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Nhén t6 phién méd (transcription factor - TF) giGu AT va mang viing bdo thi
ddc trung cdnh tay kém ddc trieng & thuc vat (plant AT-rich sequences and
zinc-binding, PLATZ) I mét trong nhitng nhém protein diéu hda quan trong
lién quan dén qud trinh sinh truwdng va phdt trién & céy trdng. Tuy nhién, théng
tin vé nhom TF PLATZ trén cdy sdn (Manihot esculenta) vén chwa duoc ghi
nhén, mdc di genome cla cdy sdn dé dwoc céng bé gén déy. Trong nghién
ctru ndy, nhém TF PLATZ & cdy sdn dd dwoc xdc dinh, dinh danh va phén tich
béng cdch st dung cdc céng cu tin sinh hoc. Két qud da cho thdy, téng s6 20
thanh vién ctia nhém TF PLATZ dé duorc bdo cdo trén dif liéu cta cdy sdn. Phén
tich trinh tw protein day di cho thdy nhém TF PLATZ & cdy sdn c6 kich thudrc
tir 182 - 277 gbc amino acid, trong lwong tir 21,36 - 30,75 kDa. Pa s6 thanh
vién trong nhém TF PLATZ Id cdc protein c6 tinh base va khéng én dinh trong
diéu kién 6ng nghiém. Chi s6 d6 wa nwdc trung binh cua cdc protein déu < 0,
chirng té nhém TF PLATZ & cy sdn c6 tinh wa nuwdc. Tiép theo, phén tich dir
liéu microarray cho thdy cdc gene mé héa nhém TF PLATZ ¢6 biéu hién da
dang & cdc mdu mé va co quan/bd phdn chinh trén cdy sdn. Tém lai, két qud
cta nghién ctru nay dé cung cdp nhitng théng tin co ban vé nhém TF PLATZ
& cdy sdn, déng thoi cung cdp mot danh sdch cdc gene tng vién nhdm phén
tich chire néng lién quan dén cdc qud trinh sinh ly trong nghién ctru tiép theo.
ABSTRACT

Plant AT-rich sequences and zinc-binding (PLATZ) transcription factor (TF)
have been regarded as one of the most important regulatory proteins that are
related to the growth and development of crop species. Unfortunately, the TF
PLATZ in cassava (Manihot esculenta) has not been reported, even though the
genome of cassava plants was released recently. In this study, the TF PLATZ in
cassava has been comprehensively identified, annotated and characterized by
using various bioinformatics tools. As a result, a total of 20 members of the TF
PLATZ have been found in the assembly of cassava. Analysis of full-length
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protein sequences revealed that the TF PLATZ in cassava was varied from 182
- 277 amino acid residues in lengths and 21.36 - 30.75 kDa in masses. The
majority of members of the TF PLATZ were basic proteins and unstable in the
test tube. The scores of the grand average of hydropathy of all members were
< 0, indicating that the TF PLATZ in cassava contained hydrophilic proteins.
Next, microarray analysis indicated that genes encoding the TF PLATZ
exhibited differential expression levels in various major tissues and organs in
cassava plants. Taken together, our results could provide general information
on the TF PLATZ in cassava, as well as a list of potential candidate genes for
further functional characterization related to the physiological processes.

1. DAT VAN DE

Cay san (Manihot esculenta), mot loai ban
dia ca Nam MY [1, 2], d3 tr& thanh mét phan
khdng thé thiéu cda nén ndng nghiép & nhiéu
quéc gia trén thé gidi. V&i ngudn gdc tir khu vure
Doéng Nam Brazil va phia Péng cla diy nui
Andes [1, 2], cay san da lan réng khap céc luc
dia tir chau A, chau Phi dén céac vung nhiét déi
clia chau Au, nho kha nang thich nghi vuot troi
v&i cac dieu kién méi truong da dang [1, 3]. San
la ngudn cung cap tinh bét I&n, day la ngudn
nguyén liéu quan trong trong ché bién thuc
pham, va déng thoi 1a mén &n co ban cho hon
800 triéu ngudi trén toan cau [4, 5]. Bén canh
dé, cl san cling cé thé duwoc st dung trong ché
bién thirc 3n chan nudi va san xuat nhién liéu
sinh hoc [5, 6]. Do d6, tim hiéu vé quad trinh sinh
trwdng va phat trién cta cay san & cap do phan
tlr dwoc xem 13 chia khoa dé cai thién kj thuat
canh tdc va ndng cao nang suat.

O thue vat, nhan t6 phién m3 (transcription
factor - TF) dong vai trd trung tdm trong diéu
hoa cac phdn &ng sinh ly dién ra trong suét qua
trinh sinh trudng va phat trién [7]. Thong qua
viéc bam trén vung promoter, TF gitip diéu hoa
(kim hdm hodc thic day) sy biéu hién cla gene
muc tiéu théng qua con duong tin hiéu
phytohormone, giup té bao tra 1&i lai kich thich
tr moi truong. Trong do, canh tay kém (zinc
finger) 1a moét trong nhitng ho protein chirc
nang dic trung cho thyc vat, gdm nhiéu nhém
TF quan trong, nhuw nhan té cdm (ng ethylene
(ethylene responsive factor), nhan té cé vung
bao thu dac trung homeobox thuc vat (plant
homeobox domain), nhan té cé vung bao tha
WRKYGQK va nhan t6 giau AT va mang vung
bdo thd ddc trwng canh tay kém (plant AT-rich

sequences and zinc-binding, PLATZ). Cac
nghién ctu gan day da ghi nhan vai trd cla
nhom TF PLATZ tham gia vao cac qua trinh sinh
hoc quan trong trén cac loai thyc vat. Vi duy,
gene ZmPLATZ12, mo6t thanh vién trong nhém
TF PLATZ & cdy ngd (Zea mays), cé biéu hién dic
thu & té€ bao ndi nhii chira tinh bét, dugc chirng
minh 1a kiém soét qud trinh phat trién ndi nhil
thong qua twong tac vdi phic hé RNA
polymerase Il [8]. Mt gene ma hda TF PLATZ
khac trén cdy md hinh hai Ia mam Arabidopsis
thaliana dugc ghi nhan tham gia vao co ché
thdc day su biéu hién cha cac gene lién quan
dén kich thuwdc va sy Ga vang & 14 [9]. Gan day,
nhém TF PLATZ da dugc nghién cltu trén mot
s6 d6i tuwgng cay trong, nhu Arabidopsis [10],
ngbd [8], lbta gao (Oryza sativa) [11], lGa my
(Triticum aestivum) [12] cai bap Trung Qudc
(Brassica rapa) [13], céc loai thudc ho Hoa héng
(Rosaceae), bao gobm téo tay (Malus domestica)
thudéc gidng Golden delicious [14], tdo tay
thuéc giébng Hanfu [15], tdo tdy thudc gibng
Gala [15], tdo dai Tan Cuong (M. sieversii) [15],
tao dai Siberi (M. baccata) [15], tdo dai chau Au
(M. sylvestris) [15], dau tay dai (Fragaria vesca)
[15], dao (Prunus persica) [15] va 1é chau Au
(Pyrus communis) [15], bach qua (Ginkgo
biloba) [16].

Muc tiéu clia nghién cru nay nham sang loc
va xac dinh nhém TF PLATZ trong di liéu cula
cdy san dwa trén cac phan tich tin sinh hoc. Pau
tién, cac &ng vién clia nhém TF PLATZ duoc
sang loc dwa trén viéc ddi chiéu trinh ty tuwong
ddng trén proteome cla cay san. Cac thong tin
chu giai gene sau d6 da duoc xac dinh va kiém
ching. Tiép theo, nghién ciru d3 ti€n hanh
phan tich cac ddc diém co ban cla protein & cac
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thanh vién trong nhém TF PLATZ & cay san.
Cuéi cung, mirc dd biéu hién cta cdc gene m3
héa nhéom TF PLATZ & cay san duoc khai thac
dua trén dit liéu transcriptome & cac vij tri co
quan/bo phan chinh trén cay san nham goi mé
cac gid thuyét vé chirc nang cla ching trong
qua trinh sinh trwdng va phat trién.

2. PHUO'NG PHAP NGHIEN CU'U

2.1. Dit liéu nghién ctru

Théng tin di truyén, bao gobm genome va
proteome cla giéng san AM560-2 [17] dwoc
khai thac trén giao dién Phytozome (website:
https://phytozome-next.jgi.doe.gov/) [18] va
Trung tdm Qudc gia vé Théng tin Cong nghé
Sinh hoc cla Hoa Ky (National Center for
Biotechnology Information, NCBI, website:
https://www.ncbi.nlm.nih.gov/) cho cac phan
tich tin sinh hoc trong nghién clru nay.

Trinh tu protein day d0 cha TF PLATZ trén
cay tdo mo ta trong nghién ctru trudc day [14]
duogc khai thac dé ti€n hanh tim kiém va sang
loc trén dit liéu cha cay san.

Dit liéu phién m3 transcriptome clia cay san, bao
gdm GSE82279 [19] duoc khai thac trén giao dién
D{t liéu biéu hién gene (Gene Expression Omnibus,
GEO, website: https://www.ncbi.nlm.nih.gov/geo/)
ctia NCBI [20].

2.2. Phuwong phap sang loc nhém PLATZ

Sang loc va xac dinh nhém PLATZ & cay san
duwoc tién hanh dua theo md ta trong nghién
clru trudc day [21]. Theo d9, trinh ty protein
day dd cta TF PLATZ trén cay tdo, bao gobm
MD00G1059100 va MD02G1017000 bao cdo
gan day [14] duwoc dbi chiéu trén proteome
cla cay sdn [17] trén Phytozome [18] bang
cdng cu BlastP. Tat ca két qua tim ki€m cé d6
tin cdy E-value < 10 dwoc lua chon dé kiém
chi*rng sy c6 mat cta vung bao thd dac trung
cho TF PLATZ (m3 dinh danh vung bao thu:
IPRO06734) [22] bang coéng cu InterPro
(website:  https://www.ebi.ac.uk/interpro/)
[23]. Trinh ty protein day du cha cac két qua
tim ki€ém duwoc khai thac cho céc phéan tich in
silico tiép theo.

2.3. Phwong phap dinh danh nhém PLATZ

Cac budc dinh danh nhédm TF PLATZ & cay

san duoc tién hanh dya theo bdo cdo truwdc
day. Cu thé, cac trinh tu protein day da lan luot
duoc kiém tra cac théng tin chu gidi trén
genome clia cay san [17] cung cap b&i NCBI. Cac
thdng tin chu gidi, bao gdm GenelD, ProteinID,
ma dinh danh RNA va LocusID dugc thu thap.
Trinh ty doan ma hda (coding DNA sequence,
CDS), trinh ty vung gene (genomic DNA
sequence, gDNA) va vi tri phan bd trén nhiém
sac thé duoc khai thac cho cac phan tich.
2.4. Phwong phap phan tich dac tinh nhom
PLATZ

Phan tich ddc tinh protein cia nhom TF
PLATZ & cay san duoc tién hanh dua theo bao
cdo trudc day. Cu thé, céc trinh tu protein day
dd clia cic thanh vién cda nhédm TF PLATZ duwoc
truy van trén giao dién Expasy Protparam
(website: https://web.expasy.org/cgi-
bin/protparam/protparam) nhu bdo cdo cla
Gasteiger va cong sy (2003) [24]. Pac tinh co
ban, bao gébm kich thudc protein (goc amino
acid), trong lvgng protein (kilo Dalton, kDa),
diém dang dién ly thuyét (< 7 - tinh acid, ~ 7 -
trung tinh va > 7 - tinh base), d6 bat én dinh (>
40 - bat 6n dinh va < 40 - 6n dinh), chi s6 béo
va do wa nudc trung binh (<0 -wanudcva>0
- ki nuéc).
2.5. Phwong phap danh gia biéu hién gene cla
nhém PLATZ

Phan tich mirc do biéu hién cla cdc gene m3
héa nhém TF PLATZ & cay san duoc tién hanh
duwa trén cac cong cu tin sinh hoc dit liéu 16n
nhu md ta trong nghién clru trudc day. Cu thé,
dir lieu GSE82279 [19] khai thac trén GEO NCBI
[20] dwoc sir dung dé phan tich mc do biéu
hién cla gene tai cdc mau md va co quan/bd
phan chinh trén cay san. Cac mau duoc thu
thdp bao gbm moé seo phdi héa (friable
embryogenic callus, FEC), t6 chirc phat sinh
phdéi cidu tao soma (somatic organized
embryogenic structures, OES), mé phan sinh
chép ré (root apical meristem, RAM) va md
phan sinh dinh chdi (shoot apical meristem,
SAM) [19]. Céc vi tri co quan/bd phan chinh
trén cay san dwoc thu thap bao gom 13, gan 13,
cudng I3, ré sgi, cl, chdi bén va than [19].
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2.6. Phurong phap xtr ly s6 liéu

Dt liéu biéu hién cha cdc gene dugc thé hién
bang gid tri cia doan m3 hoa trén mdi kb cho
mét don vi phién m3 trén mdi triéu ban doc
(fragments per kilobase of transcript per
million reads mapped, FPKM). Theo d6, biéu
hién cha gene dudi ngudng xac dinh hoac gene
c6 biéu hién yéu khi gia tri FPKM < 5, gene cé
xu huwdng biéu hién khi 5 < gia tri FPKM < 20.
Trong khi gene c6 xu huwdng biéu hién manh va
bi€u hién dac thu khi gia tri FPKM > 50 va > 100.
Cac dir liéu biéu hién duwoc xi ly va xép hang
bang thuat toan cluster trén ngdn ngit |1ap trinh

R [25].
3. KET QUA VA THAO LUAN
3.1. Xac dinh va dinh danh thong tin cia nhém
TF PLATZ & cay san

Dé sang loc va xac dinh nhédm PLATZ & cay
san, trinh tw cha TF PLATZ trén cay tao [14]
dwoc khai thac dé tién hanh so sanh trén dir
liéu cta cay san [17]. Sau khi kiém chitng trén
InterPro [23], cac két qua da duwoc truy van dé
dinh danh théng tin chu giai. K&t qua dinh danh
va chu giai thong tin cia nhém TF PLATZ trong
di liéu cha cdy san dugc mo ta trong Bang 1.

Bang 1. Dinh danh va chu giai ciia nhém TF PLATZ tir dir liéu cha cay sin

STT GenelD ProteiniD Ma dinh danh RNA LocusID
1 Manes.01G121150 - - -
2 Manes.01G268300 XP_021631323 XM_021775631.2 LOC110628818
3 Manes.03G075532 XP_021602542 XM_021746850.2 LOC110607704
4 Manes.03G075500 XP_021608834 XM_021753142.2 LOC110612369
5 Manes.05G130400 XP_021614340 XM_021758650.2 LOC110616275
6 Manes.05G048200 XP_021614143 XM_021758451.2 LOC110616128
7 Manes.06G043200 XP_021616867 XM_021761175.2 LOC110618121
8 Manes.08G016000 XP_021619379 XM_021763687.2 LOC110620106
9 Manes.08G064000 XP_021619561 XM_021763869.2 LOC110620225
10 Manes.09G048606 XP_021602886 XM_043959687.1 LOC110608000
11 Manes.09G128900 XP_021621856 XM _021766164.2 LOC110621886
12 Manes.11G153600 XP_021629155 XM_021773463.2 LOC110627192
13 Manes.14G120600 XP_021634141 XM_021778449.2 LOC110630842
14 Manes.15G136800 XP_021595879 XM_021740187.2 LOC110602620
15 Manes.15G188400 XP_021595641 XM_021739949.1 LOC110602427
16 Manes.16G052100 XP_021596936 XM _021741244.2 LOC110603496
17 Manes.17G083200 XP_021598899 XM _021743207.1 LOC110604921
18 Manes.17G085975 XP_021599857 XM_021744166.2 LOC110605544
19 Manes.17G011500 XP_021600027 XM _021744335.2 LOC110605688
20 Manes.18G000750 XP_021600277 XM_021744586.2 LOC110605905

Ghi chu: dédu “-” la “Khéng xdc dinh”.

K&t qua cho thay, da s6 (19 trén tong sé 20)

vay, thong tin

chi gidi ciua gene

thanh vién cla nhém TF PLATZ & cay san, ngoai
trir gene Manes.01G121150 chua co thong tin
chu gidi. K&t qua nay duoc giadi thich do ban
tham chi€u méi nhat cla cay san (ma s6 dy an
giai m3 genome trén NCBI: GCF_001659605.2)
mdi chi bao phd khodng 95,7% s6 lugng gene
m3 hoa protein thyc té [17]. Cu thé, Bredeson
va cong sy (2016) ghi nhan dit liéu genome hién
tai cla cdy san co kich thuwéc khoang 639,6 Mb
[17], trong khi genome thuc t& cla cay san
duoc dy dodn cé kich thudc xap xi 772 Mb [26].

Manes.01G121150, bao gébm ProteinID, m3
dinh danh RNA va LocusID duoc du doan cd thé
mo td day dd trong phién ban cip nhat tiép
theo clia genome cay san.

Gan day, nhém TF PLATZ d3 dugc mo ta
trong cac loai cdy trong khac nhau [10, 13, 14].
Cu thé, tdng s6 17 thanh vién cla TF PLATZ, dat
tén la MdPLATZ, da duoc bdo cdo trén hé tham
chiéu cula loai [14]. Ndm 2020, tng sb 24 gene
thanh vién thuéc nhém TF PLATZ, tr BrPLATZ1
dén BrPLATZ24 d3 dugc bdo cdo trén ddi tuong
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cay bap cai Trung Qudc [13]. Nhém TF PLATZ &
Arabidopsis gdm 12 thanh vién cling d3 duwoc
xac dinh [10], trong khi s6 luvgng thanh vién
trong nhdm TF PLATZ & cac loai ngd, lia gao va
la my dat Ian lwot 13 17; 15 va 62 [8, 12]. O
mot sé loai trong ho hoa héng, nhédm TF PLATZ
c6 sb lwong thanh vién [an lvot tir 14; 17; 17;
18; 19 va 19 & loai tdo tay thudc giéng Hanfu
[15], tdo tay thudc giéng Golden delicious [14],
tdo tdy thudc giéng Gala [15], tdo dai Tan
Cuong [15], tdo dai chau Au [15] va tdo dai
Siberi [15]. Céc so sanh nay cho thdy nhém TF
PLATZ & céc loai thuc vat cé s lvgng thanh

vién tuong doi da dang, khong phu thudc vao
kich thudc genome cla tirng loai.
3.2. Phan tich dac tinh co’ ban cila nhém TF
PLATZ & cay san

Dé phan tich dc tinh protein cia nhém TF
PLATZ & cay san, trinh ty protein day du cla
tirng thanh vién duoc truy van trén coéng cu
Expasy Protparam [24]. Theo d06, sdu tinh chat
co ban cla protein, bao gom kich thudc phan
tl, trong lvong phan t&, diém dang dién, do
bat &n dinh, chi s6 béo va dé wa nudc trung
binh dwoc tinh toan va thé hién & Bang 2.

Bang 2. Dic tinh co’ ban cia nhém TF PLATZ cla cay san

STT Genelb Kich Trong 'Dié?m ?6 bat Chisé P wanudc
thwéc lwong dang dién on dinh béo trung binh
1 Manes.01G121150 190 22,02 9,66 67,54 65,68 -0,69
2 Manes.01G268300 248 27,61 9,08 56,40 84,11 -0,13
3 Manes.03G075532 277 30,72 5,94 60,29 75,63 -0,40
4 Manes.03G075500 277 30,75 5,94 59,62 75,27 -0,41
5 Manes.05G130400 235 26,48 9,27 56,27 69,23 -0,49
6 Manes.05G048200 243 27,17 8,85 56,23 80,62 -0,14
7 Manes.06G043200 244 27,70 8,62 56,23 70,20 -0,45
8 Manes.08G016000 212 24,04 8,33 65,98 82,31 -0,38
9 Manes.08G064000 250 28,04 9,10 58,84 64,76 -0,60
10 Manes.09G048606 216 24,64 9,47 78,96 72,64 -0,55
11 Manes.09G128900 256 28,93 9,04 47,13 65,47 -0,70
12 Manes.11G153600 212 24,45 8,68 80,37 67,50 -0,76
13 Manes.14G120600 240 27,27 8,71 64,75 70,62 -0,43
14  Manes.15G136800 218 25,33 9,19 58,28 67,98 -0,78
15  Manes.15G188400 218 24,84 9,22 60,49 61,70 -0,74
16 Manes.16G052100 272 30,15 6,75 59,76 74,52 -0,38
17 Manes.17G083200 182 21,36 9,91 39,80 72,86 -0,61
18 Manes.17G085975 230 26,58 9,38 66,98 64,00 -0,69
19 Manes.17G011500 221 24,90 9,29 55,57 66,11 -0,61
20 Manes.18G000750 239 26,96 8,92 54,59 68,49 -0,52

K&t qua phan tich kich thuéc protein cla
nhédm TF PLATZ & cay san cho thay, cac thanh
vién déu co chiéu dai kha tuwong déng, vai
Manes.17G083200 la protein cé kich thudc bé
nhat (182 géc amino acid) va hai protein, bao
gdbm Manes.03G075532 va Manes.03G075500,
chia sé kich thuwdc 1én nhat (277 géc amino acid).
Tuwong tu, trong lvgng phan tl&r cda cac thanh
vién trong nhém TF PLATZ & cay san dao dong
tr 21,36 (Manes.17G083200) -30,75 kDa
(Manes.03G075500), voi gid tri trung binh dat
khoang 26,50 kDa. Phan I&n (17 trén téng s6 20)

cac thanh vién cla nhém TF PLATZ & cay san déu
la cac protein ¢ tinh base, véi gia tri diém dang
dién dao dong tlr 8,33 (Manes.08G016000) -
9,91 (Manes.17G083200), ngoai trir ba thanh
vién con lai la phan t& protein cé tinh acid, bao
gdm Manes.03G075532 (diém dang dién dat
5,94), Manes.03G075500 (diém dang dién dat
5,94) va Manes.16G052100 (diém dang dién
dat 6,75). Tiép theo, gia tri bat én dinh cla cac
thanh vién trong nhém TF PLATZ & cay san phan
I&n déu > 40,00, ngoai trlr Manes.17G083200
(d6 bat 6n dinh dat 39,80), chirng t6 da s6 cac
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thanh vién trong nhdm TF PLATZ & cay san cé
tinh bat 6n dinh trong 6ng nghiém. Phan tich
cho thay chi s béo cla cac protein thuéc nhém
TF PLATZ & cay san c6 gia tri dao dong tir 61,70
(Manes.15G188400) - 84,11
(Manes.01G268300), véi chi s& béo trung binh
dat 74,59. Cudi cung, két qua phan tich d6 ua
nudc trung binh cda cac thanh vién trong nhém
TF PLATZ & cay san cho thay tat cd cdc protein
nay déu cé tinh va nudec, vai gia tri d6 ua nudc
< 0, dao dong tir -0,78 (Manes.15G136800) - -
0,13 (Manes.01G268300).

Cé thé thay rang, két qua phan tich dic tinh
co ban vé protein cta cac thanh vién trong
nhém TF PLATZ & cay san ciling twong dong vdi
nhitng bdo cdo trudc day. Cu thé, nhém TF
PLATZ & cay cai bap Trung Quéc cd kich thudc
phan tlr dao ddng tlr 165 - 325 g6c amino acid,
twong &ng vdi trong luong phan tlr dat tir
19,158 - 36,917 kDa [13]. Trong do, chi cd hai
(trén téng s6 24) thanh vién trong nhém TF
PLATZ & cay cai bap Trung Quéc c¢é tinh acid
(diém dang dién < 7), trong khi tat ca cac protein
con lai déu thé hién tinh base, véi diém dang
dién > 7 [13]. Nghién ctru nay cling cho thay, gia
tri d0 wa nudc trung binh cla cac thanh vién
trong nhém TF PLATZ & cay cai bap Trung Quéc
déu < 0, dao ddng tir -0,202 - -0,819, chirng td
chung cling cé tinh ua nwdc [13], tuong tw nhw
ghi nhan trong nghién ctu nay. O lta my, cic
thanh vién cia nhém TF PLATZ c6 kich thudc
phan tl&r dao dong tir 145 - 275 gbc amino acid
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Hinh 1. Mdrc dd biéu ta

[

(gid tri trung binh dat 221 g6c amino acid),
trong lvong phan tir dat tir 16,67 - 29,76 kDa
[12], diém dang dién cé gia tri tir 5,21 - 9,68
[12]. Gan day, nhém TF PLATZ & cay bach qua
cling da duwoc phan tich dac tinh ly héa [16].
Theo d6, chiéu dai trung binh cta TF PLATZ &
cay bach qua co6 gié tri dat khodng 270,27 gbc
amino acid, voi GbPLATZ1 cé kich thudc dai
nhat, dat 348 géc amino acid [16]. Trong lugng
phan tl cia TF PLATZ & cay bach qua dat tw
25,84 - 38,74 kDa, v&i diém dang dién dao dong
trong khodng base, tir 8,02 - 9,26 [16]. O céc
loai trong chi Malus spp., nhédm TF PLATZ cé
kich thuwdc da dang, tlr 133 - 893 géc amino
acid, vdi trong lwgng phan t&r & ngudng tu
15,31 - 99,11 kDa [15]. Trong khi do, gia tri
diém dang dién cla nhdm TF PLATZ & chi Malus
dao dong tlr 6,10 - 9,94 [15].
3.3. Panh gia mirc do biéu hién cia nhém TF
PLATZ trong giai doan sinh trwéng va phat
trién cda cay san

Dé danh gia biéu hién dic thu cda cac gene
m3 hdéa nhém TF PLATZ & cay san, dit liéu
GSE82279 [19] trén GEO NCBI [20] d3 duoc
khai thac dé phan tich gid tri FPKM cua tirng
gene tai m6i mau mod co quan chinh. K&t qua
phan tich di¥ liéu biéu hién tai b6n mau mo, bao
gdm FEC, OES, RAM va SAM duoc thé hién &
Hinh 1 va tai 07 co quan/bd phan chinh, bao
gdm 134, gan 13, cudng 13, ré soi, cl, chdi bén va
than dwgc minh hoa & Hinh 1.

Manes.01G268300
Manes.05G048200
Manes.17G011500 .
Manes.09G 128900 Biéu hién dac thu
Manes.05G 130400
Manes.09G048606
Manes.08G064000
Manes.18G000750
Manes.03G075532
Manes.03G075500
Manes.01G121150
Manes. 11G153600
Manes.17G083200

Biéu hién manh

C6 xu hwéng bidu hién manh

C6 biéu hién

Manes. 17G085975
Manes.08G016000
Manes. 15G 136800
Manes.16G052100
Manes. 15G 188400
Manes. 14G 120600
Manes.06G043200

Biéu hién yéu

Dwéi ngwdng phat hién

@)
L
T

c gene ma héa nhém TF PLATZ & bdn mau md trén cay san
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Theo d6, két qua phan tich cho thay tam
(trén tong s6 20) gene m3 hda nhém TF PLATZ
& cay san, bao gdbm Manes.01G121150,

Manes.03G075532, Manes.03G075500,
Manes.08G016000, Manes.08G064000,
Manes.11G153600, Manes.17G083200 va

Manes.17G085975 cé gid tri FPKM & dudi
ngudng phat hién hodc cd biéu hién yéu. Trong
khi d6, 12 (trén t8ng s6 20) gene con lai cd biéu
hién tai it nhat mot mau mé trén cay san. Cu
thé, gene Manes.01G268300 c6 xu hudng biéu

La

Chdi bén
Cubng la

Gan la

hién tai FEC va OES, trong khi
Manes.05G048200 1a gene c6 biéu hién tai
SAM. Nghién ctu ciing da chi ra rang, gene
Manes.17G011500 c6 biéu hién tai OES va
RAM. Bang chu y, Manes.15G188400 dugc xac
dinh 13 gene cé xu hudng biéu hién manh tai
FEC va OES, trong khi Manes.16G052100 c6
biéu hién manh tai SAM va OES. Dic biét,
Manes.06G043200 |a gene c6 biéu hién dic thu
tai OES va RAM, va Manes.14G120600 la gene
cé biéu hién manh tai RAM.

Manes. 15G 188400
Manes.09G 128900
Manes.17G011500
Manes.08G016000
Manes. 15G 136800
Manes. 17G085975
Manes. 14G 120600
Manes.03G075532
Manes.03G075500
Manes. 11G 153600
Manes.17G 083200
Manes.01G 121150
Manes. 18G 000750
Manes.16G052100
Manes.01G268300
Manes.05G 048200
Manes.09G 048606

Biéu hién dac thu

Biéu hién manh

C6 xu hwdng biéu hién manh

C6 biéu hién

Biéu hién yéu

Duwéi ngudng phat hién

Manes.06G 043200
Manes.08G 064000
Manes.05G 130400

Than

Hinh 2. Mirc do biéu hién cla cac gene ma héa nhém TF PLATZ
& bay co quan/bd phan chinh trén cay sin

K&t qua phan tich mirc d6 biéu hién cla cac
gene ma hda nhém TF PLATZ & bay vi tri chinh
trén cay san cho thay, 11 (trén téng s6 20)

gene, bao  gébm Manes.01G121150,
Manes.03G075532, Manes.03G075500,
Manes.08G016000, Manes.09G048606,
Manes.11G153600, Manes.14G120600,
Manes.15G136800, Manes.17G083200,

Manes.17G085975 va Manes.18G000750 cé
mic d6 biéu hién duwdi ngudng phat hién hoac
bi€u hién yéu & tat cd cac co quan/bd phan
chinh. Cac gene con lai dugc xéc dinh cé biéu
hién & it nhat mét co quan/bé phan chinh trén
cay san. Cu thé&, Manes.05G130400 la gene cé
biéu hién d3c thu & cb san, trong khi
Manes.09G128900 cé biéu hién manh tai cd va

ré soi, dit ra gia thuyét rang hai gene nay cé
chirc néng lién quan dén céc qua trinh sinh ly
dién ra & cac bd phan duwdi mat dat. Trong khi
do, Manes.15G188400 va Manes.17G011500
c6 biéu hién manh & tat cd 07 co quan/bd phan
chinh trén cay san, ngoai trir tai |4 va ré sgi, goi
y rang 02 gene nay c6 kha nang tham gia vao
diéu hoa qud trinh sinh trwdng va phat trién tai
Ccac co quan nay trén cay san.

Trong nghién ctru trwdc day, cac gene ma
héa nhédm TF PLATZ & cac loai thyc vat cling thé
hién mtrc d6 bidu hién khac biét gitta cdc mau
mo, chirng td rang nhdm protein diéu hoa nay
c6 thé lién quan dén nhiéu vai trd khac nhau. Vi
du, gene AtPLATZ1 dugc ting cwdng biéu hién
& mau ré trong diéu kién x{r ly véi absicic acid
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va diéu khién sy phat trién cta ré chinh trén
cay Arabidopsis [27], trong khi gene AtPLATZ7
duoc chirng minh la kiém soat kich thwdc cla
mo& phan sinh ré thong qua kich thich cla cac
gbc Oxi nguyén tlr hoat dong [28]. Mét gene
khac trong nhdm TF PLATZ & cay Arabidopsis la
AtPLATZ3 c6 chirc nang tang cudng sy phat
trién cda 1a thdong qua cai thién ty & va do dai
cla qué trinh biét hda té bao xady ra & 14 [29]. O
cay bach qua, gene GbPLATZ9 biéu hién manh
& ré va hat trong qua trinh phat trién cla hat
[16]. Trén cdy lba my, tdm (trén téng s6 62)
gene thanh vién trong nhém TF PLATZ c6 biéu
hién manh & ré, than, 14 va hat & mét sd giai
doan phat trién [12]. Vi du, ba gene thanh vién,
bao gdbm TaPLATZ26, TaPLATZ31 va TaPLATZ32
c6 biéu hién manh & hat giai doan 5 va 10 ngay
sau khi hinh thanh, trong khi gene TaPLATZ30
bi€u hién manh & tat ca céc giai doan phat trién
cla hat [12]. Ba gene khdc, bao gbm TaPLATZ6,
TaPLATZ2 va TaPLATZ4 c6 biéu hién dic thu &
ré va 14 cla cay lda my [12]. Mt khac, mic do
biéu hién clia gene GhPLATZ1 & loai Gossypium
hirsutum duwoc tang cudng trong diéu kién bat
loi va x(r ly phytohormone ngoai sinh & mau cay
non 20 ngay tudi [30]. Cac két qua nay da goiy
vé chirc nang cta cdc gene m3 hdéa nhém TF
PLATZ & cay san tai cac vi tri co quan/bd phan
chinh ma ching cé biéu hién dic thu.

4. KET LUAN

- Téng s6 20 thanh vién cha nhém TF PLATZ
da duogc sang loc va xac dinh trén cay san.
Trong d6, 19 trén tdng sd 20 thanh vién cla
nhom TF PLATZ, ngoai trr Manes.01G121150,
da dwoc chu giai va dinh danh.

- Phén tich d&c tinh cho thay cac thanh vién cla
nhém TF PLATZ & cay san ¢6 kich thudc va trong
lvgng phan tlr tvong dong, cé tinh wa nuéc, vdi
da s6 protein thé hién tinh base va c6 ciu truc
khéng én dinh trong diéu kién &ng nghiém, twong
tu nhu trén cac loai cay trong khac.

- Khai thac dit liéu RNA-Seq cho thay 06

gene, bao goém Manes.05G130400,
Manes.06G043200, Manes.09G128900,
Manes.14G120600, Manes.15G188400,

Manes.17G011500 cé biéu hién dac thu tai it
nhat mot mau mé hoic co quan/bd phan chinh
trén cay san.
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