 
ÓÊË‰‡ÂÏ‡fl

ìÓ‚ÂÌ¸
ÁÌ‡˜ËÏÓÒÚË* 

C3435T C T

êÛÒÒÍËÂ 0.43 0.57 0.44 0.49 0.3940

íÛ‚ËÌˆ˚ 0.43 0.57 0.46 0.49 0.4810

äË„ËÁ˚ ÒÂ‚ÂÌ˚Â 0.39 0.61 0.60 0.47 0.1690

äË„ËÁ˚ ˛ÊÌ˚Â 0.49 0.51 0.42 0.50 0.3670

G2677T(A) G T A

êÛÒÒÍËÂ 0.51 0.47 0.02 0.51 0.50 1.0000

íÛ‚ËÌˆ˚ 0.47 0.43 0.09 0.56 0.49 0.1050

äË„ËÁ˚ ÒÂ‚ÂÌ˚Â 0.57 0.36 0.08 0.43 0.48 0.6770

äË„ËÁ˚ ˛ÊÌ˚Â 0.59 0.35 0.06 0.42 0.46 0.7530

C1236T C T

êÛÒÒÍËÂ 0.55 0.45 0.48 0.50 0.9070

íÛ‚ËÌˆ˚ 0.46 0.54 0.57 0.50 0.1130

äË„ËÁ˚ ÒÂ‚ÂÌ˚Â 0.40 0.60 0.43 0.49 0.5910

äË„ËÁ˚ ˛ÊÌ˚Â 0.43 0.57 0.54 0.49 0.7200

+139C/T C T

êÛÒÒÍËÂ 0.55 0.45 0.51 0.49 1.0000

íÛ‚ËÌˆ˚ 0.54 0.46 0.49 0.50 0.9000

äË„ËÁ˚ ÒÂ‚ÂÌ˚Â 0.78 0.22 0.30 0.35 0.5800

äË„ËÁ˚ ˛ÊÌ˚Â 0.56 0.44 0.48 0.49 1.0000

–1G/1 G A

êÛÒÒÍËÂ 0.97 0.03 0.07 0.07 1.0000

íÛ‚ËÌˆ˚ 1.00 0.00 0.00 0.00 1.0000

äË„ËÁ˚ ÒÂ‚ÂÌ˚Â 0.97 0.03 0.05 0.05 1.0000

äË„ËÁ˚ ˛ÊÌ˚Â 0.96 0.04 0.08 0.08 1.0000

 

* ìÓ‚ÂÌ¸ ÒÓÓÚ‚ÂÚÒÚ‚Ëfl ‡‚ÌÓ‚ÂÒË˛ ï‡‰Ë–Ç‡ÈÌ·Â„‡.
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Ò ‰Û„ËÏË ÔÓÎËÏÓÙÌ˚ÏË Ò‡ÈÚ‡ÏË, ÍÓÚÓ˚Â ËÏÂ-
˛Ú ÔËÒÔÓÒÓ·ËÚÂÎ¸ÌÓÂ ÁÌ‡˜ÂÌËÂ, Ú‡Í Í‡Í Ëı ‚‡Ë-
‡·ÂÎ¸ÌÓÒÚ¸ Ó„‡ÌË˜Ë‚‡ÂÚÒfl, ‚ÂÓflÚÌÓ, ‰ÂÈÒÚ‚ËÂÏ
ÓÚ·Ó‡, ‡ ÁÌ‡˜ËÚ, ÏÂÊ˝ÚÌË˜ÂÒÍËÂ ‡ÁÎË˜Ëfl ÏÂÌ¸-
¯Â, ˜ÂÏ Û ÌÂÙÛÌÍˆËÓÌ‡Î¸Ì˚ı „‡ÔÎÓÚËÔÓ‚.

ÄÌ‡ÎËÁ ÏÂÊÔÓÔÛÎflˆËÓÌÌÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË
ÔÓ ˜‡ÒÚÓÚ‡Ï ‡ÎÎÂÎÂÈ „ÂÌ‡ 

 

MDR1

 

 ‚˚fl‚ËÎ ÁÌ‡˜ËÏ˚Â
„ÂÌÂÚË˜ÂÒÍËÂ ‡ÁÎË˜Ëfl (

 

P

 

 < 0.05) ÏÂÊ‰Û ÔÓÔÛÎflˆË-
flÏË ÛÒÒÍËı Ë ÒÂ‚ÂÌ˚ı ÍË„ËÁÓ‚, „‰Â ÍÓ˝ÙÙËˆË-
ÂÌÚ Ó·˘ÂÈ „ÂÌÂÚË˜ÂÒÍÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË (

 

F

 

st

 

) ÒÓ-
ÒÚ‡‚ËÎ 3.313%, ‡ Ú‡ÍÊÂ ÏÂÊ‰Û ÔÓÔÛÎflˆËflÏË ÚÛ‚ËÌ-
ˆÂ‚ Ë ÒÂ‚ÂÌ˚ı ÍË„ËÁÓ‚ (

 

F

 

st

 

 = 2.574%).
ó‡ÒÚÓÚ˚ „‡ÔÎÓÚËÔÓ‚ ÔflÚË SNP ·˚ÎË ‚˚˜ËÒÎÂ-

Ì˚ ÔÓ ‰‡ÌÌ˚Ï „ÂÌÓÚËÔËÓ‚‡ÌËfl ÏÂÚÓ‰ÓÏ EM-‡Î-
„ÓËÚÏ‡ (expectation–maximization algorithm) Ò ÔÓ-
ÏÓ˘¸˛ ÔÓ„‡ÏÏÌÓ„Ó Ô‡ÍÂÚ‡ ARLEQUIN. Ç Ú‡·Î. 2
ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ˜‡ÒÚÓÚ˚ „‡ÔÎÓÚËÔÓ‚ ‚ ËÁÛ˜ÂÌÌ˚ı
ÔÓÔÛÎflˆËflı.

ëÓ˜ÂÚ‡ÌËÂ ‡ÎÎÂÎÂÈ ˜ÂÚ˚Âı ‰Ë‡ÎÎÂÎ¸Ì˚ı Ë
Ó‰ÌÓ„Ó ÚÂı‡ÎÎÂÎ¸ÌÓ„Ó ÎÓÍÛÒ‡ ÚÂÓÂÚË˜ÂÒÍË ÏÓ-
ÊÂÚ ‰‡Ú¸ 48 „‡ÔÎÓÚËÔÓ‚. Ç ËÁÛ˜ÂÌÌ˚ı ÔÓÔÛÎflˆËflı
Ó·Ì‡ÛÊÂÌ˚ 29 ËÁ ÌËı. Ç ÔÓÔÛÎflˆËË ÛÒÒÍËı ‚˚-
fl‚ÎÂÌ˚ 19 „‡ÔÎÓÚËÔÓ‚, Û ÚÛ‚ËÌˆÂ‚ – 20, Û ˛ÊÌ˚ı
Ë ÒÂ‚ÂÌ˚ı ÍË„ËÁÓ‚ – 16 Ë 14 ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. É‡-
ÔÎÓÚËÔ˚, ‚ÒÚÂ˜‡˛˘ËÂÒfl Ò ˜‡ÒÚÓÚÓÈ ·ÓÎÂÂ 4% ‚
Î˛·ÓÈ ËÁ „ÛÔÔ, Ì‡Á‚‡Ì˚ Ì‡ÏË ÓÒÌÓ‚Ì˚ÏË „‡ÔÎÓ-
ÚËÔ‡ÏË (Ó„). èÓÓ„ ̃ ‡ÒÚÓÚ˚, ‡‚Ì˚È 4%, ‚˚·‡Ì ‚
ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÔËÏÂÌflÂÏ˚Ï ÔÓ‰ıÓ‰ÓÏ [25]. ÇÒÂ-
„Ó Ú‡ÍËı „‡ÔÎÓÚËÔÓ‚ Ó·Ì‡ÛÊÂÌÓ 13 (Ó„1–Ó„13), ËÁ
ÌËı ÔflÚ¸ Û ÛÒÒÍËı, ‚ÓÒÂÏ¸ Û ÚÛ‚ËÌˆÂ‚, ‰Â‚flÚ¸ Û
˛ÊÌ˚ı ÍË„ËÁÓ‚ Ë ÒÂÏ¸ Û ÒÂ‚ÂÌ˚ı ÍË„ËÁÓ‚. éÒ-
ÌÓ‚Ì˚Â „‡ÔÎÓÚËÔ˚, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚Â ‚Ó ‚ÒÂı ËÁÛ-
˜ÂÌÌ˚ı ÔÓÔÛÎflˆËflı – Ó„2, Ó„8, Ó„12 Ë Ó„13, ‚ ÒÛÏÏÂ
ÒÓÒÚ‡‚Îfl˛Ú ·ÓÎÂÂ 61% ‚ÒÂı ıÓÏÓÒÓÏ Ó·˘ÂÈ ‚˚-
·ÓÍË. ç‡Ë·ÓÎ¸¯ËÏË ˜‡ÒÚÓÚ‡ÏË ı‡‡ÍÚÂËÁÛ˛Ú-
Òfl „‡ÔÎÓÚËÔ˚ Ó„2 Ë Ó„13, Í‡Ê‰˚È ËÁ ÍÓÚÓ˚ı ‚
‚˚·ÓÍÂ ‚ÒÚÂ˜‡ÂÚÒfl Ò ˜‡ÒÚÓÚÓÈ 21%.

çÂÒÏÓÚfl Ì‡ ‡ÁÌÓÂ ̃ ËÒÎÓ „‡ÔÎÓÚËÔÓ‚, ÍË„ËÁ˚
Ë ÚÛ‚ËÌˆ˚ Ó·Î‡‰‡˛Ú ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ „‡ÔÎÓÚËÔË-
˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl (0.87 Ë 0.89 ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ)

Ë ÒıÓ‰Ì˚ÏË ˜‡ÒÚÓÚ‡ÏË Ì‡Ë·ÓÎÂÂ ‡ÒÔÓÒÚ‡ÌÂÌ-
Ì˚ı „‡ÔÎÓÚËÔÓ‚. áÌ‡˜ËÚÂÎ¸ÌÓÂ „ÂÌÂÚË˜ÂÒÍÓÂ ‡Á-
ÌÓÓ·‡ÁËÂ ˝ÚËı ÔÓÔÛÎflˆËÈ ‚˚fl‚ÎÂÌÓ Ë ÔÓ ‰Û„ËÏ
Ï‡ÍÂ‡Ï, ‚ÍÎ˛˜‡fl „‡ÔÎÓÚËÔ˚ Y-ıÓÏÓÒÓÏ˚ Ë
ÌÂÍÓÚÓ˚Â ‡ÛÚÓÒÓÏÌ˚Â Ï‡ÍÂ˚ [26]. ùÚÓ, ‚ÂÓ-
flÚÌÓ, ÓÚ‡Ê‡ÂÚ Û˜‡ÒÚËÂ ‡ÁÌ˚ı ÔÓ ÔÓËÒıÓÊ‰Â-
ÌË˛ (‰Â‚ÌËı Â‚ÓÔÂÓË‰Ì˚ı Ë ÏÓÌ„ÓÎÓË‰Ì˚ı)
ÍÓÏÔÓÌÂÌÚÓ‚ ‚ ÙÓÏËÓ‚‡ÌËË „ÂÌÓÙÓÌ‰Ó‚ ˝ÚËı
ÔÓÔÛÎflˆËÈ.

Ç ÚÓ ÊÂ ‚ÂÏfl, ·ÓÎÂÂ ÌËÁÍÓÂ „‡ÔÎÓÚËÔË˜ÂÒÍÓÂ
‡ÁÌÓÓ·‡ÁËÂ ‚ ÔÓÔÛÎflˆËË ÛÒÒÍËı (

 

H

 

 = 0.81) ÔË
·ÓÎ¸¯ÂÏ ˜ËÒÎÂ Ó·Ì‡ÛÊÂÌÌ˚ı „ÂÌÓÚËÔÓ‚ Ò‚flÁ‡ÌÓ
Ò ‚˚ÒÓÍËÏË (ÓÍÓÎÓ 30%) ˜‡ÒÚÓÚ‡ÏË ‰‚Ûı ÓÒÌÓ‚-
Ì˚ı „‡ÔÎÓÚËÔÓ‚ (Ó„2 Ë Ó„13).

ëÓÔÓÒÚ‡‚Îflfl Ì‡¯Ë ÂÁÛÎ¸Ú‡Ú˚ Ò ‰‡ÌÌ˚ÏË ÔÓ
‰Û„ËÏ ÔÓÔÛÎflˆËflÏ, ÏÓÊÌÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ Ó„2
Ú‡ÍÊÂ ¯ËÓÍÓ ÔÂ‰ÒÚ‡‚ÎÂÌ ÒÂ‰Ë ÍËÚ‡ÈˆÂ‚, Ï‡-
Î‡ÈˆÂ‚, ËÌ‰ËÈˆÂ‚, Â‚ÓÔÂÓË‰Ó‚ Ë ‡ÙÓ‡ÏÂËÍ‡Ì-
ˆÂ‚, ‡ Ó„13 ‚ ÚÂı ÊÂ ÔÓÔÛÎflˆËflı Á‡ ËÒÍÎ˛˜ÂÌËÂÏ
‡ÙÓ‡ÏÂËÍ‡ÌˆÂ‚. 

ç‡ ËÒ. 3 ÔÂ‰ÒÚ‡‚ÎÂÌÓ ÔÓÒÚÓÂÌÌÓÂ Ì‡ ÓÒÌÓ‚‡-
ÌËË ˜‡ÒÚÓÚ „‡ÔÎÓÚËÔÓ‚ „ÂÌ‡ 

 

MDR1

 

 ‰Â‚Ó „ÂÌÂÚË-
˜ÂÒÍËı ‡ÒÒÚÓflÌËÈ ÏÂÊ‰Û ˜ÂÚ˚¸Ïfl ËÁÛ˜ÂÌÌ˚ÏË
ÔÓÔÛÎflˆËflÏË. èÓÎÛ˜ÂÌÌ˚Â Ì‡ÏË ‰‡ÌÌ˚Â „Ó‚ÓflÚ
Ó ‚˚ÒÓÍÓÈ „ÂÌÂÚË˜ÂÒÍÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË ÍË„Ë-
ÁÓ‚. ç‡ ÔÓÒÚÓÂÌÌÓÏ ‰Â‚Â ÚÛ‚ËÌˆ˚ Ì‡ıÓ‰flÚÒfl
·ÎËÊÂ Í ÒÂ‚ÂÌ˚Ï ÍË„ËÁ‡Ï, ˜ÂÏ ˛ÊÌ˚Â ÍË„Ë-
Á˚. äÓÏÂ ÚÓ„Ó, ÔÓÔÛÎflˆËË ÛÒÒÍËı, ÚÛ‚ËÌˆÂ‚ Ë
˛ÊÌ˚ı ÍË„ËÁÓ‚ ÌÂÒÍÓÎ¸ÍÓ Ó·ÓÒÓ·ÎÂÌ˚ ÓÚ ÒÂ-
‚ÂÌ˚ı ÍË„ËÁÓ‚.

 

0.005

0

 

3435C/T

 

0.010

0.015

0.020

0.025

0.030

 

F

 

st

 

2677G/T/A
1236C/T

+ 139C/T
– 1G/A

é·˘ËÈ

 

0.00278

0.00711
0.00863

0.02826

0.0247

0.018

 

êËÒ. 2.

 

 é·˘‡fl „ÂÌÂÚË˜ÂÒÍ‡fl ‰ËÙÙÂÂÌˆË‡ˆËfl ÔÓÎÌÓÈ
‚˚·ÓÍË ÔÓ ‚ÒÂÏ ËÁÛ˜ÂÌÌ˚Ï Ï‡ÍÂ‡Ï „ÂÌ‡ 

 

MDR1

 

.
á‡¯ÚËıÓ‚‡ÌÌ˚Â ÒÚÓÎ·ˆ˚ ÔÓÍ‡Á˚‚‡˛Ú ÁÌ‡˜ËÏ˚Â
‡ÁÎË˜Ëfl (

 

P

 

 < 0.05).

 

ûÊÌ˚Â

 

ä

 

Ë„ËÁ˚
ëÂ‚ÂÌ˚Â

êÛÒÒÍËÂ

íÛ‚ËÌˆ˚

 

ä

 

Ë„ËÁ˚

0.1

 

êËÒ. 3.

 

 ÑÂ‚Ó „ÂÌÂÚË˜ÂÒÍËı ‡ÒÒÚÓflÌËÈ ÏÂÊ‰Û ÔÓÔÛÎfl-
ˆËflÏË ëË·ËË Ë ëÂ‰ÌÂÈ ÄÁËË, ÔÓÒÚÓÂÌÌÓÂ ÔÓ ˜‡-
ÒÚÓÚ‡Ï „‡ÔÎÓÚËÔÓ‚ „ÂÌ‡ 

 

MDR1

 

.
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èÂÎ¸Ò 

 

Ë ‰

 

.

 

ç‡ ËÒ. 4 ÔÂ‰ÒÚ‡‚ÎÂÌÓ ‰Â‚Ó „ÂÌÂÚË˜ÂÒÍËı
‡ÒÒÚÓflÌËÈ, ÔÓÒÚÓÂÌÌÓÂ Ì‡ ÓÒÌÓ‚‡ÌËË ˜‡ÒÚÓÚ „‡-
ÔÎÓÚËÔÓ‚, Ó·‡ÁÓ‚‡ÌÌ˚ı ÚÂÏfl SNP: 3435C/T,
2677G/T (A) Ë 1 236C/T. Ç ˝ÚÓ ‰Â‚Ó ÔÓÏËÏÓ ËÁÛ-
˜ÂÌÌ˚ı Ì‡ÏË ÔÓÔÛÎflˆËÈ ‚ÍÎ˛˜ÂÌ˚ Ë ‰Û„ËÂ – Ï‡-
Î‡Èˆ˚, ÍËÚ‡Èˆ˚, ËÌ‰ÛÒ˚, Â‚ÓÔÂÈˆ˚ Ë ‡ÙÓ‡ÏÂ-
ËÍ‡Ìˆ˚ [25]. àÁÛ˜ÂÌÌ˚Â Ì‡ÏË ÔÓÔÛÎflˆËË ÙÓ-
ÏËÛ˛Ú Ì‡ ‰Â‚Â ÓÚ‰ÂÎ¸Ì˚È ÍÎ‡ÒÚÂ. èÓ
ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚Ï Ï‡ÍÂ‡Ï Í ÌËÏ Ì‡Ë·ÓÎÂÂ ·ÎËÁ-
ÍË Â‚ÓÔÂÈˆ˚, ˜ÚÓ ‚ÔÓÎÌÂ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ˝ÚÌË˜Â-

ÒÍÓÈ ËÒÚÓËË Ë „ÂÓ„‡ÙËË ‡ÒÒÂÎÂÌËfl ÛÒÒÍËı, ÚÛ-
‚ËÌˆÂ‚ Ë ÍË„ËÁÓ‚. Ç ˆÂÎÓÏ ÚÓÔÓÎÓ„Ëfl ‰Â‚‡ ÓÚ-
‡Ê‡ÂÚ ÒÚÛÍÚÛÛ „ÂÌÂÚË˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl ‚
ÔÓÔÛÎflˆËflı, ÂÒÎË ËÒıÓ‰ËÚ¸ ËÁ „ËÔÓÚÂÁ˚ Ó ÌÂ‰‡‚-
ÌÂÏ ‡ÙËÍ‡ÌÒÍÓÏ ÔÓËÒıÓÊ‰ÂÌËË ÒÓ‚ÂÏÂÌÌÓ„Ó
˜ÂÎÓ‚ÂÍ‡.

ëÚÛÍÚÛ‡ ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ ÒˆÂÔÎÂÌË˛ ÏÂÊ‰Û
ËÁÛ˜ÂÌÌ˚ÏË ÎÓÍÛÒ‡ÏË ÔÓÍ‡Á‡Ì‡ Ì‡ ËÒ. 5. ä‡ÚË-
Ì‡ ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ ÒˆÂÔÎÂÌË˛ ÏÂÊ‰Û SNP ‚ „ÂÌÂ

 

MDR1

 

 ËÏÂÂÚ ÔÓÔÛÎflˆËÓÌÌÓ-ÒÔÂˆËÙË˜ÂÒÍËÈ ı‡-

 

í‡·ÎËˆ‡ 2.

 

  ó‡ÒÚÓÚ˚ „‡ÔÎÓÚËÔÓ‚ „ÂÌ‡ 

 

MDR1

 

 ‚ ÔÓÔÛÎflˆËflı ÛÒÒÍËı, ÚÛ‚ËÌˆÂ‚, ÒÂ‚ÂÌ˚ı Ë ˛ÊÌ˚ı ÍË„ËÁÓ‚

éÒÌÓ‚ÌÓÈ
„‡ÔÎÓÚËÔ (Ó„)

É‡ÔÎÓÚËÔ* èÓÔÛÎflˆËfl/˜‡ÒÚÓÚ‡ „‡ÔÎÓÚËÔ‡

1 2 3 4 5 ÛÒÒÍËÂ ÚÛ‚ËÌˆ˚ ÍË„ËÁ˚
˛ÊÌ˚Â

ÍË„ËÁ˚
ÒÂ‚ÂÌ˚Â

C A C C A 0.74

 

Ó„1 C A C C G**

 

1.58 3.05 2.69

 

7.50

 

C A C T G 3.34 1.25

C A T C G 0.64

C G C C A 1.59 2.32

 

Ó„2 C G C C G 28.85 16.65 22.44 15.94

Ó„3 C G C T G

 

3.80

 

6.83

 

2.76

C G T C G 3.25 1.24 3.30 1.87

 

Ó„4 C G T T G

 

1.83

 

4.19 11.10 4.20

Ó„5 C T C C G

 

0.38

 

4.05

 

C T C T G 0.42

 

Ó„6 C T T C G

 

1.36

 

4.02

 

2.72

 

Ó„7 C T T T G

 

0.51 3.64

 

5.40

 

T A C C G 1.24 1.67

T A C T G 1.02

T A T C G 0.89

 

Ó„8 T G C C G 7.93 10.40 7.92 10.86

 

T G C T A 0.52 1.02

T G C T G 2.70 2.06

T G T C A 0.59 1.25

 

Ó„9 T G T C G

 

2.66

 

4.21 15.61

Ó„10 T G T T G 4.92 6.87

 

T T C C A 1.25

 

Ó„11 T T C C G 4.21

 

0.43 1.68

T T C T A 0.55

T T C T G 3.16 1.71

 

Ó„12 T T T C G 5.53 12.66 4.74 18.81

 

T T T T A 1.50

 

Ó„13 T T T T G 30.17 19.01 20.51 14.29

 

óËÒÎÓ „‡ÔÎÓÚËÔÓ‚ 19 20 16 14

É‡ÔÎÓÚËÔË˜ÂÒÍÓÂ ‡ÁÌÓÓ·‡ÁËÂ (

 

H

 

) 0.81 0.89 0.87 0.87

 

* çÓÏÂ‡ SNP: 1 – 3435C/T, 2 – 2677G/T/A, 3 – 1236C/T, 4 – +139C/T, 5 – –1G/A 
** É‡ÔÎÓÚËÔ˚, ‚˚‰ÂÎÂÌÌ˚Â ÊËÌ˚Ï Ì‡ ÒÂÓÏ ÙÓÌÂ, ‚ÒÚÂ˜‡˛ÚÒfl Ò ˜‡ÒÚÓÚÓÈ ·ÓÎÂÂ 4%.
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MDR1

 

 óÖãéÇÖäÄ

 

987

 

‡ÍÚÂ. çË ‚ Ó‰ÌÓÈ ÔÓÔÛÎflˆËË ÌÂ Ó·Ì‡ÛÊÂÌÓ
ÔÓÚflÊÂÌÌ˚ı ÒˆÂÔÎÂÌÌ˚ı ·ÎÓÍÓ‚. Ç˚fl‚ÎÂÌ˚ ÓÚ-
‰ÂÎ¸Ì˚Â ·ÎÓÍË ËÁ ‰‚Ûı ·ÎËÁÍÓ ‡ÒÔÓÎÓÊÂÌÌ˚ı
SNP, ı‡‡ÍÚÂËÁÛ˛˘ËÂÒfl ‚˚ÒÓÍËÏ ÛÓ‚ÌÂÏ ÒˆÂÔ-
ÎÂÌËfl (

 

D

 

' > 0.85). é‰Ì‡ÍÓ ÒÚÛÍÚÛ‡ ˝ÚËı ·ÎÓÍÓ‚
‡ÁÎË˜Ì‡ ‚ ‡ÁÌ˚ı ÔÓÔÛÎflˆËflı.

í‡Í, ‚ ÛÒÒÍÓÈ ÔÓÔÛÎflˆËË Ì‡Ë·ÓÎÂÂ ÚÂÒÌÓ ÒˆÂÔ-
ÎÂÌ˚ Ï‡ÍÂ˚ 3435C/T Ë 2677G/T/A (

 

D

 

' = 0.87), Û
ÚÛ‚ËÌˆÂ‚ 2677G/T/A Ë 1236C/T (

 

D

 

' = 0.86), Û ˛Ê-
Ì˚ı ÍË„ËÁÓ‚ 1236C/T Ë +139C/T (

 

D

 

' = 0.93). èË-
ÏÂ˜‡ÚÂÎ¸ÌÓ, ˜ÚÓ ‰‡ÊÂ Ó˜ÂÌ¸ ·ÎËÁÍËÂ ÔÓ ÔÓËÒ-
ıÓÊ‰ÂÌË˛ ÔÓÔÛÎflˆËË ˛ÊÌ˚ı Ë ÒÂ‚ÂÌ˚ı ÍË„Ë-
ÁÓ‚ ËÏÂ˛Ú ‡ÁÎË˜ÌÛ˛ ÒÚÛÍÚÛÛ ÌÂ‡‚ÌÓ‚ÂÒËfl
ÔÓ ÒˆÂÔÎÂÌË˛ ‚ ÔÂ‰ÂÎ‡ı ËÁÛ˜ÂÌÌÓ„Ó Û˜‡ÒÚÍ‡ „Â-
ÌÓÏ‡.

çÂÒÓÏÌÂÌÌÓ, ÒÔÂˆËÙË˜ÌÓÒÚ¸ ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ
ÒˆÂÔÎÂÌË˛ ‚ ÔÓÔÛÎflˆËflı ˜ÂÎÓ‚ÂÍ‡ ÔÂ‰ÒÚ‡‚ÎflÂÚ
ÒÓ·ÓÈ ÙÂÌÓÏÂÌ, ÚÂ·Û˛˘ËÈ ÔËÒÚ‡Î¸ÌÓ„Ó ‚ÌËÏ‡-
ÌËfl ‚ Ò‚flÁË Ò ËÁÛ˜ÂÌËÂÏ „ÂÌÂÚË˜ÂÒÍËı ÓÒÌÓ‚ ¯Ë-
ÓÍÓ ‡ÒÔÓÒÚ‡ÌÂÌÌ˚ı Á‡·ÓÎÂ‚‡ÌËÈ Ë „ÂÌÂÚË˜Â-
ÒÍËÏ Í‡ÚËÓ‚‡ÌËÂÏ, ÓÒÌÓ‚‡ÌÌ˚Ï Ì‡ ‡ÒÒÓˆË‡ÚË‚-
Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËflı ‚ ÔÓÔÛÎflˆËÓÌÌ˚ı ‚˚·ÓÍ‡ı.

Ç Á‡ÍÎ˛˜ÂÌËÂ ÒÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‚ ‡Ò-
ÒÏÓÚÂÌÌ˚ı Ì‡ÏË ÔÓÔÛÎflˆËflı ˜‡ÒÚÓÚ˚ ‡ÎÎÂÎÂÈ
ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı Ï‡ÍÂÓ‚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ˜‡ÒÚÓ-
Ú‡Ï ‚ ‰Û„Ëı ÔÓÔÛÎflˆËflı ˜ÂÎÓ‚ÂÍ‡, ‚ ÚÓÏ ˜ËÒÎÂ, Ë
Ï‡ÍÂ‡ –1G/A, ÍÓÚÓ˚È ı‡‡ÍÚÂËÁÛÂÚÒfl Í‡ÈÌÂ
ÌËÁÍËÏ ÛÓ‚ÌÂÏ ÔÓÎËÏÓÙËÁÏ‡. ç‡È‰ÂÌ˚ ÒÚ‡ÚË-
ÒÚË˜ÂÒÍË ÁÌ‡˜ËÏ˚Â (

 

P

 

 < 0.05) ‡ÁÎË˜Ëfl ÏÂÊ‰Û ÔÓ-
ÔÛÎflˆËflÏË ÛÒÒÍËı Ë ÒÂ‚ÂÌ˚ı ÍË„ËÁÓ‚, ‡ Ú‡ÍÊÂ
ÚÛ‚ËÌˆÂ‚ Ë ÒÂ‚ÂÌ˚ı ÍË„ËÁÓ‚ ÔÓ ˜‡ÒÚÓÚ‡Ï ‡ÎÎÂ-
ÎÂÈ ˝ÚËı Ï‡ÍÂÓ‚. ê‡ÒÔÂ‰ÂÎÂÌËÂ „‡ÔÎÓÚËÔÓ‚

ÌÓÒËÚ ÔÓÔÛÎflˆËÓÌÌÓ-ÒÔÂˆËÙË˜ÂÒÍËÈ ı‡‡ÍÚÂ,
ÚÂÏ ÌÂ ÏÂÌÂÂ ‚Ó ‚ÒÂı ËÁÛ˜ÂÌÌ˚ı ˝ÚÌÓÒ‡ı „‡ÔÎÓÚË-
Ô˚ ë3435/G2677/C1236/C + 139/G-1,
T3435/G2677/C1236/C + 139/G-1,
T3435/T2677/T1236/C + 139/G-1 Ë
T3435/T2677/T1236/T + 139/G-1 ‚ÒÚÂ˜‡˛ÚÒfl Ò ‚˚-
ÒÓÍÓÈ ̃ ‡ÒÚÓÚÓÈ – ÓÚ 4.74 ‰Ó 30.17%. ëÚÛÍÚÛ‡ ÌÂ-
‡‚ÌÓ‚ÂÒËfl ÔÓ ÒˆÂÔÎÂÌË˛ ‡ÁÎË˜Ì‡ ‚ ‡ÁÌ˚ı ÔÓ-
ÔÛÎflˆËflı. éÚ‰ÂÎ¸Ì˚Â SNP ‚ ÎÓÍÛÒÂ 

 

MDR1

 

 ‰Ó‚ÓÎ¸-
ÌÓ ÚÂÒÌÓ ÒˆÂÔÎÂÌ˚, Ó‰Ì‡ÍÓ ÒÓÒÚ‡‚ ÒˆÂÔÎÂÌÌ˚ı
·ÎÓÍÓ‚ ÔÓÔÛÎflˆËÓÌÌÓ-ÒÔÂˆËÙË˜ÂÌ.

 

ÄÙÓaÏÂËÍ‡Ìˆ˚

Ö‚ÓÔÂÈˆ˚êÛÒÒÍËÂ

ûÊÌ˚Â

 

äË„ËÁ˚

íÛ‚ËÌˆ˚

ëÂ‚ÂÌ˚Â

àÌ‰ÛÒ˚

äËÚ‡Èˆ˚

å‡Î‡Èˆ˚

äË„ËÁ˚

0.1

êËÒ. 4. ÑÂ‚Ó „ÂÌÂÚË˜ÂÒÍËı ‡ÒÒÚÓflÌËÈ ÏÂÊ‰Û ÏËÓ-
‚˚ÏË ÔÓÔÛÎflˆËflÏË, ÔÓÒÚÓÂÌÌÓÂ ÔÓ ˜‡ÒÚÓÚ‡Ï „‡ÔÎÓ-
ÚËÔÓ‚ „ÂÌ‡ MDR1.

13627587

436462
63 13

36

348653
36 23

9

628076

144460
12

937340

455247
29

27

1 2 3 4 5

1 2 3 4

1 2 3 4 5

1 2 3 4 5

êÛÒÒÍËÂ

íÛ‚ËÌˆ˚

äË„ËÁ˚
ÒÂ‚ÂÌ˚Â

äË„ËÁ˚
˛ÊÌ˚Â

êËÒ. 5. ëÚÛÍÚÛ‡ ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ ÒˆÂÔÎÂÌË˛ ‚ „ÂÌÂ
MDR1 ÒÂ‰Ë ÔÓÔÛÎflˆËÈ ëË·ËË Ë ëÂ‰ÌÂÈ ÄÁËË. Ç
fl˜ÂÈÍ‡ı ÛÍ‡Á‡ÌÓ ÁÌ‡˜ÂÌËÂ ÍÓ˝ÙÙËˆËÂÌÚ‡ ÒˆÂÔÎÂÌËfl
(D'). çÛÏÂ‡ˆËfl ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÒÎÂ‰Û˛˘ÂÏÛ ÔÓfl‰ÍÛ
SNP: 3435C/T, 2677G/T/A, 1236C/T, +139C/T, –1G/A.
éÚÚÂÌÍË ÒÂÓ„Ó ÛÍ‡Á˚‚‡˛Ú Ì‡ ÒËÎÛ ÒˆÂÔÎÂÌËfl: ÚÂÏ-
ÌÓÒÂ˚È – ÒËÎ¸ÌÓÂ ÒˆÂÔÎÂÌËÂ, ÒÂ˚È – ÁÌ‡˜ËÚÂÎ¸ÌÓÂ
ÒˆÂÔÎÂÌËÂ, ·ÂÎ˚È – ÒÎ‡·ÓÂ ÒˆÂÔÎÂÌËÂ. éÚÒÛÚÒÚ‚ËÂ
ÁÌ‡˜ÂÌËfl D' ‚ fl˜ÂÈÍÂ ÓÁÌ‡˜‡ÂÚ ÌÂ‚ÓÁÏÓÊÌÓÒÚ¸ ‡Ò˜Â-
Ú‡ ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ ÒˆÂÔÎÂÌË˛ ËÁ-Á‡ ÌËÁÍÓÈ ˜‡ÒÚÓÚ˚
Â‰ÍÓ„Ó ‡ÎÎÂÎfl ÔÓÎËÏÓÙËÁÏ‡ –1G/A.
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ÒÍÓÈ ÔÓ„‡ÏÏÓÈ “àÒÒÎÂ‰Ó‚‡ÌËfl Ë ‡Á‡·ÓÚÍË ÔÓ
ÔËÓËÚÂÚÌ˚Ï Ì‡Ô‡‚ÎÂÌËflÏ ‡Á‚ËÚËfl Ì‡ÛÍË Ë
ÚÂıÌËÍË” (02.442.11.7317). 

ëèàëéä ãàíÖêÄíìêõ
1. Gottesman M.M., Pastan I. 1988. Resistance to multiple

chemotherapeutic agents in human cancer cells. Trends
Pharmacol. Sci. 9, 54–58.

2. Gottesman M.M., Pastan I. 1988. The Multidrug trans-
porter, a double-edged sword. J. Biol. Chem. 263,
12163–12166.

3. Lee C.G.L., Ramachandra M., Jeang K.T., Martin M.A.,
Pastan I., Gottesman M.M. 2000. Effect of ABC trans-
porters on HIV-1 infection: inhibition of virus produc-
tion by the MDR1 transporter. FASEB J. 14, 516–522.

4. Raviv Y., Puri A., Blumenthal R. 2000. P-glycoprotein-
overexpressing multidrug-resistant cells are resistant to
infection by enveloped viruses that enter via the plasma
membrane. FASEB J. 14, 511–515.

5. Schwab M., Eichelbaum M., Fromm M.F. 2003. Genetic
polymorphism of the human MDR1 drug transporter.
Annu. Rev. Pharmacol. Toxicol. 43, 285–307.

6. Callen D.F., Baker E., Simmers R.N., Seshadri R., Ronin-
son I.B. 1987. Localization of the human multiple drug
resistance gene, MDR1, to 7 q21.1. Hum. Genet. 77,
142–144.

7. Chen C., Clark D., Ueda K., Pastan I., Gottesman M.M.,
Roninson I.B. 1990. Genomic organization of the human
multidrug resistance (MDRl) gene and origin of P-gly-
coproteins. J. Biol. Chem. 265, 506–514.

8. Kartner N., Evernden-Porelle D., Bradley G., Ling V. 1985.
Detection of P-glycoprotein in multidrug-resistant cell lines
by monoclonal antibodies. Nature. 316, 820–823.

9. Ling V., Gerlach J., Kartner N. 1984. Multidrug resis-
tance. Breast Cancer Res. Treat. 4, 89–94.

10. Riordan J. R., Deuchars K., Kartner N., Alon N., Trent J.,
Ling V. 1985. Amplification of P-glycoprotein genes in
multidrug-resistant mammalian cell lines. Nature. 316,
817–819.

11. Roninson I.B., Chin J.E., Choi K., Gros P., Housman D.E.,
Fojo A., Shen D.W., Gottesman M.M., Pastan I. 1986.
Isolation of human mdr DNA sequences amplified in
multidrug-resistant KB carcinoma cells. Proc. Natl. Acad.
Sci. USA. 83, 4538–4542.

12. Shen D.W., Fojo A., Chin J.E., Roninson I.B., Richert N.,
Pastan I., Gottesman M.M. 1986. Human multidrug-re-
sistant cell lines: increased mdr1 expression can precede
gene amplification. Science. 232, 643–645.

13. Furuno T., Landi M.T., Ceroni M., Caporaso N., Ber-
nucci I., Nappi G., Martignoni E., Schaeffeler E., Eichel-
baum M., Schwab M., Zanger U.M. 2002. Expression
polymorphism of the blood-brain barrier component
P-glycoprotein (MDR1) in relation to Parkinson’s dis-
ease. Pharmacogenetics. 12, 529–534.

14. Cordon-Cardo C., O’Brien J.P., Casals D., Rittman-
Grauer L., Biedler J.L., Melamed M.R., Bertino J.R.

1989. Multidrug-resistance gene (P-glycoprotein) is ex-
pressed by endothelial cells at blood-brain barrier sites.
Proc. Natl. Acad. Sci. USA. 86, 695–698.

15. Fojo A.T., Ueda K., Slamon D.J., Poplack D.G., Gottes-
man M.M., Pastan I. 1987. Expression of a multidrug-re-
sistance gene in human tumors and tissues. Proc. Natl.
Acad. Sci. USA. 84, 265–269.

16. Sugawara I., Kataoka I., Morishita Y., Hamada H., Tsu-
ruo T., Itoyama S., Mori S. 1988. Tissue distribution of
P-glycoprotein encoded by a multidrug-resistant gene as
revealed by a monoclonal antibody, MRK 16. Cancer
Res. 48, 1926–1929.

17. Thiebaut F., Tsuruo T., Hamada H., Gottesman M.M.,
Pastan I., Willingham M.C. 1987. Cellular localization
of the multidrug-resistance gene product P-glycoprotein
in normal human tissues. Proc. Natl. Acad. Sci. USA. 84,
7735–7738.

18. Tanigawara Y. 2000. Role of P-glycoprotein in drug dis-
position. Ther. Drug Monit. 22, 137–140.

19. Hoffmeyer S., Burk O., von Richter O., Arnold H.P.,
Brockmöller J., Johne A., Cascorbi I., Gerloff T., Roots I.,
Eichelbaum M., Brinkmann U. 2000. Functional poly-
morphisms of the human multidrug-resistance gene:
Multiple sequence variations and correlation of one al-
lele with P-glycoprotein expression and activity in vivo.
Proc. Natl. Acad. Sci. USA. 97, 3473–3478.

20. Tanabe M., Ieiri I., Nagata N., Inoue K., Ito S., Kanamori Y.,
Takahashi M., Kurata Y., Kigawa J., Higuchi S., Teraka-
wa N., Otsubo K. 2001. Expression of P-glycoprotein in
human placenta: relation to genetic polymorphism of the
multidrug resistance (MDR)-1 gene. J. Pharmacol. Exp.
Therapeutics. 297, 1137–1143.

21. Annese V., Valvano M.R., Palmieri O., Latiano A.,
Bossa F., Andriulli A. 2006. Multidrug resistance 1 gene
in inflammatory bowel disease: A meta-analysis. World.
J. Gastroenterol. 12, 3636–3644.

22. Osuga T., Sakaeda T., Nakamura T., Yamada T., Koya-
ma T., Tamura T., Aoyama N., Okamura N., Kasuga M.,
Okumura K. 2006. MDR1 C3435T Polymorphism is
predictive of later onset of ulcerative colitis in Japanese.
Biol. Pharm. Bull. 29, 324–329.

23. Schaeffeler E., Eichelbaum M., Brinkmann U., Penger A.,
Asante-Poku S., Zanger U.M., Schwab M. 2001. Fre-
quency of C3435T polymorphism of MDR1 gene in Af-
rican people. Lancet. 358, 383–384.

24. Cascorbi I., Gerloff T., Johne A., Meisel C., Hoffmeyer S.,
Schwab M., Schaeffeler E., Eichelbaum M., Brinkmann U.,
Roots I. 2001. Frequency of single nucleotide polymor-
phisms in the P-glycoprotein drug transporter MDR1
gene in white subjects. Clin. êharmacol. Therapeutics.
69, 169–174.

25. Tang K., Wong L.P., Lee E.J.D., Chong S.S., Lee C.G.L.
2004. Genomic evidence for recent positive selection at
the human MDR1 gene locus. Hum. Molec. Genet. 13,
783–797.

26. ëÚÂÔ‡ÌÓ‚ Ç.Ä. 2002. ùÚÌÓ„ÂÌÓÏËÍ‡ Ì‡ÒÂÎÂÌËfl ëÂ-
‚ÂÌÓÈ Ö‚‡ÁËË. íÓÏÒÍ: èÂ˜‡ÚÌ‡fl Ï‡ÌÛÙ‡ÍÚÛ‡.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


