s Khoa hoc Néng nghiép

Pic diém va su phat sinh ciia phan ho gen DREB
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Tom tit:

Nhin té phién ma DREB (Dehydration responsive element binding protein) lién két véi yéu té tac dgng cis ciia viing
kich hoat (promoter) c6 vai tro diéu chinh sy hién thi cic gen phén rng véi stress phi sinh hoc ciia thue vét. Trong
nghién ciru nay, 69 trinh tw gen DREB cia cay diu twong tir co' s¢' dir li¢u NCBI da dwec xac dinh thuge vé 18 gen
GmDREB (Glycine max DREB). Cac gen GmDREB cé tir 1 dén 8 ban copy, phén b6 trén 17 nhiém sic thé (NST),
trong d6 GmDREB3 c6 8 copy, con lai cac gen GmDREB Kkhac c6 1-4 copy. Mién AP2 ciia protein DREB phé bién Ia
motif PTPEMAARAYDVAALALKGPSARLNFPEL, chira 11 diém lién két voi promoter ctia cic gen chirc ning, voi
4 dang va phd bién 1a RGRRWKERRWT (cé ¢ 13/18 protein DREB). Cy phat sinh dua trén trinh ty nucleotide ciia
cac gen GmDRER va trinh ty amino acid ciia mién AP2 trong protein DREB thé hién sy tién héa va méi quan hé ciia
phan ho DREB & diu twong. Két qua nghién ctru cung céip thong tin toan dién vé phan ho gen DREB, 1am co sé cho

cac phéan tich thuc nghiém nham 1am r6 hon chirc nang cia mot s6 thanh vién trong phan ho gen nay.

Tir khéa: diém lién két DNA, Glycine max, mién AP2, phan ho DREB, phin tich phat sinh.

Chi s6 phén loai: 4.6
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Péu twong [Glycine max (L.) Merill] 1a cy trdng quan trong
khong chi ¢ Viét Nam ma con ¢ nhiéu qudc gia trén thé gisi. Hat
dau tuong 13 nguon thire an giau dam cho con ngudi va la nguyén
liéu quan trong sur dung trong cong nghiép thuc phim, dong thoi
co tac dung tt trong cai tao dat. bau tuong dugc xem la cay trong
nhay cam véi cac yéu tot bat loi tir ngoai canh va dugc xép vao
nhém cdy chéng chiu kém.

Dic tinh chdng chiu cac yéu t6 phi sinh hoc cua cay ddu tuong

do nhleu gen quy dinh va sin pham cta mdi gen c6 thé lidn quan
tryc tiép dén kha ning chong chiu (gen chie néng) hodc diéu hoa
nhém gen chire ning (gen didu hoa). Mot sb gen cua ddu tuong co
phan ung vai céc stress phi sinh hoc nhu han, man, lanh, nong..
& mirc phién ma, trong d6 c6 nhom gen mé héa nhén t6 phién mé
DREB, mgt phan ho thuoc ho AP2/ERF (APETALA2/Ethylene-
Responsive) cua thyc vat [1]. Céc protein DREB chira mién AP2
phd bién c6 khoang 58-59 amino acid va bao gdm mot sb amino
acid lién quan dén yéu t6 phan tng khir nuéc DRE (dehydration
responsive element) hoac hop GCC box [2, 3]. Trinh tur cis va nhan
t trans giit vai trd quan trong trong su bleu hién gen dap ung cac
stress phi sinh hoc. Viée nghién ctru nhan t6 phién ma DREB - yeu
t6 ¢o tac dong trans lién két v6i trinh tu cis dé kich hoat su biéu
hién cta cac gen muc tiéu khi c6 tin hi¢u stress ¢ thuc vat sé mang
lai ung dung hitu ich trong viéc cai thién tinh khang cua thyc vat
thong qua k¥ thuat chuyén gen [4].

Dén nay, ngudi ta da xac dinh mot sb gen GmDREB (Glycine
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max DREB) nhu GmDREBI, GmDREB2, GmDREB3, GmDREBS
[5] c6 trong hé gen dau tuong, cac san pham dich ma cua ching
6 chuc nang chiu han va chju man [6-8]. Vén dé dit ra 1a trong
h¢ gen dau tuong c6 bao nhiéu thanh vién cua phan ho gen DREB
va nhitng gen GmDREB nao chua dugc nghién cuu lam rd chuc
ning? Cong tic nghién ctru va minh chimg qua thyc nghiém nham
phan tich dit liéu gen GmDREB bang cong cu tin sinh hoc 1a rt
can thiét dé giai quyét van dé nay. Dit liéu gen va két qua khai thac
cac gen GmDREB trén toan by h¢ gen dau twong khong nhitng
cung cap co sd cho phan tich tién héa phan tir ma con tao co so cho
nghién ctru tim kiém chirc nang sinh hoc ctia mot s6 gen GmDREB
lién quan dén kha nang chdng chiu céc yéu t6 bat loi phi sinh hoc
ciia cdy dau tuong. Nghién ctru ndy trinh bay két qua xéc dinh va
phan tich sy tién hoa ctia cac thanh vién trong phan ho gen DREB ¢
d4u trong nham tao co s cho thyc nghiém chimg minh chitc ning
gen GmDREB va (mg dung vao viéc cai thién tinh chng chiu cc
stress phi sinh hoc.

Vat liéu va phuong phap nghién ciiu

Vit li¢u

Dit liéu trinh ty gen GmDREB va vung AP2 cla protein DREB
dugc khai thac tir co sd dit ligu NCBI [9], trong d6 c6 céc trinh tu

gen GmDREBI, GmDREB2, GmDREBS, GmDREB6, GmDREB7
dugc phan lap tu cac giong dau twong Viét Nam [10-12].

Xdc dinh cdac gen DREB trong hé gen diu twong
Céac protein thanh vién phan ho DREB chi chira mot mién AP2,
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Abstract:

Dehydration responsive element binding proteins (DREB) are transcription factors linked to cis-acting elements of
the promoter region, which regulate plant gene expression in response to abiotic stress. In this study, 69 DREB gene
sequences of soybean from NCBI belonging to 18 GmDREB (Glycine max DREB) genes of 1 to 8 copies distributed
on 17 chromosomes were identified in which GmDREB3 has 8 copies and the rest consisted of 1 to 4 ones. The motif
PTPEMAARAYDVAALALKGPSARLNFPEL containing 11 points associated with the promoter of functional
genes existed in 4 main types with the most popular one RGRRWKERRWT found in 13/18 DREB proteins was
regarded as the popular AP2 domain of DREB protein. The phylogenetic tree based on the nucleotide sequences of
GmDREB genes and the amino acid sequences of the AP2 domain expresses the evolution and relationship of the
DREB subfamily in soybean. This study provides comprehensive information about the DREB subfamily, which
formed the basis for experimental analyses to clarify the function of some members of this subfamily.
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do véy xéc dinh céc thanh vién cla phén ho gen DREB trong h¢
gen dau twong duge tra ctu trén co so dit licu NCBI [9], két hop
kiém tra viing AP2 cua protein DREB trén co so dir li¢u ho protein
Pfam.

Phién tich phat sinh phéin ho gen DREB ¢ diu twong

Phan tich phat sinh ching loai phan tir thuc hién bang phan
mém MEGAX theo phuong phip Maximum Likelihood va
mé hinh Tamura-Nei véi bootstrap duogc 1p lai 1.000 lan trong
MEGAX [13, 14]. Céc trinh tu gen DREB da xac dinh dugc phan
tich bang Clustal W va mot cdy phat sinh dwoc thiét 1ap thé hién su
tién hoa ctia phan ho gen DREB & dau tuong.

Phaén tich phat sinh mién AP2 trong phdn ho protein DREB
o ddu twong

Lich sir tién hoa ctia mién AP2 trong phan ho nhan t phién ma
DREB ¢ dau twong duge suy luan theo phuong phap Maximum
Likelihood va mo6 hinh JTT matrix-based [15] v&i bootstrap duorc
lap lai 1.000 lan trong MEGAX [13]. Trinh ty amnio acid cua mién
AP2 dugc phén tich bang ClustalW va so dd cdy duogc thiét 1p dua
trén 69 trinh tu amino acid cia mién AP2 [13].

Két qua va thao luan
Xdc dinh cdc gen trong phin ho gen DREB ¢ dgu twong
Két qua khai thac co so dir liéu [9] gitip xac dinh dugc 41
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gen DREB cua dau tuong, phan tich mé rong nhiing ban copy gen
DREB va trinh tu gen GmDREB, chung tdi da phan lap va xac dinh
duge 69 trinh ty gen GmDREB khac nhau tir mot $0 giéng dau
twong Viét nam (bang 1).

Bang 1. Dirli¢u trinh tw gen GmDREB va protein thu¢c phin ho DREB
cuia diu twong sir dung trong phan tich (cap nhat ngay 9/5/2020).

i D dafpuny ST vhGabak  Gabak
1 DREB/100499747 GmDREB 13 BT089389 ACUL3469

2 DREB/100527471 GmDREB 13 BT092314 ACUI6563

3 DREB/100499747 GmDREB 13 AY244760 AAPS3I31

4 DREB/100499747 GmDREB 13 NM_001248537 NP 001235466
5 GmDREB* GmDREB 13 GmDREB,DT2008 ~ DREB_DT2008
6 AP2-2/100813069 GmAP2-2 4 NM_001252765 NP_(01239694
1 AP-lle-DBDP/100819565 ~ GmAP2-lle-DBDP 16 NM_001280575 NP_001267504
§ DREBI/547622* GmDREBI 9 HE647687; PB CCF23018 PB

9 DREB1/547622 GmDREBI 9 F1965342 ACR4423)

10 DREBI/S47622* GmDREBI 9 FR822736; XBB (CBZ41764 XBB
1l DREBI/S47622* GmDREBI 9 HE647688; VNS CCE23019 VNS
12 DREBI/S47622% GmDREBI 9 HE647689; YS CCF23020 YS
13 DREBI/547622 GmDREBI 14 NM_001248850 NP_001235779
14 DREBIB/100813230 GmDREBIB 10 XM_003536997 XP_ (03537045
15 DREBID/100778541 GmDREBID 13 XM_000594135 XP 006594198
16 DREBIE/100789097 GmDREBIE 1 XM_003517407 XP 003517455
17 DREBIE/100797582 GmDREBIE 10 XM_003536435 XP_ (03530483
18 DREBIE/100779318 GmDREBIE 17 XM_003550832 XP_ (03550880

61



s Khoa hoc Néng nghiép

19 DREBIF/100810401 GmDREBIF 12 XM_003540738 XP 003540786
20 DREBIF/10079569 GmDREBIF 5 XM 003525492 XP_003525540
21 DREBIF/100793751 GmDREBIF 11 XM 003539131 XP_003539179
22 DREBIF/100815039 GmDREBIF 12 XM 003539412 XP_003539460
23 DREBIF/100803317 GmDREBIF 13 XM_003541928 XP 003541976
24 DREBVT32579 GmDREB? b DQ2089%8 ABB36645

25 DREBV132519 GmDREB?2 b F1965341 ACR44231

26 DREBY/732579* GmDREB? 6 HG965097; CB CDO19437 CB
27 DREB2T325719 GmDREB? b DQ034363 AAY§9658

28 DREBT32579* GmDREB? b LK936508; DT51 (DU32446 DT51
29 DREB132579* GmDREB? b LK936509; DT26 CDU32447 DT26
30 DREB2/732579% GmDREB? 6 HG965098; DVNS CDO19438 DVNS
31 DREB2/T32579* GmDREB? b HG965099; CBD CDO19439 CBD
32 DREB2/T32579* GmDREB? b HG965100; BG CDO19440 BG
33 DREBYT32579* GmDREB?2 b HG965101; BS CDO19441 BS
34 DREB2/100801528 GmDREB? 4 JF946769 AEQ61581

35 DREB2/100801528* GmDREB? 4 LK936507,DT2008 ~ CDU32445 DT2008
36 DREB2/100801528 GmDREB? 4 XM_026128165 XP_025983950
37 DREBY732579 GmDREB?2 b NM_001250325 NP_001237254
38 DREB2A2/100800134 GmDREB2A2 14 NM_001254013 NP_001240942
39 AP2-§/100798277 GmDREB2C-like 2 NM_001253076 NP_001240005
40 DREB2C-like/100783729  GmDREB2C-like 6 XM_006580923 XP_006580986
41 DREB2D/10079005 GmDREB2D 4 XM_003523515 XP_003523563
42 DREB2D/100797850 GmDREB2D b XM 003527831 XP_003527879
43 DREB2F/100808363 GmDREB2F 2 XM_003518062 XP 003518110
44 DREB2F/100819966 GmDREB2F 3 XM_003520476 XP_003520524
45 DREB2F/100808719 GmDREB2F 10 XM_003525116 XP_003525164
46 DREB2F/100801311 GmDREB2F 19 XM 003553372 XP_003553420
47 DREB3/132559 GmDREB3 4 NM_001250024 NP_001236953
48 DREB3/732559 GmDREB3 4 DQ35133 AAZ03388

49 DREB3/732656 GmDREB3 17 NM_001251571 NP_001238500
50 DREB3(AP2-1)/100794316  GmDREB3-like 3 NM_001254427 NP_001241356
51 DREB3/100804801 GmDREB3 1 XM_003517021 XP_003517069
52 DREB3/100804056 GmDREB3 1 XM 003529711 XP_003529759
53 DREB3/100783790 GmDREB3 9 XM 003534380 XP_003534428
54 DREB3/100817503 GmDREB3 11 XM_003538700 XP_003538748
55 DREB3/100784419 GmDREB3 13 XM_003542042 XP_00354209
56 DREB3-like/100786075 ~ GmDREB3-like 1 XM_003516413 XP_003516461
57 DREBS/100101898* GmDREBS 12 HE648567, XBB CCF23312 XBB
58 DREBS/100101898* GmDREBS 12 HE648568; BG CCF23313 BGi
59 DREBS/100101898 GmDREBS 12 EFs83447 ABQ53928

60 DREBS/100809887* GmDREBS 13 FR§22737; XTD (CBZ41765 XTD
61 DREBS/100809887* GmDREBS 13 HE598783; PB (CD42020 PB
62 DREBS/100809887* GmDREBS 13 HE647690: NS CCE23021 NS
63 DREBS/100101898 GmDREBS 12 NM_001248171 NP_001235100
64 DREB6/100101914 GmDREB6 5 EF351166 ABQ42205

65 DREBG/100101914 GmDREB6 5 NM_001248412 NP 001235341
66 DREB6* GmDREB6 5 GmDREB6; DT2008 ~ DREB6_DT2008
67 DREB7/10010189%4 GmDREB7 20 NM_001248108 NP_001235037
68 DREBa/100788110 GmDREBa 12 NM_001358347 NP_001345276
69 DREBa/100788110 GmDREBa 12 AY542886 AAT12423

Ghi chd: *: gen GmDREB dwoc phan 1ap tir cac gidng dau twong Viét Nam cla
nhdém tac gia [10-12].

Két qua bang 1 cho thy, 69 trinh tw gen DREB ¢ dau tuong
khai théc tir co s6 dir liéu NCBI thudc vé 18 gen GmDREBI, trong
khi Phang va cs (2008) [5] cho ring, ¢6 hon 10 gen DREB trong hé
gen dau tuong. Céc két qua nghién ctru chire ning gen DREB rét
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¢ thé s& phat hién thém cac gen GmDREB méi va céc ban copy
cua chung. Trong nghién cttu nay, cac gen GmDREB co tu 1 dén
8 copy (bang 2), phan b trén 17 NST s6 1, 2, 3,4, 5, 6,7, 9, 10,
11, 12, 13, 14, 16, 17, 19 va 20. Gen GmDREB3 c6 8 copy phan
bd trén cac NST 1, 3,4, 7,9, 11, 13, 17, hai gen GmDREBIF va
GmDREB2F c6 4 copy, gen GmDREBIE c¢6 3 copy, cac gen con
lai ¢6 1-2 copy. Nhan t6 phién md DREB lién quan dén kha ning
chdng chiu céc stress phi sinh hoc.

Bang 2. S6 ban copy va vi tri ciia mbi gen GmDREB trong hé gen cay
dau tuong.

TT Tén gen S6 ban copy Vi tri trén NST sé
1 GmDREB 1 13

2 GmDREB] 2 9,10

3 GmDREBIB 1 10

4 GmDREBID 1 13

5 GmDREBIE 3 1,10, 17

6 GmDREBIF 4 5,11,12,13

7 GmDREB?2 2 4,6

8 GmDREB2A2 1 14

9 GmDREB2C-like 2 2,6

10 GmDREB2D 2 4;6

11 GmDREB2F 4 2;3;10; 19

12 GmDREB3 8 1,3,4,7,9,11, 13,17
13 GmDREBS 2 12,13

14 GmDREB6 1 5

15 GmDREB7 1 20

16 GmDREBa 1 12

17 GmAP2-2 1 4

18 GmAP2-Ile-DBDP 1 16

Trong 6 18 gen GmDREB & bang 2, mot s6 gen da dugc lam o
chirc nang, nhw GmDREBI, GmDREB2, GmDREB3, GmDREBG.
Trong d6, GmDREBI c6 chic nang chiu nong, han va lanh [16];
GmDREB?2 dugc xac nhan lam tang kha nang chiu han, chiu man
cia cdy chuyén gen [6, 7, 17]; GmDREB3 lam tang cuong kha
ning chiu lanh, han va man & cay Arabidopsis bién doi gen [18];
GmDREBS lién quan dén kha nang chiu man [19]. Tang cudng biéu
hién gen GmDREBG6 da lam tang su tich lily proline va kha nang
chiu mudi ciia cdy dau twong bién doi gen [8]. Tuy nhién, con mot
s thanh vién trong phan ho gen DREB & ddu twong chua rd chirc
nang vé dic tinh chéng chiu cu thé ddi véi céc stress phi sinh hoc
can tiép tuc lam sang to.

Sw phdt sinh ciia cdc thanh vién trong phéan ho gen GmDREB
0 ddu twong

Két qua phén tich phat sinh gen thudc phan ho DREB ¢ hinh
I cho thdy, 69 gen GmDREB duoc chia thanh hai nhanh A, B
voi 6 nhom dugc ky hi¢u la I, IL, III, TV, V, VL. Nhém [ g(‘Sm cac
gen GmDREBI (B, D, E, F), nhom II g(‘Sm cac gen GmDREBI va
GmDREB7, nhém I1I gom cac gen GmDREB3 va GmDREBG6, nhém
IV ¢6 cic gen GmDREB2 va GmDREBI, nhom V gom céc gen
GmDREBS, nhém VI gém cac gen GmDREB va GmDREB2. Nhu
vay, ¢6 4 nhom chtra cac cdp gen GmDREBI-GmDREB7 (nhém
II), GmDREB3-GmDREBG6 (nhom III), GmDREB2-GmDREBI
(nhém IV) vi GmDREB-GmDREB2 (nhom VI). Biém cha y la
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mot s6 trinh ty GmDREB3 phan b6 & nhitng nhénh riéng trong so
dd cdy. Trinh tw GmDREB3 mang ma sb XM_003534380 1a mot
nhanh phu cta nhanh A, GmDREB3 (NM _001251571) 1a mdt
nhanh tach riéng khoi nhom IV, 2 gen GmDREB3 (DQ055133 va
NM_001250024) phan b trong mot nhanh, tach khoi nhém IV. Gen
GmDREBS3 c6 8§ copy trén cac NST khac nhau (bang 2), trong d6 gen
GmDREB3 (XM_003534380) co6 vi tri trén NST s6 9, GmDREB3
(NM_001251571) trén NST 17 va GmDREB3 (DQO055133 va
NM_001250024) trén NST s6 4 (bang 1). Trong qua trinh tién hoa,
cac NST khéc nhau ¢6 tde do dot bién phan t khac nhau, cho nén
¢ thé céc ban copy ctia gen GmDREB3 di dan tach xa nhau trong
cdy phat sinh ctia phan ho gen DREB ¢ dau tuong.
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Hinh 1. CAy phat sinh va quan hé tién héa giira cac thanh vién cia
phan ho gen DREB & dau twong dwgc thiét 1ap dwa trén 69 trinh
tuw gen GmDREB theo phwong phap Maximum Likelihood va JTT
matrix-based model trong MEGAX [13].

Diic diém ciia mién AP2 trong phin ho DREB ¢ diu twong

Hinh 2 thé hién su khac nhau co ban vé trinh tr amino acid mién
AP2 ¢& protein DREB suy dién tir 18 gen GmDREB ciia du tuong.
Su sai khac giita cac trinh ty amino acid mién AP2 biéu hién ¢ thanh
phin va sé luong amino acid. Mién AP2 trong cac protein thudc
phan ho nhan t6 phién ma DREB pho bién tir 59 dén 60 amino acid,
tuy nhién mot s protein DREB chita mién AP2 ¢6 t6i 62 amino acid
(DREBS), 63 (DREBA), hoac chi c6 43 amino acid (DREB2C-like)
(hinh 2). Motif PTPEMAARAYDVAALALKGPSARLNFPEL cua
mién AP2 ¢6 & tat ca cac protein DREB ciia dau tuong. Mién AP2
cta cac thanh vién trong phan ho protein DREB c6 céc diém lién
két v6i promoter cua gen chirc nang ma nhan 6 phién ma DREB
kich hoat phién ma. Két qua so sanh & bang 3 cho thdy, trong mién
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AP2-¥P_003518110
AP2-¥P_003520524
AP2-¥P_003523563
AP2-¥P_003525164
AP2-¥P_003525540
AP2-XP_003527879
AP2-XP_0035209759
AP2-¥P_003534428
AP2-XP_003536483
AP2-XP_003537045
AP2-¥P_003538748
AP2-XP_003539179
AP2-XP_003539460
AP2-¥P_003540786
AP2-¥P_003541976
AP2-XP 003542090

EDT

EEEEEEEEEEEE TR RN TR

L ARARARAATR:

kkEEEEE

CERETEY

=

EEEE R

1
1
v
1

V.
1
1
1
1

EEEE X
<4<gcsn

Hinh 2. So sanh trinh ty amino acid mién AP2 cia cdc protein trong
phan ho DREB & diu tuong.

AP2 clia 18 protein DREB ¢ dau tuong déu ¢6 11 amino acid lién
két v6i soi ADN & ving promoter (ADN binding site) voi 4 dang
va pho bién 12 RGRRWKERRWT, c¢6 mit & 13 trong tong s6 18
protein DREB. Hai dang KGRRNKERRWT va KGRRWKERRWT
xuat hién &2 protein DREB, con dang RGRRTKERRWT chi c6 ¢
mot loai protein DREB (bang 3).

Bing 3. So sanh cac diém lién két trong mién AP2 véi sgi DNA viing
promoter ciia 18 thanh vién trong phin ho nhan t6 phién ma DREB
& dau tuong.

Cic d?ng amino acid Cic d}mg amino acid
n lién ket v6i soi ADN ciia n lién ket v6i soi ADN ctia
TT  Téngen ’ TT  Téngen '
promoter promoter
(DNA binding site) (DNA binding site)
1 GmDREB RGRRWKERRWT 10 GmDREB6 ~ RGRRWKERRWT
2 GmDREBI RGRRWKERRWT 11 GmDREBa ~ RGRRWKERRWT
3 GmDREBIE ~ RGRRWKERRWT 12 GmdP2-2 RGRRWKERRWT
4 GmDREBIF~ RGRRWKERRWT 13 GmDREB7 ~ RGRRWKERRWT
5 GmDREB? RGRRWKERRWT 14 GmAP2-lle  RGRRTKERRWT
6 GmDREB2A2  RGRRWKERRWT 15 GmDREBIB  KGRRNKERRWT
7 GmDREB2C RGRRWKERRWT 16 GmDREBID ~ KGRRNKERRWT
8 GmDREB3 RGRRWKERRWT 17 GmDREB2D ~ KGRRWKERRWT
9 GmDREBS RGRRWKERRWT 18 GmDREB2F  KGRRWKERRWT

Cay phit sinh mién AP2 ¢ diu twong

Phan tich tién hoa protein DREB dya trén trinh ty amino acid
cua mién AP2 trong 69 protein DREB cua dau twong bang phuong
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phap Maximum Likelihood va mé hinh JTT matrix-based [15]
trong MEGAX [13]. So d6 cy duoc thiét 1p dya trén 69 trinh ty
amino acid ciia mi¢n AP2 theo ty 16 va chidu dal nhanh duge do
bing s6 lan thay thé trén mdi vi trf amino acid. Tat ca cac vi tri chita
khoang trong va dir liéu bi thiéu da duoc loai bo. Bo dir 11¢u cuoi

cung c6 tong cong 38 vi tri amino acid.
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Hinh 3. Cy phat sinh mién AP2 ciia phin ho protein DREB & diu
twong dwge thiét 1ap dya trén 69 trinh ty amino acid mién AP2 theo
phuong phap Maximum Likelihood trong MEGAX [13] va JTT
matrix-based model [15] véi bootstrap dwoe lip lai 1.000 lan.

Phan tich tién hoa mién AP2 trong protein DREB ciia d4u twong
thuc hién theo MEGAX [13], két qua cho thdy, cay phat sinh thiét lap
tir 69 trinh ty amino acid ciia mién AP2 phan thanh 4 nhanh, trong d6
6 1 nhanh chi c6 mat trinh ty AP2 cua protein DREB2 (AAY89658)
va 3 nhanh con lai, mdi nhanh c6 mot nhom ky higu 1a I, 1, TIT
(hinh 3). Nhém I gém 29 trinh tw AP2 ciia cac loai protein DREBI,
DREBI1B, DREB1D, DREBI1E, DREBI1F, DREB3, DREB6, AP2-2,
AP2-Ile-DBDP; nhom II gém 25 trinh ty AP2 cua céc loai protein
DREB, DREBA, DREB2A2, DREB2C-like, DREB3, DREBS;
nhém I gom 14 trinh tw AP2 ctia cac loai protein DREB2 (13 trinh
tu) va DREBI (1 trinh tu).

£ ~
Két luan

Khai thac dir ligu tr NCBI da xac dinh dugc 18 gen GmDREB
thudc phan ho DREB trong hé gen dau twong voi cac ban copy phan
b6 trén 17 NST, trong 46 GmDREB3 ¢6 8 copy, céc gen con lai co
1-4 copy.

Mién AP2 phd bién c¢6 59-60 amino acid va motif
PTPEMAARAYDVAALALKGPSARLNFPEL co ¢ tat ca céc
protein DREB ctia ddu tuong. AP2 chira 11 diém lién két voi promoter
ciia cac gen chirc ning, voi 4 dang va pho bién 1a RGRRWKERRWT
(c6 6 13/18 protein DREB).

Su tién hoa ctia phan ho DREB va mién AP2 ¢ d4u twong thé hién
trén cdy phat sinh thiét 1ap dua trén trinh tr nucleotide cua cac gen
GmDREB va trinh ty amino acid cua mién AP2 trong protein DREB.

Két qua nghién ctru di cung cip thong tin toan dién vé phan ho

TAP CHI

HOA HOC
ONG NGHE /It Nam 63(2) 2.2021

gen DREB, tao co s cho cac phan tich thyc nghiém tiép theo dé 1am
1d chuc nang cua maot so thanh vién trong phan ho gen nay.

LO1 CAM ON

Nghién ctru nay dugc tai trg boi Quy phat trién khoa hoc va
cong nghé quoc gia (NAFOSTED) thong qua dé tai ma s6 106.01-
2018.27. Cac tac gia xin chan thanh cam on.
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