
éçíéÉÖçÖá, 2008, ÚÓÏ 39, ‹ 1, Ò. 4–7

 

4

 

1

 

è‡‚ËÎ¸ÌÓÒÚ¸ ÓÌÚÓ„ÂÌÂÁ‡ Î˛·Ó„Ó Ó„‡ÌËÁÏ‡
ÓÔÂ‰ÂÎflÂÚÒfl ÒÚÓ„ËÏ Ë ÏÌÓ„ÓÛÓ‚ÌÂ‚˚Ï ÍÓÌÚÓ-
ÎÂÏ Ì‡‰ ˝ÍÒÔÂÒÒËÂÈ Â„Ó „ÂÌÓ‚. ì ˝ÛÍ‡ËÓÚ

 

MADS

 

-„ÂÌ˚ ÍÓ‰ËÛ˛Ú ÒÂÏÂÈÒÚ‚Ó Â„ÛÎflÚÓÓ‚ Ú‡Ì-
ÒÍËÔˆËË, Û˜‡ÒÚ‚Û˛˘Ëı ‚ ‡ÁÎË˜Ì˚ı ‚‡ÊÌ˚ı ·ËÓ-
ÎÓ„Ë˜ÂÒÍËı ÙÛÌÍˆËflı (

 

Messenguy

 

, 

 

Dubois

 

, 2003). ùÚË
·ÂÎÍË Â„ÛÎËÛ˛Ú ÔÂÂıÓ‰ ‡ÒÚÂÌËÈ ÓÚ ‚Â„ÂÚ‡ÚË‚-
ÌÓ„Ó ÓÒÚ‡ Í ÂÔÓ‰ÛÍÚË‚ÌÓÏÛ ‡Á‚ËÚË˛, ÓÔÂ‰ÂÎfl-
˛Ú Ë‰ÂÌÚË˜ÌÓÒÚ¸ ˆ‚ÂÚÍÓ‚ÓÈ ÏÂËÒÚÂÏ˚ Ë ˆ‚ÂÚÍÓ-
‚˚ı Ó„‡ÌÓ‚, ‡Á‚ËÚËÂ ÍÓÌfl Ë ÒÂÏflÁ‡˜‡ÚÍ‡ (

 

Ange-
nent

 

, 

 

Colombo

 

, 1996; 

 

Burgeff

 

 

 

et

 

 

 

al

 

., 2002; 

 

Kim

 

 

 

et

 

 

 

al

 

.,
2002; 

 

de

 

 

 

Folter

 

 

 

et

 

 

 

al

 

., 2006; 

 

Ferrario

 

 

 

et

 

 

 

al

 

., 2006). àÁ‚ÂÒÚ-
ÌÓ ÌÂÒÍÓÎ¸ÍÓ ÒÓÚÂÌ ÔÂ‰ÔÓÎ‡„‡ÂÏ˚ı 

 

MADS

 

-„ÂÌÓ‚ Û
‡ÒÚÂÌËÈ; ·ÂÎÍË, ÍÓ‰ËÛÂÏ˚Â ËÏË, ı‡‡ÍÚÂËÁÛ˛Ú-
Òfl Ì‡ÎË˜ËÂÏ ÍÓÌÒÂ‚‡ÚË‚Ì˚ı Ñçä-Ò‚flÁ˚‚‡˛˘Â„Ó
‰ÓÏÂÌ‡ (

 

MADS

 

-·ÓÍÒ) Ë ä-‰ÓÏÂÌ‡, ÓÔÂ‰ÂÎfl˛˘Ëı Ëı
ÙÛÌÍˆËÓÌ‡Î¸ÌÛ˛ ÒÔÂˆËÙË˜ÌÓÒÚ¸ (

 

Krizek

 

, 

 

Meyerow-
itz

 

, 1996). îËÎÓ„ÂÌÂÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÔÓÍ‡Á‡Î, ̃ ÚÓ ÒÂ-
ÏÂÈÒÚ‚Ó ‡ÒÚËÚÂÎ¸Ì˚ı 

 

MADS

 

-„ÂÌÓ‚ Ó·‡ÁÓ‚‡ÌÓ ÌÂ-
ÒÍÓÎ¸ÍËÏË ‚ÂÚ‚flÏË (

 

Becker

 

, 

 

Thei

 

β

 

en

 

, 2003). ÇÒÂ„Ó Û
ÔÓÍ˚ÚÓÒÂÏflÌÌ˚ı ·˚ÎÓ ÓÔÂ‰ÂÎÂÌÓ 14 ÔÓ‰ÒÂ-
ÏÂÈÒÚ‚ ‡ÁÎË˜Ì˚ı Ô‡‡ÎÓ„Ó‚ 

 

MADS

 

-„ÂÌÓ‚ (

 

Alvarez

 

-

 

Buylla

 

 

 

et

 

 

 

al

 

., 2000; 

 

Becker

 

, 

 

Thei

 

β

 

en

 

, 2003), ÔË˜ÂÏ ̃ ÎÂ-
Ì˚ Ó‰ÌÓ„Ó ÔÓ‰ÒÂÏÂÈÒÚ‚‡ ı‡‡ÍÚÂËÁÛ˛ÚÒfl ÔÓıÓÊË-

 

1

 

ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ Ë çË‰ÂÎ‡Ì‰ÒÍÓÈ Ó„‡ÌËÁ‡ˆËÂÈ ÔÓ Ì‡Û˜Ì˚Ï ËÒ-
ÒÎÂ‰Ó‚‡ÌËflÏ (

 

NWO

 

) ( ÔÓÂÍÚ 

 

NWO

 

-êîîà ‹ 047-007-016).

 

ÏË Ô‡ÚÚÂÌ‡ÏË ˝ÍÒÔÂÒÒËË Ë ‚Á‡ËÏÓÒ‚flÁ‡ÌÌ˚ÏË
ÙÛÌÍˆËflÏË (

 

Ng

 

, 

 

Yanofsky

 

, 2001). 

àÒÒÎÂ‰Ó‚‡ÌËfl ̂ ‚ÂÚÍÓ‚˚ı „ÓÏÂÓÁËÒÌ˚ı ÏÛÚ‡ÌÚÓ‚
ÏÓ‰ÂÎ¸Ì˚ı ‡ÒÚÂÌËÈ 

 

Arabidopsis

 

 

 

thaliana

 

, 

 

Antirrhi-
num

 

 

 

majus

 

, 

 

Petunia

 

 

 

hybrida

 

 ÔÓÁ‚ÓÎËÎË ÒÙÓÏÛÎËÓ-
‚‡Ú¸ ÓÒÌÓ‚Ì˚Â ÔËÌˆËÔ˚ ÓÔÂ‰ÂÎÂÌËfl Ë‰ÂÌÚË˜ÌÓ-
ÒÚË ˆ‚ÂÚÍÓ‚˚ı Ó„‡ÌÓ‚ – ÄÇë

 

DE

 

-ÏÓ‰ÂÎ¸ (

 

Coen

 

,

 

Meyerowitz

 

, 1991; 

 

Angenent

 

 

 

et

 

 

 

al

 

., 1995; 

 

Pelaz

 

 

 

et

 

 

 

al

 

.,
2001). ëÓ„Î‡ÒÌÓ ˝ÚÓÈ ÏÓ‰ÂÎË ˆ‚ÂÚÍÓ‚˚Â Ó„‡Ì˚ ‚
Í‡Ê‰ÓÏ ÍÛ„Â Ë‰ÂÌÚËÙËˆËÛ˛ÚÒfl ÍÓÏ·ËÌ‡ˆËÂÈ
‡ÁÎË˜Ì˚ı ‡ÍÚË‚ÌÓÒÚÂÈ: Ä + Ö ÓÔÂ‰ÂÎfl˛Ú Ë‰ÂÌ-
ÚË˜ÌÓÒÚ¸ ˜‡¯ÂÎËÒÚËÍÓ‚, Ä + Ç + Ö – ÎÂÔÂÒÚÍÓ‚, 

 

C

 

 +
+

 

 

 

Ö + 

 

D

 

 – ÒÂÏflÁ‡˜‡ÚÍÓ‚; Ç + Ö + ë Ë Ö + ë ÓÚ‚Â˜‡˛Ú
Á‡ ÙÓÏËÓ‚‡ÌËÂ Ú˚˜ËÌÓÍ Ë ÔÎÓ‰ÓÎËÒÚËÍ‡ ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÂÌÌÓ. ùÚË ‡ÍÚË‚ÌÓÒÚË ‚˚fl‚Îfl˛ÚÒfl Ò ÔÓÏÓ˘¸˛
„ÛÔÔ˚ „ÂÌÓ‚, ÍÓ‰ËÛ˛˘Ëı ‚ ÓÒÌÓ‚ÌÓÏ 

 

MADS

 

-Ù‡Í-
ÚÓ˚ Ú‡ÌÒÍËÔˆËË. àÒÒÎÂ‰Ó‚‡ÌËfl ˝ÚËı ·ÂÎÍÓ‚ Û
‡ÁÎË˜Ì˚ı ‡ÒÚÂÌËÈ ‚˚fl‚ËÎË ÒÚÓ„ÓÂ ÒÓÓÚ‚ÂÚÒÚ‚ËÂ
ÏÂÊ‰Û Ëı ÒÚÛÍÚÛÓÈ Ë ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ ‡ÍÚË‚ÌÓ-
ÒÚ¸˛. èÓ‰ÒÂÏÂÈÒÚ‚‡ ‡ÒÚËÚÂÎ¸Ì˚ı 

 

MADS

 

-·ÂÎÍÓ‚
Ì‡Á‚‡Ì˚ Ú‡Í ÔÓ ËÏÂÌË ·ÂÎÍÓ‚ ÏÓ‰ÂÎ¸Ì˚ı ‡ÒÚÂÌËÈ

 

A

 

. 

 

thaliana

 

 Ë 

 

A.

 

 

 

majus

 

, Ó·‡ÁÛ˛˘Ëı ˝ÚË „ÛÔÔ˚. í‡Í,
Ä-‡ÍÚË‚ÌÓÒÚ¸ ÔËÒÛ˘‡ ÓÔÂ‰ÂÎÂÌÌ˚Ï ˜ÎÂÌ‡Ï ÔÓ‰-
ÒÂÏÂÈÒÚ‚‡ 

 

SQUAMOSA

 

/

 

APETALA

 

1

 

, Ç-‡ÍÚË‚ÌÓÒÚ¸
ÍÓ‰ËÛ˛Ú „ÂÌ˚ „ÛÔÔ˚ 

 

GLOBOSA

 

/

 

PISTILLATA

 

 Ë

 

DEFICIENS

 

/

 

APETAL

 

3

 

, ‡ ë Ë 

 

D

 

 – 

 

AGAMOUS

 

/

 

PLENA

 

,
Ö-‡ÍÚË‚ÌÓÒÚ¸   ÔÂ‰ÒÚ‡‚ÎÂÌ‡   „ÂÌ‡ÏË „ÛÔÔ˚

 

ÄÍÚÛ‡Î¸Ì˚Â ÔÓ·ÎÂÏ˚
·ËÓÎÓ„ËË ‡Á‚ËÚËfl ‡ÒÚÂÌËÈ

 

MADS

 

-ÉÖçõ, êÖÉìãàêìûôàÖ åéêîéÉÖçÖá 

ëéñÇÖíàü èéÑëéãçÖóçàäÄ

 

1

 

© 2008 „.   é. Ä. òÛÎ¸„‡, Ä. Ç. òÂÌÌËÍÓ‚‡, É. ë. ÄÌ„ÂÌÂÌÚ*, ä. É. ëÍfl·ËÌ

 

ñÂÌÚ “ÅËÓËÌÊÂÌÂËfl” êÄç
117312 åÓÒÍ‚‡, Ô-Ú 60-ÎÂÚËfl éÍÚfl·fl, ‰. 7/1

*åÂÊ‰ÛÌ‡Ó‰Ì˚È ˆÂÌÚ ËÒÒÎÂ‰Ó‚‡ÌËÈ ‡ÒÚÂÌËÈ, Ç‡„ÂÌËÌ„ÂÌ, çË‰ÂÎ‡Ì‰˚
Ö-

 

mail
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èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 29.05.07 „.

 

MADS

 

-„ÂÌ˚ Ë„‡˛Ú ‚‡ÊÌÛ˛ ÓÎ¸ ‚ ÓÌÚÓ„ÂÌÂÁÂ ‡ÒÚÂÌËÈ, ÓÒÓ·ÂÌÌÓ ‚ Â„ÛÎflˆËË ËÌ‰ÛÍˆËË Ë ‡Á‚ËÚËË
ˆ‚ÂÚÍÓ‚˚ı Ó„‡ÌÓ‚. å˚ ‚˚‰ÂÎËÎË ‚ÓÒÂÏ¸ ÔÓÎÌÓ‡ÁÏÂÌ˚ı ÍÑçä 

 

çÄå

 

-„ÂÌÓ‚ (

 

Helianthus

 

 

 

annuus
MADS

 

) ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡, ÍÓ‰ËÛ˛˘Ëı 

 

MADS

 

-Ù‡ÍÚÓ˚ Ú‡ÌÒÍËÔˆËË, ÍÓÚÓ˚Â ˝ÍÒÔÂÒÒËÛ˛ÚÒfl ‚ ÚÍ‡-
Ìflı ÒÓˆ‚ÂÚËfl. Ç ‡ÏÍ‡ı „ÂÌÂÚË˜ÂÒÍÓÈ 

 

ABCDE

 

-ÏÓ‰ÂÎË Ë‰ÂÌÚË˜ÌÓÒÚË ˆ‚ÂÚÍÓ‚˚ı Ó„‡ÌÓ‚ ÔÓ‚Â‰ÂÌ‡
ÍÎ‡ÒÒËÙËÍ‡ˆËfl çÄå-·ÂÎÍÓ‚ ÒÓ„Î‡ÒÌÓ Ëı ÒÚÛÍÚÛÌÓÈ „ÓÏÓÎÓ„ËË Ò ËÁ‚ÂÒÚÌ˚ÏË 

 

MADS

 

-Ù‡ÍÚÓ‡ÏË
Ú‡ÌÒÍËÔˆËË ‡ÒÚÂÌËÈ. ÉÂÌ˚ 

 

çÄå45

 

 Ë 

 

çÄå59

 

 ÍÓ‰ËÛ˛Ú „ÓÏÂÓÁËÒÌÛ˛ ë-ÙÛÌÍˆË˛ Ë Û˜‡ÒÚ‚Û˛Ú ‚
ÍÓÌÚÓÎÂ ‡Á‚ËÚËfl ÂÔÓ‰ÛÍÚË‚Ì˚ı Ó„‡ÌÓ‚ ̂ ‚ÂÚÍ‡, ‡ 

 

çÄå75

 

 Ë 

 

çÄå92

 

 – Ä-ÙÛÌÍˆË˛ Ë Ë‰ÂÌÚË˜ÌÓÒÚ¸
ˆ‚ÂÚÍÓ‚ÓÈ ÏÂËÒÚÂÏ˚, ÏÂËÒÚÂÏ˚ ÒÓˆ‚ÂÚËfl Ë ÎÂÔÂÒÚÍÓ‚. ÉÂÌ˚ 

 

çÄå31

 

, 

 

çÄå2

 

, 

 

çÄå63

 

 Ë 

 

çÄå91

 

 ÍÓ-
‰ËÛ˛Ú Ç-ÙÛÌÍˆË˛ Ë Û˜‡ÒÚ‚Û˛Ú ‚ ÙÓÏËÓ‚‡ÌËË ÎÂÔÂÒÚÍÓ‚ Ë Ú˚˜ËÌÓÍ, ‡ „ÂÌ 

 

çÄå137

 

 ÍÓ‰ËÛÂÚ Ö-
ÙÛÌÍˆË˛. ÄÌ‡ÎËÁ ˝ÍÒÔÂÒÒËË 

 

çÄå

 

-„ÂÌÓ‚ ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡ ÔÓÍ‡Á‡Î, ˜ÚÓ ÒÚÛÍÚÛÌÓ-ÙÛÌÍˆËÓÌ‡Î¸Ì˚Â
‡ÁÎË˜Ëfl flÁ˚˜ÍÓ‚˚ı Ë ÚÛ·˜‡Ú˚ı ˆ‚ÂÚÍÓ‚ ‚ ÒÓˆ‚ÂÚËË ÏÓ„ÛÚ fl‚ÎflÚ¸Òfl ÒÎÂ‰ÒÚ‚ËÂÏ ÓÚÒÛÚÒÚ‚Ëfl ˝ÍÒÔÂÒ-
ÒËË „ÂÌ‡ 

 

çÄå59

 

 ÔË ËÌËˆË‡ˆËË flÁ˚˜ÍÓ‚˚ı ˆ‚ÂÚÍÓ‚.

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: 

 

MADS

 

-Ù‡ÍÚÓ˚ Ú‡ÌÒÍËÔˆËË, ÏÓÙÓ„ÂÌÂÁ ˆ‚ÂÚÍ‡, 

 

Helianthus

 

 

 

annuus

 

,

 

ABCDE

 

-ÏÓ‰ÂÎ¸.

 

ìÑä:575.87
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SEPALLATA

 

.

 

 Å˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ Ë‰ÂÌÚË˜ÌÓÒÚ¸
Ó„‡ÌÓ‚ 

 

    

 

ˆ‚ÂÚÍ‡ 

 

    

 

A

 

. thaliana ÓÔÂ‰ÂÎfl˛Ú
ÒÎÂ‰Û˛˘ËÂ “Í‚‡ÚÂÚ˚” MADS-·ÂÎÍÓ‚:
AP1/AP1/SEP4/SEP4 – ˜‡¯ÂÎËÒÚËÍË,
AP1/PI/AP3/SEP3 – ÎÂÔÂÒÚÍË, PI/AP3/SEP3/AG – Ú˚-
˜ËÌÍË, SEP3/SEP3/AG/AG – ÔÎÓ‰ÓÎËÒÚËÍ (Honma,
Goto, 2001; Pelaz et al., 2001). 

å˚ ËÁÛ˜‡ÎË „ÂÌÂÚË˜ÂÒÍËÈ ÍÓÌÚÓÎ¸ ÏÓÙÓ„Â-
ÌÂÁ‡ ÒÓˆ‚ÂÚËfl ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡ Ë ÓÎ¸ MADS-„ÂÌÓ‚ ‚
˝ÚÓÏ ÔÓˆÂÒÒÂ. èÓ‰ÒÓÎÌÂ˜ÌËÍ – ı‡‡ÍÚÂÌ˚È
ÔÂ‰ÒÚ‡‚ËÚÂÎ¸ ÒÂÏÂÈÒÚ‚‡ ‡ÒÚÓ‚˚ı. ëÓˆ‚ÂÚËÂ ÔÓ‰-
ÒÓÎÌÂ˜ÌËÍ‡ – ÍÓÁËÌÍ‡ ÒÓÒÚÓËÚ ËÁ ÒÓÚÂÌ Ï‡ÎÂÌ¸-
ÍËı ̂ ‚ÂÚÍÓ‚ ‰‚Ûı ÚËÔÓ‚. ç‡ ÔÂËÙÂËË ‚Ó ‚ÌÂ¯ÌÂÏ
ÍÛ„Â ‡ÒÔÓÎÓÊÂÌ˚ flÁ˚˜ÍÓ‚˚Â ÌÂÔÓÎÌ˚Â (ÓÚÒÛÚ-
ÒÚ‚Û˛Ú Ú˚˜ËÌÍË Ë ÔÂÒÚËÍ) ÒÚÂËÎ¸Ì˚Â ˆ‚ÂÚÍË, ‡
‚Òfl ‚ÌÛÚÂÌÌflfl ˜‡ÒÚ¸ ÍÓÁËÌÍË Á‡ÌflÚ‡ ÙÂÚËÎ¸Ì˚-
ÏË ÚÛ·˜‡Ú˚ÏË ˆ‚ÂÚÍ‡ÏË. çÂÒÏÓÚfl Ì‡ ÏÌÓ„Ó˜ËÒ-
ÎÂÌÌ˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÏÓÙÓÎÓ„ËË Ë ‡Á‚ËÚËfl
ˆ‚ÂÚÍ‡ ‡ÒÚÓ‚˚ı (Palmer, Steer, 1985; Hernandez,
Green, 1993; Harris, 1995), Ó˜ÂÌ¸ Ï‡ÎÓ ËÁ‚ÂÒÚÌÓ Ó
‡Á‚ËÚËË ÒÓˆ‚ÂÚËfl Ë ˆ‚ÂÚÍ‡ ‚ ˝ÚÓÏ Ó„ÓÏÌÓÏ ÒÂ-
ÏÂÈÒÚ‚Â ÔÓÍ˚ÚÓÒÂÏflÌÌ˚ı Ò ÚÓ˜ÍË ÁÂÌËfl ÏÓÎÂÍÛ-
ÎflÌÓÈ „ÂÌÂÚËÍË (Yu et al., 1999; Kotilainen et al.,
2000; Dezar et al., 2003; ôÂÌÌËÍÓ‚‡ Ë ‰., 2003;
Shchennikova et al., 2004). Ç˚‰ÂÎÂÌËÂ Ë ËÁÛ˜ÂÌËÂ „Â-
ÌÓ‚, Â„ÛÎËÛ˛˘Ëı ÏÓÙÓ„ÂÌÂÁ ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡,
ÏÓÊÂÚ Ó·˙flÒÌËÚ¸ Ó‰ÌÓ‚ÂÏÂÌÌÓÂ ÔËÒÛÚÒÚ‚ËÂ ‚
Ó‰ÌÓÏ ÒÓˆ‚ÂÚËË ÏÓÙÓÎÓ„Ë˜ÂÒÍË Ë ÙÛÌÍˆËÓÌ‡Î¸-
ÌÓ ‡ÁÎË˜Ì˚ı ˆ‚ÂÚÍÓ‚, ‡ Ú‡ÍÊÂ ‰‡Ú¸ ÌÓ‚Û˛ ËÌÙÓ-
Ï‡ˆË˛ Ó ÔÓËÒıÓÊ‰ÂÌËË ̂ ‚ÂÚÍÓ‚˚ı Ó„‡ÌÓ‚ Ë ̋ ‚Ó-
Î˛ˆËÓÌÌ˚ı ËÁÏÂÌÂÌËflı ‚ ÒÚÛÍÚÛÂ ˆ‚ÂÚÍ‡. 

åÄíÖêàÄã à åÖíéÑàäÄ

Ç ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‡ÒÚÂÌËfl ÔÓ‰ÒÓÎÌÂ˜ÌË-
Í‡ ÒÓÚ‡ èÂÂ‰Ó‚ËÍ, ‚˚‡˘ÂÌÌ˚Â ‚ ÚÂÔÎËˆÂ ÔË
20–25°ë Ë 16-˜‡ÒÓ‚ÓÏ Ò‚ÂÚÓ‚ÓÏ ‰ÌÂ. êçä ‚˚‰ÂÎfl-
ÎË ËÁ ̂ ÂÎÓ„Ó ÒÓˆ‚ÂÚËfl ‰Ë‡ÏÂÚÓÏ ÌÂ ·ÓÎÂÂ 1 ÒÏ ·ÂÁ
Ó·ÂÚÍË Ë ËÁ ÓÚ‰ÂÎ¸Ì˚ı ˆ‚ÂÚÍÓ‚, ÒÓ·‡ÌÌ˚ı ËÁ ÒÓ-
ˆ‚ÂÚËfl ‰Ë‡ÏÂÚÓÏ ÌÂ ·ÓÎÂÂ 4 ÒÏ. 

èÓÎÛ˜ÂÌËÂ ÍÑçä-·Ë·ÎËÓÚÂÍË, ÏÓÎÂÍÛÎflÌÓÂ
ÍÎÓÌËÓ‚‡ÌËÂ Ë ‡Ì‡ÎËÁ ˝ÍÒÔÂÒÒËË „ÂÌÓ‚ ÓÒÛ-
˘ÂÒÚ‚ÎflÎË ÒÓ„Î‡ÒÌÓ ÓÔËÒ‡ÌÌÓÏÛ ‡ÌÂÂ ÏÂÚÓ‰Û
(å‡ÌË‡ÚËÒ Ë ‰., 1984). ÄÌ‡ÎËÁ ÍÑçä-·Ë·ÎËÓÚÂÍË
Ë MADS-·ÂÎÍÓ‚ ıËÁ‡ÌÚÂÏ˚ Ë ÔÂÚÛÌËË ‚ ‰ÓÊÊÂ-
‚ÓÈ ÒËÒÚÂÏÂ GAL4 ÔÓ‚Ó‰ËÎË ÒÓ„Î‡ÒÌÓ ÔÓÚÓÍÓÎÛ
ÙËÏ˚-ÔÓËÁ‚Ó‰ËÚÂÎfl (“Stratagene”, ëòÄ) Ë ÏÂÚÓ-
‰ËÍÂ ïÓÌÏ‡ Ë ÉÓÚÓ (Honma, Goto, 2001).

ÑÎfl ÒÂÍ‚ÂÌËÓ‚‡ÌËfl ÔÎ‡ÁÏË‰ÌÓÈ Ñçä ËÒÔÓÎ¸-
ÁÓ‚‡ÎË ÒÂÍ‚ÂÌ‡ÚÓ Amersham ABI-PRISM Ë Ì‡·Ó
Â‡ÍÚË‚Ó‚ (“Stratagene”, ëòÄ). èÓÎÛ˜ÂÌÌ˚Â ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Ò‡‚ÌË‚‡ÎË Ò ‰‡ÌÌ˚ÏË Å‡ÌÍ‡
ç‡ˆËÓÌ‡Î¸ÌÓ„Ó ˆÂÌÚ‡ ·ËÓÚÂıÌÓÎÓ„Ë˜ÂÒÍÓÈ ËÌ-
ÙÓÏ‡ˆËË (National Center for Biothechnology Infor-
mation) (http://www.ncbi.nlm.nih.gov) Ò ÔÓÏÓ˘¸˛ ÔÓ-
ËÒÍÓ‚ÓÈ ÔÓ„‡ÏÏ˚ BLAST (Altschul et al., 1997).
Ç˚‰ÂÎÂÌÌ˚Â MADS-„ÂÌ˚ Ò‡‚ÌË‚‡ÎË ‰Û„ Ò ‰Û-
„ÓÏ Ë Ò ÛÊÂ ËÁ‚ÂÒÚÌ˚ÏË ËÁ ‰Û„Ëı ‡ÒÚÂÌËÈ Ò ÔÓ-

ÏÓ˘¸˛ ÔÓ„‡ÏÏ ClustalX (ftp://ftp-igbmc.u-stras-
bg.fr/pub/ClustalX). ÑÎfl ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓ„Ó ‡Ì‡ÎË-
Á‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰‡ÌÌ˚Â ClustalX Ë Tree-View
(http://taxonomy.zoology.gla.ac.uk/rod/treeview.html). 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

ç‡ ÔÂ‚ÓÏ ˝Ú‡ÔÂ ‚˚‰ÂÎËÎË ÔÓÎÌÓ‡ÁÏÂÌ˚Â
ÍÑçä MADS-„ÂÌÓ‚, ˝ÍÒÔÂÒÒËÛ˛˘ËıÒfl ‚ ÒÓˆ‚Â-
ÚËË ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡. ÑÎfl ˝ÚÓ„Ó Ò ÔÓÏÓ˘¸˛ Ïêçä,
‚˚‰ÂÎÂÌÌÓÈ ËÁ ÚÍ‡ÌË ÒÓˆ‚ÂÚËfl Ì‡ ÒÚ‡‰Ëflı Á‡ÍÎ‡‰-
ÍË ˆ‚ÂÚÍÓ‚ Ë Á‡Í˚Ú˚ı (‰Ó Ô˚ÎÂÌËfl) ÚÛ·˜‡Ú˚ı
ˆ‚ÂÚÍÓ‚, ÒÓÒÚ‡‚ËÎË ÍÑçä-·Ë·ÎËÓÚÂÍÛ (å‡ÌË‡ÚËÒ
Ë ‰., 1984). Ç ÂÁÛÎ¸Ú‡ÚÂ „Ë·Ë‰ËÁ‡ˆËË ÍÑçä-·Ë·-
ÎËÓÚÂÍË Ò „ÂÌ‡ÏË pMADS3 (X72912) ÔÂÚÛÌËË Ë
ëAULIFLOWER (NM_102395) A. thaliana ‚˚‰ÂÎËÎË
ÒÂÏ¸ ÔÓÎÌÓ‡ÁÏÂÌ˚ı ÍÑçä MADS-„ÂÌÓ‚ ÔÓ‰-
ÒÓÎÌÂ˜ÌËÍ‡, Ì‡Á‚‡ÌÌ˚ı HAM-„ÂÌ‡ÏË (Helianthus
annuus MADS). ÄÌ‡ÎËÁ ÍÑçä-·Ë·ÎËÓÚÂÍË, ÔÓ-
‰ÓÎÊÂÌÌ˚È ‚ ‰‚Ûı„Ë·Ë‰ÌÓÈ ‰ÓÊÊÂ‚ÓÈ
GAL4-ÒËÒÚÂÏÂ, ‚˚fl‚ËÎ ÔÓÎÌÓ‡ÁÏÂÌ˚Â ÍÑçä
·ÂÎÍÓ‚ HAM2, HAM63, ‚Á‡ËÏÓ‰ÂÈÒÚ‚Û˛˘Ëı Ò
·ÂÎÍÓÏ HAM31 (Ú‡·ÎËˆ‡). ë‡‚ÌÂÌËÂ ‡ÏËÌÓÍËÒ-
ÎÓÚÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ çÄå-·ÂÎÍÓ‚ Ò ËÁ-
‚ÂÒÚÌ˚ÏË MADS-·ÂÎÍ‡ÏË ÔË ÔÓÏÓ˘Ë ÔÓ„‡Ï-
Ï˚ BLAST ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ Ë‰ÂÌÚË˜ÌÓÒÚ¸ ÔÂ‚˚ı
ËÁ‚ÂÒÚÌ˚Ï MADS-·ÂÎÍ‡Ï ÒÎÓÊÌÓˆ‚ÂÚÌ˚ı ÒÓ-
ÒÚ‡‚ÎflÂÚ ÓÚ 84 ‰Ó 99%, ‡ MADS-·ÂÎÍ‡Ï ‰Û„Ëı ÒÂ-
ÏÂÈÒÚ‚ ÔÓÍ˚ÚÓÒÂÏflÌÌ˚ı – ÓÚ 52 ‰Ó 80%. ÅÎÓÚ-
„Ë·Ë‰ËÁ‡ˆËfl ÒÛÏÏ‡ÌÓÈ êçä, ‚˚‰ÂÎÂÌÌÓÈ ËÁ
‡ÁÌ˚ı ˜‡ÒÚÂÈ ˆ‚ÂÚÍÓ‚ ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡, ÔÓÍ‡Á‡Î‡,
˜ÚÓ „ÂÌ˚ HAM75, HAM92 ˝ÍÒÔÂÒÒËÛ˛ÚÒfl ‚ ÎÂ-
ÔÂÒÚÍ‡ı Ë ‚ ÒÂÏflÌÌÓÈ Ó·ÓÎÓ˜ÍÂ, HAM45 – ‚ ÒÂÏfl-
Á‡˜‡ÚÍÂ, ‡ HAM59 – ‚ ÒÂÏflÁ‡˜‡ÚÍÂ, Ú˚˜ËÌÍ‡ı,
ÒÚÓÎ·ËÍÂ Ë ˚Î¸ˆÂ ÔÂÒÚËÍ‡ (ÌÂÓÔÛ·Î. ‰‡ÌÌ˚Â).
èÓÒÍÓÎ¸ÍÛ ÒÚÛÍÚÛÌ˚Â „ÓÏÓÎÓ„Ë MADS-„ÂÌÓ‚
‚˚ÔÓÎÌfl˛Ú ÒıÓÊËÂ ÙÛÌÍˆËË, Ï˚ ÔÂ‰ÔÓÎ‡„‡ÂÏ,
˜ÚÓ „ÂÌ˚ HAM75, HAM92 ÍÓ‰ËÛ˛Ú ‡ÍÚË‚ÌÓÒÚ¸ Ä,
HAM45, HAM59 – C, HAM137 – Ö, ‡ „ÂÌ˚ HAM31,
HAM2, HAM63 Ë HAM91 – Ç.

ï‡‡ÍÚÂËÒÚËÍ‡ ÍÑçä çÄå-„ÂÌÓ‚ ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡

ÍÑçä çÓÏÂ ‰ÓÒÚÛ-
Ô‡ ‚ GenBank

óËÒÎÓ ‡ÏËÌÓ-
ÍËÒÎÓÚ ÍÓ‰ËÛ-

ÂÏÓ„Ó ·ÂÎÍ‡

ÉÂÌ˚-„ÓÏÓÎÓ-
„Ë A. thaliana 

Ë A. majus

çÄå2 EF612597 239 AP3, DEF

çÄå31 AAO18230 196 PI, GLO

çÄå45 AAO18228 267 AG, PLENA

çÄå59 AAO18229 247 AG, PLENA

çÄå63 EF612598 239 AP3, DEF

çÄå75 AAL83209 248 AP1, SQUA

çÄå91 AAO18231 210 AP3, DEF

çÄå92 AAO18232 251 AP1, SQUA

çÄå137 AAO18233 253 AGL9 (SEP3)
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òÛÎ¸„‡ Ë ‰.

ÑÎfl ÓÔÂ‰ÂÎÂÌËfl Ó·˘Ëı ˝‚ÓÎ˛ˆËÓÌÌ˚ı ‚Á‡Ë-
ÏÓÒ‚flÁÂÈ ˝ÚËı ·ÂÎÍÓ‚ Ò ‰Û„ËÏË MADS-·ÂÎÍ‡ÏË
ÔÓ‚ÂÎË ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ MIK-Ù‡„ÏÂÌ-
ÚÓ‚ MADS- Ë çÄå-·ÂÎÍÓ‚ Arabidopsis thaliana, Pe-
tunia hybrida, Chrysanthemum morifolium Ë ÍÎ˛˜Â-
‚˚ı ·ÂÎÍÓ‚ Antirrhinum majus Ò ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ
ClustalX Ë Tree-View. ëÓ„Î‡ÒÌÓ ÔÓÎÛ˜ÂÌÌ˚Ï Â-
ÁÛÎ¸Ú‡Ú‡Ï ·ÓÎ¸¯ËÌÒÚ‚Ó ‚˚‰ÂÎÂÌÌ˚ı çÄå-„ÂÌÓ‚
ÍÓ‰ËÛ˛Ú ·ÂÎÍË ‡ÁÌ˚ı ÔÓ‰ÒÂÏÂÈÒÚ‚ ÒÂÏÂÈÒÚ‚‡
MADS-Ù‡ÍÚÓÓ‚ Ú‡ÌÒÍËÔˆËË (ËÒÛÌÓÍ), ̃ ÚÓ ÛÍ‡-
Á˚‚‡ÂÚ Ì‡ ‚ÓÁÏÓÊÌÛ˛ ‰ÛÔÎËÍ‡ˆË˛ „ÂÌÓÏ‡ ÔÓ‰ÒÓÎ-
ÌÂ˜ÌËÍ‡ ‚ ÔÓˆÂÒÒÂ ˝‚ÓÎ˛ˆËË (Sossey-Alaoui et al.,
1998; Alvarez-Buylla et al., 2000).

å˚ ÔÓ‚ÂÎË ‡Ì‡ÎËÁ ˝ÍÒÔÂÒÒËË ‚˚‰ÂÎÂÌÌ˚ı
„ÂÌÓ‚ ‚ ‡ÁÎË˜Ì˚ı ̃ ‡ÒÚflı ÒÓˆ‚ÂÚËfl Ì‡ ‡ÁÌ˚ı ÒÚ‡-
‰Ëflı Â„Ó ‡Á‚ËÚËfl (ÌÂÓÔÛ·Î. ‰‡ÌÌ˚Â). ç‡Ë·ÓÎ¸-
¯ËÈ ËÌÚÂÂÒ ÔÂ‰ÒÚ‡‚ÎflÂÚ Ô‡ÚÚÂÌ ̋ ÍÒÔÂÒÒËË „Â-
Ì‡ çÄå59. ÉË·Ë‰ËÁ‡ˆËfl in situ ÒÂÁ‡ ÒÓˆ‚ÂÚËfl
ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡ Ì‡ ÒÚ‡‰Ëflı Á‡ÍÎ‡‰ÍË ˆ‚ÂÚÍÓ‚ Ë Ì‡-
˜‡Î‡ ‰ËÙÙÂÂÌˆËÓ‚ÍË ˆ‚ÂÚÍÓ‚˚ı Ó„‡ÌÓ‚ ÔÓÍ‡-
Á‡Î‡ ÓÚÒÛÚÒÚ‚ËÂ Ú‡ÌÒÍËÔÚ‡ „ÂÌ‡ çÄå59 ‚ ˆÂÌ-
Ú‡Î¸ÌÓÈ ̃ ‡ÒÚË Á‡Ó‰˚¯‡ flÁ˚˜ÍÓ‚Ó„Ó ̂ ‚ÂÚÍ‡. Ç ÚÓ
ÊÂ ‚ÂÏfl ÓÚÏÂ˜‡ÎÒfl ÒËÎ¸Ì˚È ÒË„Ì‡Î ‚ ˆÂÌÚ‡Î¸-
ÌÓÈ ˜‡ÒÚË ÚÛ·˜‡Ú˚ı ˆ‚ÂÚÍÓ‚, „‰Â ‚ÔÓÒÎÂ‰ÒÚ‚ËË
‡Á‚Ë‚‡ÎËÒ¸ Ú˚˜ËÌÍË Ë ÒÚÓÎ·ËÍ ÔÂÒÚËÍ‡. ÇÓÁÏÓÊ-
ÌÓ, ËÏÂÌÌÓ ÓÚÒÛÚÒÚ‚ËÂ ·ÂÎÍ‡ çÄå59 ÓÔÂ‰ÂÎflÂÚ
ÒÚÂËÎ¸ÌÓÒÚ¸ flÁ˚˜ÍÓ‚˚ı ˆ‚ÂÚÍÓ‚ ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡.
ÑÎfl ÔÓ‚ÂÍË ̋ ÚÓÈ „ËÔÓÚÂÁ˚ Ï˚ ÔÎ‡ÌËÛÂÏ ‚ ‰‡Î¸-
ÌÂÈ¯ÂÏ ÔÓÎÛ˜ËÚ¸ Ú‡ÌÒ„ÂÌÌ˚Â ‡ÒÚÂÌËfl Ò ÍÓÌÒÚË-
ÚÛÚË‚ÌÓÈ ˝ÍÒÔÂÒÒËÂÈ „ÂÌ‡ çÄå59. ç‡¯Ë ‰‡ÌÌ˚Â

Ó Ì‡ÎË˜ËË Û ÔÓ‰ÒÓÎÌÂ˜ÌËÍ‡ „ÓÏÓÎÓ„Ó‚ MADS-„Â-
ÌÓ‚, ÍÓÌÚÓÎËÛ˛˘Ëı ÏÓÙÓ„ÂÌÂÁ ˆ‚ÂÚÍ‡, Ò‚Ë‰Â-
ÚÂÎ¸ÒÚ‚Û˛Ú Ó ÚÓÏ, ˜ÚÓ ‡Á‚ËÚËÂ ÓÚ‰ÂÎ¸Ì˚ı ˆ‚ÂÚ-
ÍÓ‚ ÒÎÓÊÌÓˆ‚ÂÚÌ˚ı ÔÓËÒıÓ‰ËÚ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò
ABCDE-ÏÓ‰ÂÎ¸˛.

ëèàëéä ãàíÖêÄíìêõ

å‡ÌË‡ÚËÒ í., îË˜ ù., ë˝Ï·ÛÍ ÑÊ. åÂÚÓ‰˚ „ÂÌÂÚË-
˜ÂÒÍÓÈ ËÌÊÂÌÂËË. åÓÎÂÍÛÎflÌÓÂ ÍÎÓÌËÓ‚‡ÌËÂ. å.:
åË, 1984. 480 Ò. 

ôÂÌÌËÍÓ‚‡ Ä.Ç., òÛÎ¸„‡ é.Ä., ÄÌ„ÂÌÂÚÌ É.ë. Ë ‰.
é „ÂÌÂÚË˜ÂÒÍÓÈ Â„ÛÎflˆËË ‡Á‚ËÚËfl ÒÓˆ‚ÂÚËfl ıËÁ‡Ì-
ÚÂÏ˚ // ÑÓÍÎ. Äç. 2003. í. 391. ‹ 5. ë. 1–3.

Altschul S.F., Thomas L.M., Alejandro A.S. et al. Gapped
BLAST and PSI-BLAST: a new generation of protein data-
base search programs // Nucl. Acids Res. 1997. V. 25.
P. 3389–3402.

Alvarez-Buylla E.R., Pelaz S., Liljegren S.J. et al. An ances-
tral MADS-box gene duplication occurred before the diver-
gence of plants and animals // Proc. Natl. Acad. Sci. USA.
2000. V. 97. P. 5328–5233.

Angenent G.C., Colombo L. Molecular control of ovule de-
velopment // Trends Plant Sci. 1996. V. 1. P. 228–232.

Angenent G.C., Franken J., Busscher M. et al. A novel class
of MADS-box genes is involved in ovule development in pe-
tunia // Plant Cell. 1995. V. 7. P. 1569–1582.

Becker A., Theiβen G. The major clades of MADS-box genes
and their role in the development and evolution of flowering
plants // Mol. Phylogenet. Evol. 2003. V. 29. P. 464–489.

îËÎÓ„ÂÌÂÚË˜ÂÒÍÓÂ ‰Â‚Ó, ÔÓÒÚÓÂÌÌÓÂ Ì‡ ÓÒÌÓ‚Â Ò‡‚ÌËÚÂÎ¸ÌÓ„Ó ‡Ì‡ÎËÁ‡ ‡ÏËÌÓÍËÒÎÓÚÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ
MIK-Ù‡„ÏÂÌÚÓ‚ çÄå-·ÂÎÍÓ‚ Ë MADS-·ÂÎÍÓ‚ A. thaliana, P. hybrida, A. majus Ë Chrysanthemum morifolium. Ç Í‡˜ÂÒÚ‚Â
ÔÂ‰ÒÚ‡‚ËÚÂÎfl ‰Û„ÓÈ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓÈ „ÛÔÔ˚ ËÒÔÓÎ¸ÁÓ‚‡Ì ·ÂÎÓÍ UPS A. (ìÍ‡Á‡Ì˚ ÚÓÎ¸ÍÓ çÄå-·ÂÎÍË Ë „ÛÔÔÓ-
Ó·‡ÁÛ˛˘ËÂ MADS-·ÂÎÍË A. thaliana, P. hybrida, A. majus.).

Ä – ‡ÍÚË‚ÌÓÒÚ¸

Ö – ‡ÍÚË‚ÌÓÒÚ¸

FUL

HAM75

SEP4

SEP1SEP3
HAM137

AGL6
AGL13

AGL20

AGL14

AGL19
AGL12

C – ‡ÍÚË‚ÌÓÒÚ¸

D – ‡ÍÚË‚ÌÓÒÚ¸

AG
HAM45

HAM59

USP A

AGL33

AGL30

AGL17

AGL16

AGL24

AGL29AGL15

AGL18

FLC
AGL31 AGL27 Pl

HAM31

HAM91

AP3
HAM63

HAM2

B – ‡ÍÚË‚ÌÓÒÚ¸

FBP7FBP11

SHP2
SHP1

AGL11

SEP2

HAM92

AP1
CAL

SQUA



éçíéÉÖçÖá      ÚÓÏ 39      ‹ 1      2008

MADS-ÉÖçõ, êÖÉìãàêìûôàÖ åéêîéÉÖçÖá 7

Burgeff C., Liljegren S.J., Tapia-Lopez R. et al. MADS-box
gene expression in lateral primordia, meristems and differen-
tiated tissues of Arabidopsis thaliana roots // Planta. 2002.
V. 214. ‹ 3. P. 365–372. 

Coen E.S., Meyerowitz E.M. The war of the whorls: genetic
interactions controlling flower development // Nature. 1991.
V. 353. P. 31–37.

de Folter S., Shchennikova A.V., Franken J. et al. A B-sister
MADS-box gene involved in ovule and seed development in
Petunia and Arabidopsis // Plant J. 2006. V. 47. P. 934–946.

Dezar C.A., Tioni M.F., Gonzalez D.H. et al. Identification
of three MADS-box genes expressed in sunflower capitu-
lum // J. Exp. Bot. 2003. V. 11. P. 1–3.

Ferrario S., Shchennikova A.V., Franken J. et al. Control of
floral meristem determinacy in petunia by MADS-box tran-
scription factors // Plant Physiol. 2006. V. 140. P. 890–898.

Harris E.M. Inflorescence and floral ontogeny in Asteraceae:
a synthesis of historical and current concepts // Bot. Rev.
1995. V. 61. P. 193–208. 

Hernandez L.F., Green P.B. Transductions for the expres-
sion of structural pattern: analysis in sunflower // Plant Cell.
1993. V. 5. P. 1725–1738.

Honma T., Goto K. Complexes of MADS-box proteins are
sufficient to convert leaves into floral organs // Nature. 2001.
V. 409. P. 525–529.

Kim S.-H., Mizuno K., Fujimura T. Isolation of MADS-box
genes from sweet potato (Ipomea batatas (L.) Lam.) ex-
pressed specifically in vegetative tissues // Plant Cell Physi-
ol. 2002. V. 43. P. 314–322.

Kotilainen M., Elomaa P., Uimari A. et al. GRCD1, an
AGL2-like MADS-box gene, participates in the C function
during stamen development in Gerbera hybrida // Plant Cell.
2000. V. 12. P. 1893–1902.

Krizek B.A., Meyerowitz E.M. Mapping the protein regions
responsible for the functional specificities of the Arabidopsis
MADS domain organ-identity proteins // Proc. Natl. Acad.
Sci. USA. 1996. V. 93. P. 4063–4070.

Messenguy F., Dubois E. Role of MADS-box proteins and
their cofactors in combinatorial control of gene expression
and cell development // Gene. 2003. V. 316. P. 1–21.

Ng M., Yanofsky M.F. Function and evolution of the plant
MADS-box gene family // Nat. Rev. Genet. 2001. V. 2.
P. 186–195.

Palmer J.H., Steer B.T. The generative area as the site of floret
initiation in the sunflower capitulum and its integration to pre-
dict floret number // Field Crops Res. 1985. V. 11. P. 1–12.

Pelaz S., Tapia-Lopez R., Alvarez-Buylla E.R. et al. Conver-
sion of leaves into petals in Arabidopsis // Cur. Biol. 2001.
V. 11. P. 182–184.

Shchennikova A.V., Shulga O.A., Immink R. et al. Identifica-
tion and characterization of four chrysanthemum MADS-
box genes, belonging to the APETALA1/FRUITFULL and
SEPALLATA3 subfamilies // Plant Physiol. 2004. V. 134.
P. 1632–1641.

Sossey-Alaoui K., Serieys H., Tersac M. et al. Evidence for
several genomes in Helianthus // Theor. Appl. Genet. 1998.
V. 97. P. 422–430.

Yu D., Kotilainen M., Pollanen E. et al. Organ identity genes
and modified patterns of flower development in Gerbera hy-
brida (Asteraceae) // Plant J. 1999. V. 17. P. 51–62.

MADS-Box Genes Controlling Inflorescence Morphogenesis in Sunflower
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Abstract—MADS-box genes play an important role in plant ontogeny, particularly, in the regulation of floral
organ induction and development. Eight full-length cDNAs of HAM (Helianthus annuus MADS) genes have
been isolated from sunflower. They encode MADS-box transcription factors expressed in inflorescence tissues.
In the frames of the ABCDE model, the HAM proteins were classified according to their structural homology
to known MADS-box transcription factors. The HAM45 and HAM59 genes encode the homeotic C function
and are involved in the control of the identity of pistil and stamens, while the HAM75 and HAM92 genes deter-
mine the A identity of floral and inflorescence meristems and petal identity. The HAM31, HAM2, HAM63, and
HAM91 genes encode the B function and are involved in the formation of petals and stamens; and the HAM137
gene encodes the E function. Analysis of the expression of MADS-box genes in sunflower has demonstrated
that the structural and functional differences between the ray and tubular flowers in the inflorescence could be
a consequence of the lack of HAM59 expression during ray flower initiation.

Key words: MADS-box transcription factors, flower morphogenesis, Helianthus annuus, ABCDE model.
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