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LOI NOI PAU

Cong nghé sinh hoc 1a mét trong nhitng linh vic then chét cua cude cach mang cong nghiép
4.0, thic day sy phat trién cua tat ca cac qudc gia trén thé gidi. Vai trd cuia Cong nghé sinh hoc
da dugc thé hién rat rd trong bdi canh nhan loai phai d6i mat véi dai dich Covid-19, mot tham
hoa 16n nhét dbi véi con ngudi ké tir sau chién tranh thé gisi lan thi 2. Trong dai dich nay, con
ngudi di dugc thiy dugc vai trd cta cong nghé sinh hoc trong viéc ché tao cac sinh pham xét
nghiém cho téi phat trién thuéc méi va vaccine chdng lai virus SARS-CoV2. Ching ta da dugc
ching kién su ra doi rat nhanh chong, chua timg c6 trong lich sir cua nhiéu loai vaccine tir viéc
g dung cong nghé sinh hoc phan tr. Nhd d6, con ngudi da tién gan téi viéc kiém soat hoan
toan dich bénh.

Hoi nghi Cong nghé Sinh hoc toan qudc 13 hoat dong khoa hoc thuong nién. Hoi nghi 14 dién dan
khoa hoc cong nghé dé cac nha khoa hoc, nghién ciru sinh, hoc vién cao hoc, sinh vién va cac
cong ty, doanh nghiép hoat dong trong linh vuc Cong nghé Sinh hoc va cac linh vyc lién quan
trao doi, trinh bay nhiing két qua, thanh tuu nghién cru méi nhat ciing nhu hop tc phat trién cac
y tuong nghién ciru méi, chuyén sau, lién nganh. Nam 2021, Truong Pai hoc Khoa hoc, Pai hoc
Thai Nguyén 1a don vi dang cai to chic Hoi nghi Cong nghé Sinh hoc toan québc 2021.

Hoi nghi gom 05 tiéu ban chuyén mén bao quat cac linh vyc nghién ctu, ung dung khac nhau
ctia cong nghé sinh hoc. Tai phién toan thé cua hoi nghi lan nay, cac bao cdo néu lén nhing
miii nhon cua cong nghé sinh hoc hién nay ciing nhu tng dung ctua cong nghé sinh hoc trong
nghién ctru, phat trién sinh pham chan doan va san xuat vaccine Covid-19 tai Viét Nam. C6
26 bao cao dugc lya chon tir gan 100 dai biéu ding ky dugc trinh bay tai hoi nghi va 197 bai
bao toan vin duoc phan bién boi cac nha khoa hoc trong ca nuéc da dugc ding tai trong tuyén
tap Béo cdo khoa hoc ciia Hoi nghi lan nay.

Ban t6 chirc Hoi nghi va Truong Pai hoc Khoa hoc tran trong cam on téi quy cong ty, doanh
nghiép da tai trg va dong hanh cing Ban t6 chtre: Cong ty TNHH Phat trién khoa hoc Vitech,
Cong ty TNHH Khoa hoc Hop Nhét, Vin phong dai dién Becton — Dickinson Viét Nam,
Cong ty TNHH BCE Viét Nam, Cong ty TNHH Thiét bi Khoa hoc Viét Anh, Cong ty TNHH
Phét trién Khoa hoc Su séng, Cong ty TNHH Thiét bi y té Phuong Pong, Cong ty TNHH
Phat trién Khoa hoc Sy song va cong ty Duc Minh.

Trong qué trinh t4p hop, bién soan khong thé tranh khoi nhitng khiém khuyét, Ban Bién tap xin
dugc tiép thu nhitng ¥ kién dong gop tir cac nha khoa hoc va doc gia. Xin tran trong cam on!

Trudng Ban t6 chirc

PGS.TS Nguyén Vin Diing
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Hinh thirc: Trwe tuyén

STT | Th&i gian Néi dung Piéu hanh
PHIEN KHAI MAC
1 | 7h30-28h00 Dén tiép dai bidu Ban t6 chirc
2 | 8h00-8h15 Phat biéu chao mirng Hoi nghi clia trwdng Ban to Dai dién Ban t4 chirc
chue
3 8h15 — 8h20 Phat biéu chao mirng ctia Chd tich Hoi GS. Lé Tran Binh
4 8h20 — 8h40 Phat biéu chao mirng clia Bon vi tai tro Kim cwong | Céng ty TNHH Phat trién
khoa hoc Vitech
PHIEN TOAN THE
5 8h50 — 9h30 10 linh vwc dan dau trong Cong nghé sinh hoc 2021
Dién gi&: GS. L& Tran Binh, Hoi cac nganh Sinh hoc Viét Nam
6 9h30 - 10h05 Cac bién chang cia SARS-COV-2 va cac thanh twu cap nhat trong phong
chéng Covid-19 trén thé gi&i va & Viét Nam
Dién gia: TS. Nguyén Trung Nam, Vién Coéng nghé Sinh hoc, Vién Han 1am Khoa
hoc va Céng nghé Viét Nam
7 10h05 — 10h20 Coffee break
8 10h20 — 10h55 Chéan doan va giai phap cho sang loc céng déng déi véi Covid-19 bang
Realtime PCR
Dién gia: TS. Nguy&n Phu Hung, Trwérng Dai hoc Khoa hoc, Pai hoc Thai Nguyén
9 10h55 — 11h30 Gi®i thiéu vé vaccine NANOCOVAX phong Covid-19
Dién gi&: TS. D& Minh S7, Céng ty C phan Céng nghé Sinh hoc duoc Nanogen
10 | 11h30 —13h30 Pai biéu nghi giai lao bubi trwa
CAC PHIEN BAO CAO SONG SONG CAC TIEU BAN
11 13h30 - 16h30 Céc bao céo song song tai cac tiéu ban
PHIEN BE MAC
12 | 16h30 — 16h45 Tuyén bb b& mac Héi nghi va cong bé don vi dang cai Hoi nghi Céng nghé Sinh
hoc Toan qudc ndm 2022
13 16h45 — 17h00 Trao c& dang cai Hoi nghi Céng nghé sinh hoc Toan quéc 2022 cho Vién Céng

nghé Sinh hoc va Méi trdng, Trwdng Pai hoc Tay Nguyén
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CONG NGHE SINH HOC NONG NGHIEP

PHAN TICH CAU TRUC VA BIEU HIEN CUA HO GENE MA HOA NHAN TO
PHIEN MA NAC O CAY LAC (Arachis hypogaea) BANG CONG CU TIN SINH HOC

Chu Dirc Ha'*, Pham Thi Linh?, Nguyé&n Thanh Hao?, Nguyén Quéc Trung?, La Viét Hdng>*,
Lé Thi Ngoc Quynh®, Ha Thi Quyén®, Pham Minh Trién*

'Khoa Céng nghé Néng nghiép, Pai hoc Cong nghé, Pai hoc Quéc gia Ha N6i
2Khoa Céng nghé Sinh hoc, Hoc vién Néng nghiép Viét Nam

3Khoa Sinh - Ky thuét Néng nghiép, Pai hoc Sw pham Ha Nji 2

4Vién Nghién ctru Khoa hoc va U’ng dung, Pai hoc Sw pham Ha NGi 2

5B6 mén Co6ng nghé Sinh hoc, Dai hoc Thay Igi

TOM TAT

Nhan té phién ma NAC 1a mot trong nhirng nhom protein diéu hoa dong vai trd quan trong lién quan dén cac qua
trinh sinh 1y & cdy trong. Tuy nhién, chua c6 ghi nhan nao vé& nhoém NAC trén dbi tugng cdy lac (Arachis
hypogaea) mot trong nhitng cdy ho dau quan trong hang du hién nay. Trong nghlen ctiru nay, thong tin co ban
vé ho AhNNAC, bao gdm ma dinh danh, chu gii, ddc tinh protem phan nhém va ciu tric gene, da dugc tim hiéu
thong qua cac cong cu tin sinh hoc. Két qua da xac dinh duoc tong sb 29 thanh vién cia ho AhNAC & lac. Trong
d6, cac AhANAC c6 kich thude va trong lwong phan tir dao dong tir 150 dén 697 amino acids va tir 26,04 dén
37,92 kDa, trong khi tat ca cac AhNNAC déu c6 tinh wa nude. Cau triic ving bao thi cia AWNAC gdm 5 ving dic
trung, dién hinh cho NAC ¢ thuc vat. Tiép theo, dwa theo so db hinh cay Neighbor-Joining dé chi ra rang, ho
AhNAC c¢6 thé dugc chia lam 2 nhém 16m, tuong tu nhu ghi nhan & ho NAC trén céc loai thuc vat khac. Bén
canh d6, phan tich céu triic cho théy cac gene ARNAC c¢6 s6 lugng intron dao dong tir 1 dén 6, trong khi da sé cac
gene AhNAC chi chira 2 intron. Két qua cua nghlen ciru nay da cung cap nhimg dan liéu co ban dau tién vé ho
AhNAC nham dinh huéng cho cac nghién ctru tiép theo vé& mirc d6 biéu hién ciia gene AhNAC trén cay lac.

Tir khéa: cAu tric, lac, NAC, nhan td phién ma, tin sinh hoc

MO bAU

Lac (Arachis hypogaea) Ia mét trong nhitng cay trdng luan canh/xen canh quan trong trong nén san xuét néng
nghiép & Viét Nam. Day 1a loai cay giau dinh dwéng, chira ham lwong protein va cac chét béo khong b&o hoa
don, dwoc st dung chil yéu la thwe phdm cho con nguwdi, thire &n gia stc va ¢ tac dung cai tao dat [1]. Vi vay,
phat trién gidng lac chéng chiu cac diéu kién b4t thuan dwoc xem 1a wu tién hién nay.

O cap do té bao, cac protein didu hoa, déc biét 1a nhirng ho nhan té phién ma (TF, transcription factor), déng vai
trd cdm (ng véi didu kién bat thuan, tham gia vao qua trinh didu hoa sw biéu hién clia gene. Trong sb cac TF dic
trwng & thuwe vat, NAC, viét tit ttv NAM (no apical meristem), ATAF (Arabidopsis transcription activation factor) va
CUC (cup-shaped cotyledon), dwoc bao cao l1a mét trong nhirng ho chira sb lwgng gene thanh vién dong va tham
gia vao cac qua trinh sinh ly quan trong xay ra & cay trdng. Cho dén nay, nhém TF NAC da dwoc xac dinh trén
mot sb loai trong nhém cay ho dau, dién hinh nhw dau twong (Glycine max) [2], dau ga (Cicer arietinum) [3], dau
que (Phaseolus vulgaris) [4], Medicago (Medicago truncatula) [5], cd linh lang (M. sativa) [6]. M&i day, dwa trén
ban tham chiéu cda lac [7] thong tin v& TF néi chung va nhém NAC néi riéng da dwoc mé ta khai quat trén cong
PlantTFDB [8]. M&c du vay, nghién clru mot cach chi tiét vé& cac déc tinh cu tric ctia nhém nay van rét can thiét.

Muc tiéu ctia nghién ctru nay nhdm tim kiém va dinh danh thanh vién ctia ho TF NAC & cay lac bing cac cong cu
tin sinh hoc. Dwa trén khai thac théng tin genome va proteome clia giong lac mé hinh [7], cau truc gene va dac
tinh cia TF NAC ciling da dwoc phan tich. Bén canh dé, mdi quan hé gitra cac TF NAC & lac da dwgc tim hiéu
dwa trén cay phan loai.

NGUYEN LIEU VA PHUONG PHAP

Dir liéu nghién ctru

Genome va proteome cla giébng lac mé hinh Tifrunner (taxid:3818) trén co sé& di¥ liéu PlantTFDB [8] and
NCBI [7].
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Phwong phap nghién ctru

- X4c dinh va chu gidi TF NAC: Cdng PlantTFDB [8] dwoc str dung dé thu thap tat ca cac trinh tw protein day du
ctia TF NAC & lac kém theo ma dinh danh TF. Cé&c trinh ty protein sau d6 dwoc truy van (BlastP) v&i di liéu
proteome clia lac tai cdng NCBI [7] d& xac dinh théng tin vé vi tri nhiém s&c thé (NST), trinh tw m& héa (CDS,
coding DNA sequence) va trinh tw viing gene (gDNA, genome DNA sequence) cho phan tich in silico tiép theo.

- Phén tich dac tinh ly héa va vj tri phdn bé néi bao ctia TF NAC: Trinh tw protein clia TF NAC & lac dwoc phan
tich cac dac diém vé trong lwong (kDa), kich thwéc (aa), diém dang dién, dd wa nwdc trén cdng ExPaSy
Protparam [9, 10]. Vi tri cw tri ndi bao ctia NAC & lac dwoc dw doan dya trén truy van trinh tw protein twong (rng
trén céng cu WoLF PSORT [11].

- Phan tich viing bado thu va xay dung so dé hinh cdy cta TF NAC: Trinh tw protein day di clia TF NAC & lac
dwoc can trinh tw v&i cong cu ClustalX [12] véi gid tri 'gap extension penalty' va 'gap open penalty' dwgc chinh
lan lwot 14 0,2 va 10. So dd hinh cay ctia TF NAC duoc xay dwng dwa trén thuat toan Neighbor-Joining trén cong
cu MEGA [13] v&i gia tri bootstrap la 1000. Két qua dwg'c mé hinh héa va diéu chinh trén Adobe lllustrator.

- Phén tich cau (ruc gene ma héa TF NAC: Trat tw exon/intron cla gene ma héa TF NAC & lac duwgc xac dinh
bang cach truy van CDS va gDNA twong trng trén cong cu GSDS [14]. Theo do, tht tw cac gene mé hoa TF NAC
& lac dwoc sap xép theo thi tw trén so' d6 Neighbor-Joining.

KET QUA VA THAO LUAN
Xac dinh va phan tich dac tinh cia TF NAC & lac

Dé xac dinh TF NAC, cdng PlantTFDB [8] and NCBI [7] d& duoc st dung dé& sang loc cac (rng vién trén div liéu
proteome clia lac. Két qua da xac dinh dwoc téng sb 29 protein thanh vién, dat tén tr AhRNACO1 - AhNAC29. Tl cac
théng tin cha gidi cho thay, tat ca cac gene ma héa TF NAC & lac phan b rai rac trén genome cdia lac (Hinh 1). Cu
thé, NST sb 6 va 18 d&u chira sb lwgng gene AhNAC nhiéu nhét (4 gene, chiém ~13,79%), tiép theo dén NST sb
3,8,9, 13, 15, 19 va 20 (2 gene, ~6,9%), NST sb 1,5, 7,10, 12, 14 va 17 (Hinh 1). Khéng c6 gene AhNAC nao
phan bd trén NST sb 2, 4, 11 va 16 (Hinh 1). Sw phan bb ngau nhién cta ho gene AhNAC ciing dwgc ghi nhan
twong tw nhw trén cac cay ho dau [2-6] va nhirng loai thuc vat khac. Trong khi d6, sb lwgng gene cia ho TF NAC
cling cho thy sy da dang gitra cac loai trong ho dau, dao déng tlr 29 (& lac) (Bang 1, Hinh 1), 71 (& dau ga) [3],
86 (& dau que) [4], 97 (& Medicago) [5], 101 (& dau twong) [2] va 113 (& cb linh I&ng) [6]. Théng tin v& ma dinh
danh, bao gdm TF ID, Protein ID va Locus ID clia cac thanh vién thudc ho ADNAC & lac dwgc cung cip day da &
Bang 1.

Bang 1. Thong tin chu giai va dac tinh ly héa cua TF NAC & lac

) Po wa
Kich . N Do bat
# Tén gene TFID Protein ID Locus ID Trong lwong Diém dang dién nwéc
thwoc on dinh
trung binh
1 AhNACO1l Ahy012805 XP_025618032 LOC112710132 250 28,29 9,14 34,65 -0,57
2 AhNACO2 Ahy008545 XP_025690790 LOC112791949 286 32,73 8,29 30,02 -0,67
3 AhNACO03 Ahy021814 XP_025690050 LOC112791428 328 36,23 8,36 40,27 -0,66
4 AhNAC04 Ahy012663 XP_025701794 LOC112802687 431 48,56 4,98 41,22 -0,83
5 AhNACO5 Ahy022124 XP_025605787 LOC112697020 237 26,55 9,54 53,53 -0,50
6 AhNACO06 Ahy007630 XP_025606181 LOC112697286 397 44,62 4,87 37,16 -0,74
7 AhNACO7 Ahy010486 XP_025606940 LOC112697817 404 45,82 5,98 55,71 -0,48
8 AhNACO08 Ahy008395 XP_025603229 LOC112695193 272 31,61 6,11 39,41 -0,70
9 AhNACO09 Ahy008073 XP_025609825 LOC112702846 697 77,48 4,36 45,07 -0,70
10 AhNAC10 Ahy020455 XP_025616193 LOC112708225 150 17,71 9,56 22,72 -0,80
11 AhNAC11 Ahy022375 XP_025614862 LOC112707370 566 63,09 9,17 46,18 -0,59
12 AhNAC12 Ahy009563 XP_025619943 LOC112711490 583 65,27 4,67 35,08 -0,56
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. Po wa
Kich . N bo bat
# Tén gene TFID Protein ID Locus ID Trong lwvong Diém dang dién | nwéc
thuwéc on dinh
trung binh
13 AhNAC13 Ahy009594 XP_025621436 LOC112712717 392 43,85 4,93 39,24 -0,79
14 AhNAC14 Ahy018843 XP_025622047 LOC112714631 171 19,33 9,59 42,36 -0,75
15 AhNAC15 Ahy010013 XP_025632451 LOC112727065 306 34,54 6,56 36,96 -0,61
16 AhNAC16 Ahy004174 XP_025637679 LOC112733040 260 29,86 7,09 40,85 -0,73
17 AhNAC17 Ahy021850 XP_025643827 LOC112737891 337 37,92 6,61 42,83 -0,58
18 AhNAC18 Ahy012574 XP_025650625 LOC112745022 246 27,94 8,83 38,27 -0,63
19 AhNAC19 Ahy016041 XP_025653332 LOC112749286 231 26,04 9,44 47,48 -0,76
20 AhNAC20 Ahy011698 XP_025654738 LOC112750307 280 32,17 8,37 36,48 -0,77
21 AhNAC21 Ahy003428 XP_025666750 LOC112765100 408 45,41 8,5 55,2 -0,69
22 AhNAC22 Ahy020949 XP_025672523 LOC112771900 321 36,30 7,57 49,61 -0,65
23 AhNAC23 Ahy022629 XP_025670804 LOC112770679 349 39,14 7,05 39,26 -0,57
24 AhNAC24 Ahy010059 XP_025671148 LOC112770890 283 32,28 8,15 42,57 -0,73
25 AhNAC25 Ahy016633 XP_025669469 LOC112769228 250 28,79 6,82 33,99 -0,89
26 AhNAC26 Ahy016999 XP_025677674 LOC112777503 574 65,21 4,53 42,5 -0,56
27 AhNAC27 Ahy008969 XP_025674693 LOC112775339 422 46,44 8,93 57,79 -0,63
28 AhNAC28 Ahy020393 XP_025683950 LOC112784834 514 58,06 5,82 42,2 -0,69
29 AhNAC29 Ahy020431 XP_025680631 LOC112782457 367 40,40 4,72 37,76 -0,53
Ghi chu: Kich thuéc (aa), trong lwong (kDa)
E: 28 23 3 3 E: E: 3
annacorl E—ARNACO2 AhNACO4] ,ARNACO5 AhNAC10 AhNAC14
ARNACOS rAhNAcogFAhNAC11
AhNAC06
AhNACO7 AhNAC12
AhNAC13
AhNAC08
3% H E 3 L E 3 3
AhNACT8 B AnNACT9 ARNAC21 | ARNAC26
—ARNAC16
L s - AhNAC28
AhNAC22
AhNAC15 AhNAC23 | AnNAC29
-AnNACT7
ARNAC24 | )1 r
AhNAC25

Hinh 1. Vi tri phan bé cua ho gene ma héa TF NAC trén genome cua lac
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Tiép theo, mét sé dac tinh ctia TF NAC & lac, bao gém kich thwéc, trong lwong phan t&, diém dang dién, d6 wa
nwéc da dwoc phan tich théng qua céng ExPasy Protparam. Két qua phan tich cho thdy TF NAC & lac c6 kich
thuwéc tir 150 (AhNAC10) dén 697 aa (AhNACO09), véi trong lwong phan t&r dao dong tlr 26,04 (AhNAC19) dén
37,92 kDa (AhNAC17) (Bang 1). Biém dang dién clia ho AhNAC dwgc ghi nhan trong khoang acid 4,36
(ARNAC09) dén base 9,59 (AhNAC14) (Bang 1). B&n canh d6, phan I&n cac ANNAC (**/2) khdng bén virng trong
diéu kién éng nghiém (d6 bat &n dinh > 40), trong khi tat ca cac TF NAC & lac déu c6 tinh wa nwéc (d6 wa nwéc
trung binh dat gia tri am) (Bang 1).

Xac dinh viing bao tha va xay dwng so dé hinh cay cua TF NAC & lac

Dé kiém tra chu tric ctia TF NAC & lac, trinh tw protein ddy da dwoc cén trinh tw bdng cong cu ClustalX
[12]. Két qua cho th4y tAt ca cac thanh vién ctia ho TF NAC & lac dé&u chia sé ving bao tha d&c trung NAC
& dau N-terminal (Hinh 2). Cu thé, phan I6n AhNAC (*°/2) chtra 5 phan viing clia domain NAC (phan ving A - E)
(Hinh 2). ANNAC25 va 28 dwoc ghi nhan la khéng chira phan ving A va B, trong khi AhRNAC14 thiéu phan ving E
(Hinh 2). Pang chu y, phan ving D, dwoc biét dén la doan tin hiéu dic trung cho protein nhan (nuclear
localization signal, NLS) dwoc xac dinh & hiu hét cac AhNAC & lac (Hinh 2). Trwéc day, doan NLS déc trwng nay
cling da dwoc xac dinh trén TF NAC & cac loai thwe vat khac [15], chirng td vi tri phan bb clia TF NAC c6 thé
nam & nhan té bao. K&t qua nay ciing ddng thuan vé&i dw doan vi tri cw tri ndi bao clia cac phan tir ARNAC thong
qua cong cu WoLF PSORT [11].

Subdomain A Subdomain B Subdomain C Subdomain D Subdomain E
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Hinh 2. Vung bao tha dac trwng ctia TF NAC & lac

Tiép theo, cay phan loai Neighbor-Joining dwoc xay dung dé& phan nhém gitra cac ADNAC & lac. Dua trén cén
trinh tw twong ddng, 29 thanh vién ctia TF NAC & lac dwoc chia thanh 2 nhém Ién, | va Il (Hinh 3A). Cu thé,
nhém | chira sb lwgng thanh vién AhNAC nhiéu nhét (25 protein, twong (ng 86,2%), trong khi nhém Il chi chtva 4
AhNAC (twong trng 13,8%) (Hinh 3A). Trong nhém |, téng s6 6 phan nhom da dwoc xac dinh, trong khi chi co 2
phan nhém nam trong nhém Il (Hinh 3A). Trong nghién ctru trwéc day, ho TF NAC & dau twong, dau que, dau
ga, Medicago va ¢d linh lang ciing dwoc ghi nhan chia thanh 2 nhém I6n, véi 1an lwot 6, 8, 11, 14 va 15 phan
nhém phu [2-6]. Cac két qua nay cho thay ho TF NAC & thuc vat ndi chung va cay ho dau ndi riéng duoc chia
lam 2 nhém chinh va sé lwong phan nhém phu thé hién mirc d6 da dang & tirng loai.

Phan tich c4u tric gene ma héa ho TF NAC & lac

Pé tim hidu v& sy da dang trong ciu tric cia TF NAC & lac, nghién ciru da tién hanh phan tich ciu tric
exon/intron cGa gene ma héa va sp xép theo phan nhém trén cay phan loai Neighbor-Joining. Két qua cho thay,
cac gene AhNAC c¢6 s6 lwong intron dao déng tir 1 (AhNAC2) dén 6 (AhNAC9) (Hinh 3B). Bang cha y, phan Ién
cac gene AhNAC (**/»0) chira 2 intron (Hinh 3B). Két qua nay ciing déng thuan véi nhirng ghi nhan trwéc day trén
céc loai thwe vat khac [2-6]. Ngoai ra, cac gene AhNAC cung nhanh trén cay phan loai Neighbor-Joining ciing thé
hién sy twong ddng trong cAu tric gene (kich thudc, sd lwgng exonfintron), dat ra gia thuyét réng cac gene nay
c6 thé chia sé chirc ndng twong tw nhau. Hon nira, sy sai khac trong cau tric gene AhNAC c6 thé 1a két qua cua
hién twong thém/mét cac doan intron do hién twong l8p gene clia ho AhNAC xay ra trong qua trinh tién hoa.
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Group |

Group Il

== ypstream /downstream exon  —intron
Hinh 3. So’ d6 hinh cay Neighbor-Joining (A) va cau tric gene ctiia ho gene AhNAC & lac (B).
KET LUAN

Trong nghién cu nay, tdng s6 29 thanh vién ctia ho TF NAC da dwoc xac dinh trong dir liéu di truyén cla gibng
lac mé6 hinh Tifrunner. Phan tich cho thdy ho TF NAC & lac c6 kich thwéc, trong lwong phan t&r va gia tri diém
déng dién rat da dang. Ho TF NAC & lac c6 tinh wa nwéc, trong khi 1854 phan t&r AhNAC dwgc dy doan la khéng
c6 tinh n dinh. Xay dwng so' dd hinh cay theo thuat toan Neighbor-Joining cho thdy ho TF NAC & lac c6 thé chia
lam 2 nhém I&n, bao gdm 8 phan nhém phu. Phan tich viing bao thi cho thdy da sé cac thanh vién ctia nhém TF
NAC déu cé day du 5 phan vung dac treng cho domain NAC & thwe vat. Ngoai ra, két qua ciing da dw doan *°/x9
AhNAC c6 thé phan b trong nhan té bao. Cubi cling, phan tich ciu tric cho thiy cac gene ma héa TF NAC & lac
¢c6 sb lwong intron dao déng tir 1 dén 6, nhiéu nhét 1a 2 intron. Nghién ctru nay sé duoc tiép tuc nham khai thac
di liéu biéu hién ctia cac gene AhNAC & cac mau mé/co quan trong cac diéu kién xt Iy bat loi.
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STRUCTURAL ANALYSIS OF GENES ENCODING NAC TRANSCRIPTION
FACTOR IN PEANUT (Arachis hypogaea) BY THE BIOINFORMATICS APPROACH
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SUMMARY

Transcription factor NAC has been regarded as one of the major regulatory proteins that play a critical role in the
regulation of the biological processes in crops. However, the NAC transcription factor in peanut (Arachis
hypogaea), one of the most important legumes, has not been reported recently. In this study, a general
information of the AhNAC family, including identifier, annotation, protein features, category and gene structure,
has been analyzed based on various bioinformatics tools. As the results, a total of 29 members of the AhRNAC
family has been identified in the peanut assembly. Particularly, AhNAC proteins were varied from 150 to 695
amino acids and 26.04 to 37.92 kDa in size and molecular weight, respectively, and all proteins were
hydrophilic. We found that the conserved domain of AhNAC contained 5 plant-specific distinct regions. Next,
according to the Neighbor-Joining phylogenetic tree, the AhRNAC family could be classified into 2 groups, as
confirmed as previously reported. Additionally, the AhNAC genes have 1 - 6 introns, of which a majority of the
AhNAC genes contain 2 introns. Taken together, our study could provide a first glance into the AhNAC
transcription factar for further analyses of the expression profiles of the AhNAC genes in peanut.
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