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NGHIEN CUU PACTINH LY HOA VA XAY DUNG MO HINH CAU TRUC KHONG GIAN
CUA NHOM NHAN TO PHIEN MA YEU TO NHAN Y G GIONG CHO DINGO
(Canis familiaris dingo)
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Nguyén Qudc Trung?, Tran Thi Phuong Lién’,
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TOM TAT
Yéu t6 nhan Y (NF-Y) la mot trong nhiing nhom protein diéu hoa déng vai tro nhan té trung tam trong
cac co ché diéu hoa hoat dong ctia gen & cac loai trong sinh gidi. Trong nghién ctiu nay, thong tin vé ho NF-Y
& gidng ché Dingo (Canis familiaris dingo), bao gobm chu giai, ddc diém ly hoa, ciu truc gen, viing domain déc
trung, cdu tric khong gian, cdu tric ARN, da dugc tim hiéu thong qua coéng cu tin sinh hoc. Tiéu phan NF-
YA gdm 347 axit amin va c6 trong lugng phén tt 36,88 kDa, trong khi hai tiéu phan NF-YB va NF-YC c6 kich
thuGe va trong lugng phan tu 1an lugt la 207 axit amin, 22,81 kDa va 402 axit amin, 44,69 kDa. Cic tiéu phin
khong 6n dinh trong diéu kién 6ng nghiém va c6 tinh ua nudc, tuong tu nhu & cic loai sinh vat khac. Phan tich
céu truc cho thiy gen ma héa NF-YA, NF-YB va NF-YC & giéng ché Dingo gém 9, 6 va 10 exon. Két qua ctia

nghién ctiu nay da cung cép nhiing hiéu biét co ban vé nhém NF-Y & giong ché Dingo.
T khoa: Cho Dingo, NF-Y, ddc tinh Iy hda, ciu tric, tin sinh hoc

I. DAT VAN BE

Nhan t6 phién ma (TF) 1a nhém protein bam
trén phan tii ADN, ma hoéa béi khoang 7 - 10% s6
gen trong hé gen cuia ngudi va cic loai dong vat cé
vu, dugc chiing minh déng vai tro thiét yéu trong
diéuhoa qua trinh phién ma, tii d6 tham gia vao cac
qua trinh sinh hoc dién ra trong t€ bao (Wilkinson
et al., 2017). Trong do, yéu t6 nhan - Y (NF-Y), mot
dang phtic tam hgp ctia ba tiéu don vi (NF-YA, -YB
va-YC),lanhém TF dugcbdo cdo ton tai & tat ca cic
loai sinh vét trong sinh gi6i (Li et al., 2018). So v6i
cac nhom TF khac, NF-Y xudt hién sém nhat trong
qud trinh tién hoa, lién quan dén co ché dap ting
va thich nghi ctia cac loai sinh vat. Vi vay, nghién
ctiu vé nhom TF co ban nay & cac loai dong vat, cu
thé 1a phan tich dac diém céu tric va moé hinh cta
ba tiéu phan, c6 thé cho phép c6 cdi nhin téng quét
hon vé sy tién hoéa trong sinh giéi cling nhu vai tro
sinh hoc ctia NF-Y.

Dua trén sy phat trién cta cong cu giai trinh tu
gen thé hé mdi, thong tin di truyén cta rat nhiéu
loai dong vat da dugc giai ma, tti d6 cung cap thong
tin vé cac nhom TF néi chung va NF-Y ndi riéng.
béang chu y, cac gen ma héa TF NF-Y da dugc
nghién ctu trén mot s6 loai, dién hinh nhu ru6i

gidm (Drosophila melanogaster) (Coustry et al.,
1998), chuoét (Rattus norvegicus) (Yamanaka et al.,
2008) va ngudi (Homo sapiens) (Currie et al., 1998).
Tuy nhién, ghi nhan vé TF NF-Y trén loai cho noi
chung (Canis familiaris) (Field et al., 2020) va giong
ché Dingo (C. familiaris dingo) néi riéng (Sonu et
al., 2020) chua dugc nghién ctu trude day.

Trong nghién ctiu nay, két qua xac dinh va phan
tich dic tinh ly héa ctia TF NF-Y giéng ché Dingo
da dugc ghi nhan. Mtc d6 tuong dong trong ciu
truc cua TF NF-Y giiia giong Dingo va loai cho da
dugc tim hiéu, tit d6 x4y dung moé hinh ciu truc
khong gian béing thuat toan tin sinh hoc. Nhiing
dan liéu khoa hoc thu dugc tii nghién ctiu nay da
dinh huéng cho phén tich chiic ndng gen ma hoa
TF NF-Y 6 giong ché Dingo.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctiu

Hé gen, hé protein ctia loai C. familiaris (Ma s6 hé
tham chiéu: GCF_014441545.1) (Field et al., 2020)
va giéng C. familiaris dingo (Ma s6 hé tham chiéu:
GCF_012295265.1) (Sonu et al., 2020) dugc khai
thac lam co s dit liéu cho nghién ctiu. Thong tin vé
céu tric vung bao thu ddc trung cia NF-YA (Ma s6:
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PF02045), NF-YB va NF-YC (Ma s6: PF00808) cho
sinh gi6i (Li et al., 2018) dugc st dung d€ trinh tu
déi chiéu cho cac phép tim kiém trong nghién ctiu.

2.2. Phuong phap nghién ctiu

- Phuong phap tim kiém va xac dinh TF NF-Y:
Vung bao tha PF02045 va PF00808 dac trung cho
ba tiéu phan (Li et al., 2018) khai thac tai Pfam dugc
stt dung dé€ doi chiéu trén nén tang TF tich hop
(Zheng et al., 2008) nham tim cdc Ging vién tuong
dong trong hé protein cua loai C. familiaris (Field et
al., 2020) va C. familiaris dingo (Sonu et al., 2020).
Gid tri cut-off dugc lua chon la E-value < 1e-10 theo
ghi nhan trudc day (Chu et al., 2018).

- Phuong phap chu giai TF NF-Y: Trinh tu protein
day du cta TF NF-Y dugc déi chiéu trén hé protein
cta va C. familiaris dingo (Sonu et al., 2020) dé thu
thap ma dinh danh protein (proteinID), ma dinh danh
gen (geneID) va ma dinh danh ARN (transcriptID).
Trinh ty doan ma héa (CDS) va viing gen (gDNA) cuia
gen ma hoa ba tiéu don vi (dinh dang .fasta) dugc khai
thac cho cac phan tich tiép theo.

- Phuong phap xay dung cdu tric gen va ving
bao tht ctia TF NF-Y: Trat tu exon/intron dugc mo
hinh héa bang cach phan tich doan CDS va trinh tu
gDNA tuong tng trén giao dién hién thi cdu truc
gen (GSDS) (Bo et al., 2015), trong khi ciu truc
vung bdo tht cta TF NF-Y dugc déanh gid bing
cong cu ClustalX.

- Phuong phap phan tich dic tinh ly héa va du
dodn vi tri phan b6 noi bao ctia TF NE-Y: Cac dac
diém co ban cua TF NF-Y, bao gdm kich thuéc, trong
lugng phan tt (kDa), diém ding dién, d¢ bat 6n dinh

va gia tri ua nudc trung binh, dugc khao sat dya trén
trinh tu protein day dt cia TF NF-Y thong qua cong
cu Expasy Protparam. Cac peptide tin hiéu dac trung
cho ty thé (mTP), peptide tin hiéu cho hé thdng bao
g06i (SP) dugc phén tich bang TargetP nham du doan
su phéin bd noi bao cua TF NF-Y.

- Phuong phéap xay dung mo hinh ciu tric khong
gian ctia TF NF-Y: Cau truc phan ti ARN dugc
xay dung dua trén ban phién ma cta trinh ty CDS
bang cong cu RNAstructure theo cic budc trong
nghién ctiu gan day (Bellaousov et al., 2013). Cau
truc khong gian bac 3 ctia TF NF-Y duogc thiét ké
dua trén thuat toan mo phong trinh ty protein day
du v6i nhiing NF-Y da biét bang cong cu Phyre2
(Kelley et al., 2015).

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu nay dugc thuc hién tii thang 11/2020
dén thang 5/2021 tai Dai hoc Cong nghé (Pai hoc
Quoc gia Ha Noi), Pai hoc Thuy lgi, Pai hoc Su
pham Ha Noi 2, Vién Di truyén Nong nghiép va
Hoc vién Nong nghiép Viét Nam.

I KET QUA VA THAO LUAN

3.1. Xac dinh, chu giai va dinh danh TF NF-Y
6 giong cho Dingo

Dé tim kiém TF NF-Y & hai d6i tugng nghién
ctu, ba viing ddc trung cho ba tiéu don vi NF-YA,
-YB va -YC t6n tai & cac loai trong sinh gidi (Li et
al., 2018) dugc phan tich trén ITFP (Zheng et al.,
2008). Dya trén d¢ tin cay (E-value < le-10), ba tiéu
phan ciu tao TF NF-Y 6 loai cho va giong Dingo da
dugc xac dinh (Bang 1).

Bang 1. Thong tin vé TF NF-Y & loai ché va giéng cho6 Dingo

Loai Tiéu donvi ProteinID GenelD TranscriptID
NE-YA XP_005627357.1 474897 XM_005627300.4
C. familiaris NE-YB XP_005629363.1 475450 XM_005629306.3
NE-YC XP_022283452.1 475312 XM_022427744.1
NE-YA XP_025274478.1 112641555 XM_025418693.2
C. familiaris dingo NE-YB XP_025294767.1 112654441 XM_025438982.2
NE-YC XP_035554897.1 112642295 XM_035699004.1

Két qua cho théy ba ti€u phan cdu tao TF NF-Y
& loai ché va gidng cho Dingo dugec ma hda boi don
gen, tuong tu véi cac loai dong vat khac, nhu D.
melanogaster) (Coustry et al., 1998), R. norvegicus
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(Yamanaka et al., 2008) va H. sapiens (Currie et al.,
1998). Trong khi do, ho TF NF-Y & cac loai thuc
vat noi chung, dién hinh nhu cay Cicer arietinum lai
dugc ma héa boi ho da gen (Chu et al., 2018). Diéu
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nay c6 thé dugc giai thich do hién tugng lap hé gen
xdy ra ¢ mot s6 loai sinh vt nhan chuén, bao gém
niam men, 16p ca xuong that va thuc vat duéi ap luc
ctia qua trinh tién hoa, tii d6 gay ra hién tugng lap
trong cac ho gen, trong khi 6 hau hét dong vat bac
cao, cac ho gen nay thuong ton tai 6 dang don gen
(Zheng et al., 2018).

3.2. Phan tich dic tinh ly héa va phan b6 ndi bao
cua TF NF-Y 6 giong cho Dingo

Dé xidc dinh dic diém cta TF NE-Y, trinh
tu protein ddy du dugc phéan tich trén Expasy

Protparam. Két qua cho thdy, tiéu don vi NF-YA cé
kich thudc va trong lugng phén ti lan lugt la 347 axit
amin va 36,88 kDa, trong khi hai tiéu don vi NF-YB
va NF-YC dat 207 axit amin (tuong ting 22,81 kDa)
va 402 axit amin (tuong tng 44,69 kDa). Gia tri diém
déng dién cia TF NF-Y dao dong tu khoang axit
(pI = 4,46) dén bazo (pI = 9,99) (Bang 2). bang chu
y, tit ca cac gid tri do bit 6n dinh cta ba tiéu don
vi ctia TF NF-Y déu 16n hon 40, chiing té cac phan
tt nay déu khong 6n dinh trong 6ng nghiém, trong
khi gia tri ua nudc trung binh dat gia tri am, ching
td TF NF-Y ¢6 tinh va nudc.

Bang 2. Khai thic dic tinh Iy héa cta ba ti€u don vi ctia TF NE-Y & giéng cho6 Dingo

Tiéudonvi | Kich thuéc | mW pI IT GRAVY mTP SP Tin hiéu khac
NE-YA 347 36,88 8,89 42,94 -0,37 0,076 0,046 0,932
NF-YB 207 22,81 4,46 42,16 -0,49 0,056 0,063 0,948
NE-YC 402 44,69 9,99 59,88 -0,55 0,659 0,034 0,425

Ghi chii: mW - Trong lugng phan tii (kDa); pl - Diém dang dién; 11 - D6 bdt 6n dinh trong ong nghi¢m; GRAVY - Gid
tri va nudc trung binh; mTP - Peptide tin hi¢u ddc trung cho ty thé; SP - Peptide tin hiéu cho hé théng bao goi.

Cac két qua nay dong thuan véi mot s6 nghién
ctu trudc day trén dong vat (Li et al., 2018) va ngay
ca trén doi tugng cay trong (Chu et al., 2018). Lay
vi duy, ba tiéu phdn NF-YA, NF-YB va NF-YC &
chuét déu bit 6n dinh trong 6ng nghiém (gid tri
bét 6n dinh 1an lugt 1a 42,94; 47,80; 66,45) Vi ¢
tinh ua nudc (gia tri GRAVY dat -0,37; -0,29; -0,48)
(Yamanaka et al., 2008). Trong khi d6, phéan tich cac

A

peptide tin hiéu da chi ra rang, tiéu phan NF-YC &
giong ché Dingo phan bo & bao quan ty thé, trong
khi khong xac dinh dugc cac peptide tin hiéu ddc
trung cho bao quan trén trinh tu protein day du cta
hai tiéu phan NF-YA va NF-YB (Béang 2).

3.3. Phén tich c4u tric gen va md hinh hoéa cau
truc khong gian caa TF NF-Y 6 giong ché Dingo
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Hinh 1. C4u trac (A) gen va (B) ARN cta ho TF NF-Y & giong ché Dingo
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Trudc hét, trinh ty CDS va gDNA cua tiing gen
dugc sti dung d€ phan tich trat tu exon/intron. Két
qua cho thdy, gen ma héa TF NF-Y ¢6 ciu truc phan
manh, véi cac doan exon xen ké vung intron, tuong
tu nhu ghi nhan & tit ca cac loai sinh vat nhan
chudn (Li et al., 2018). Cu thé, nghién ctu da xac
dinh dugc gen NF-YA & giong ché Dingo chua 9
exon, trong khi gen NF-YB va NF-YC lan lugt bao
gom 6 va 10 exon (Hinh 1A). Cau tric phdn manh
cta ho gen ma héa TF NF-Y & giong ch6 Dingo noi
riéng va dong vat noéi chung (Yamanaka et al., 2008)
thé€ hién r6 rét hon so v6i 6 gidi thuc vat. O thuc vat
bac cao, vi du nhu loai Cicer arietinum, cau tric gen
NF-YA dugc phan manh béi 5 - 6 exon, trong khi
gen NF-YBva NF-YC dao dongtli1 - 6va0 - 6 exon
(Chu et al., 2018). Hon niia, ty 1¢ CDS &6 gen ma hdoa
TF NF-Y & giong ch6 Dingo chi chiém ty l¢ rat thap,
tt 1,80 (NF-YC) dén 3,50% (NF-YA), tuong tu nhu
6 cac loai dong vat khac (Yamanaka et al., 2008).
Theo nghién ctu trudc day, cac loai dong vat, do ¢
kha nang di chuyén, da phat trién hé gen véi kich
thudc bé hon, gen c6 ciu truc phan manh hon (ty 1¢
CDS/gDNA thip) dé han ché tac dong cua dot bién
diém xay ra (Kaplunovsky et al., 2009).

Tiép theo, ciu truc ctia ARN va mo hinh 3D cua
TF NF-Y & giong ché Dingo lan lugt dugc trinh bay
6 hinh 1B va 2. Theo d¢, ciu truc khong gian cta
tiéu phan NF-YA & c6 thé dugc thiét ké dya trén mo
hinh ‘c4awlA’ (Hinh 2A), trong khi NF-YB va NF-
YC lan lugt dugc xay dung dua trén hai mo hinh, *
d1jfib’ va c4g92C’ (Hinh 2B va C) (Narendja et al.,

1999). Nhiing két qua nay c6 thé dua ra nhiing gia
thuyét cho viéc xay dung mo hinh tuong tac gitia
ba ti€u phin d€ hinh thanh TF NF-Y & giong cho
Dingo.

Ngoai ra, cau tric ving domain dac trung cta TF
NE-Y 6 giong ché Dingo cling da dugc phan tich dya
trén muic d6 bao tht so véi cac loai khac, bao gom
R. norvegicus, B. taurus, ndm men (Saccharomyces
cerevisiae) va thuc vat (dai dién 1a C. arietinum). Két
qua cho thdy viing domain ctia ba tiéu phan NF-Y
& ba loai dong vat dugc bao thu rat toan ven, trong
khi c6 mot s6 sai khac dugc ghi nhén trong cdu trac
& ndm men va dau ga. Tuy nhién, két qua can trinh
tu cac vung bao thu ciing da chi ra mot s6 amino
acid dédc trung cho chtic ndng cta tiing mién trong
vung domain, tuong tu nhu ghi nhén trong nghién
ctiu trudce day (Li et al., 2018).

Vung domain ctia ti€u phan NF-YA & nam loai c6
cdu trac gobm mién tuong tac NF-YB/C, ddc trung
bGiN,A,Q,R, ,L vaA ,va mién bdm ADN, dic
trung béi R32’ 35° 37’ R H41’ 43 44
domain cta ti€u phan NF-YB & ndam loa1 c6 ciu
truc gom ba mién, bam ADN, tuong tac v6i NF-YA
va tuong tac véi NF-YC, chung dugc déc trung bai
Pl’ N R 17 18’ 23 24’ V27Q28’ S va A Vung
domain cta tiéu phan NF-YC & ndm loa1 co ciu

va R_. Vung

truc gébm hai mién, tuong tac v6i NF-YA va tuong
tdc v6i NF-YB, dugc ddc trung bdi AR, K KL, L,
Al A, vaF

28> 735° 38’ 59’

Hinh 2. M6 hinh c4u tric khong gian cta tiéu phan (A) NF-YA, (B) NF-YB va (C) NF-YC & giéng cho6 Dingo
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Hinh 3. C4u tric vung bao th cta ti€u phan (A) NF-YA, (B) NF-YB va (C) NF-YC & nam d6i tugng nghién ctiu

IV.KET LUAN VA PE NGHI

4.1. Két luan

Ba ti€u phén ctia TF NF-Y & giéng ché Dingo
dugc ma hoa béi ho don gen. Trong d6, nghién ctiu
da xac dinh dugc ba tiéu phan NF-YA, NF-YB va
NF-YC lan lugt c6 kich thuéc 1a 347 (36,88 kDa),
207 (22,81 kDa) va 402 axit amin (44,69 kDa),
khong 6n dinh va ¢ tinh ua nudc. Gen ma héa TF
NE-Y & giong ché Dingo c6 cdu tric phan manbh,
gom 9 (NF-YA), 6 (NF-YB) va 10 exon (NF-YC).
Ba ti€u phén ctia TF NF-Y & giong ché Dingo chia
sé cdu tric domain déc trung tuong tu nhu cac loai
khdc trong sinh gidi, gom nhiing mién chiic ning
Vv6i cac axit amin bao thi.

4.2. Dé nghi

Nghién ctiu nay sé tiép tuc nham tim hiéu vé
co ché tuong tac clia cac tiéu phan va co ché diéu
hoa gen ctia TF NF-Y délam rd hon kha nang thich
nghi mai trudng ctia giong ché Dingo.
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Analysis of physic-chemical properties and construction of the structural model
of nuclear factor Y transcription factors in Dingo (Canis familiaris dingo)

Abstract

Chu Duc Ha, Nguyen Thi Nho, Nguyen Huu Dug,
Nguyen Quoc Trung, Tran Thi Phuong Lien,
Le Thi Ngoc Quynh, Ha Thi Quyen

Nuclear factor - Y (NF-Y) has been considered one of the major regulatory proteins that play a central role in
regulating gene expression in the kingdom. Here, the information of NF-Y in Dingo (Canis familiaris dingo),
including annotation, physic-chemical characteristics, gene structure, conserved domains, 3D models and RNA
structures, has been investigated by the bioinformatic approach. We found that the NF-YA subunit comprises 347
amino acids in length and 36.88 kDa in molecular weight, while NF-YB and NF-YC subunits range from 207 (22.81
kDa) to 402 amino acids (44.69 kDa), respectively. Additionally, these proteins are unstable in the test tube and
hydrophilic molecules as similar as in other organisms. Next, genes encoding NF-YA, NF-YB and NF-YC of Dingo
contain 9, 6 and 10 exons, respectively. Taken together, our study could provide a basic understanding of the NE-Y
in Dingo.
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