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Tom tit:

Tom su (Penaeus monodon) 1a loai dugc nudi phd bién & nuwéc ta va trén thé giéi. Hién nay, ngudn tém bo me phuc
vu cho san Xuit giong van phu thudc vao tom st tw nhién béi vi chét lugng sinh sén cia tom ty nhién cao hon tom
gia hoa. Muc tiéu ciia nghién ciru la phén tich sw biéu hién gen cua buong trirng tom su tw nhién & giai doan chua
thanh thuc va thanh thuc sinh sdn bz‘lng cac phuong phap phan tich dua vao hé gen tham chléu, va so sanh két qua
tir cac phuong phap phéan tich nay. cDNA ciia cac mau buong tring dwoc gidi trinh tuw bang thiét bi Illumina. Két
qua lap rap bang phuong phap c6 hé gen tham chiéu dat 71.678 contig, trong do d¢ dai N50 cia contig 1a 1.587 bp.
Két qua phan tlch sw biéu hién gen dua vao hé phién ma vira xdy dung xac dinh dwgc 288 gen c6 biéu hién khac biét
khi so sinh miu budng trimg cta giai doan thanh thuc va chwa thanh thuc. Truomg hop phén tich gen biéu hién
bang cach ciin chinh trye tiép 1én hé gen tham chiéu chi xac dinh duwgc 49 gen ¢6 biéu hién khac biét. Két qua phan
tich sw biéu hién gen ciing cho théy nhirng gen lién quan dén tinh trang sinh sian co biéu hién tang ¢ giai doan thanh
thuc, bao g(‘A)m vitellogenin, NADH dehydrogenase subunit 2, anti-lipopolysaccharide factor-like. Két qua biéu hién
gen khong dong nhit giira 2 phwong phap phén tich dwogc thao luén.

Tir khéa: hé gen tham chiéu, Penaeus monodon, su biéu hién gen, tinh trang sinh san, tdm su.
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Abstract:

The black tiger shrimp (Penaeus monodon) is widely cultured in Vietnam and worldwide. Broodstock source for
post-larval production still relies on the wild shrimps due to their higher reproductive quality in comparison with the
domesticated broodstock. The aims of the current study were to analyse differential gene expression in the ovaries
of black tiger shrimp between the stages of reproductive maturation using the reference genome-based approaches
and to compare the results generated by these approaches. cDNAs of the ovarian samples were sequenced using
the Illumina platform. Genome-guided assembly (GGA) was employed to generate 71,678 contigs with an N50
length of 1,587 bp. For gene expression analysis, the newly built-transcriptome-based approach identified a total
number of 288 differentially expressed genes (DEGs) when the samples between the non-mature and mature stages
were compared. The gene expression analysis using the reference mapping approach resulted in only 49 DEGs.
The analyses indicated that many genes involved in the reproductive maturation were up-regulated, including
vitellogenin, NADH dehydrogenase subunit 2, and anti-lipopolysaccharide factor-like. Different results of gene
expression from both approaches are discussed.

Keywords: black tiger shrimp, gene expression, Penaeus monodon, reference genome, reproductive trait.
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1. Dat van de

Hon mot thap ky qua, sy phat trién cua ky thuat giai
trinh ty gen thé hé mdi (NGS) da tao diéu kién thuan loi
gidi trinh tu toan bd h¢ gen hodc hé gen phién ma cho nhiéu
loai khong phai 12 loai nghién ctru mau, trong dé co cac loai
thiy san. NGS cling tao ra cudc cach mang trong Iinh vuc
nghién ciru hé gen chirc ning va sy biéu hién cua cac gen.
Tuy nhién, han ché cua da sb thiét bi NGS hién nay la chi
giai trinh ty cac doan ngén nén gy khé khin cho budc lip
rap tiép theo, dac biét 1a cac hé gen co nhiéu vung lap lai
nhu t6m st [1]. Phin 16n cac nghién ctru sir dung phuong
phap lap rap khong c6 hé gen tham chiéu vi nhiéu loai chua
¢6 hé gen hoan chinh dugc cong bd. Pdi v6i nhitng lodi ¢6
hé gen tham chiéu, phuong phap lip rap dua vao hé gen
tham chiéu (GGA) dé huéng din qua trinh dinh vi chinh xac
hon va cho két qua 1ap rap t6t hon. Tat ca cac bude chu giai
va phan tich gen biéu hién phu thudc hoan toan vao két qua
lap rap. Vi vay chat lugng ciia két qua ldp rép tac dong truc
tiép dén két qua cua cac phan tich vé sau. Phuong phap lip
rap dua vao h¢ gen tham chiéu c6 thé 1a mot lua chon dé dat
chat luong lip rap t6t hon.

Hién tai, tom st (Penaeus monodon) van la ddi tuong
nudi chit lyc & nude ta va dong gop dang ké vao gia tri xuat
khau cua nganh thily san. Nam 2022, san luong tom su dat
271.000 tan va xuat khau dat 574 triéu USD, chiém 13,3%
co cAu cac san pham tom xuét khau ciia Viét Nam [2]. Tom
st bd me chu yéu danh bét tir ty nhién vi sttc sinh san cta
tom me va chat luong tom gidng vuot tréi so voi tom bd
me gia héa. Nhiéu nghién ctru so sanh h¢ phién ma ciia tom
st ty nhién va gia hoa dé tim kiém cac gen tiém nang lién
quan dén tinh trang sinh san [3, 4]. Nghién ciru hién tai phan
tich sy biéu hién gen khac biét & budng trimg giai doan tién
thanh thuc va thanh thuc cta tdom me tu nhién. Ddi véi tom
st1, hé gen hoan chinh da dwoc cong bd bai T. Uengwetwanit
va cs (2021) [5]. Vi vay, phuong phap 1ap rap hé gen phién
mi va phén tich sy biéu hién gen ciia md budng trimg sir
dung phuong phap c6 hé gen tham chiéu. Muc tiéu cua
nghién ciru 1a xac dinh cac gen tiém nang dong gop vao su
thanh thuc sinh san cua tom sd tu nhién va so sanh két qua
ctia cac phuong phap phén tich sy biéu hién gen.

2. Doi tuong va phuong phap nghién ciiu
2.1. Mdu tom thi nghi¢m

Mau tom st cai tu nhién & giai doan tién thanh thuc (giai
doan 1, n=3) va giai doan thanh thuc sinh san (giai doan 4,
n=3) duoc thu thap tai ving bién tinh Ba Ria - Viing Tau

%H%-IE 66(7) 7.2024

do ngu dan dia phuong danh bit. Cac giai doan phat trién
budng trimg ciia tom cai dugc xac dinh bang phwong phap
soi dén dudi bung dé kiém tra kich thudc ciia budng trimg
[6]. Budng tring 1a co quan dich ctia nghién ctru hé gen
phién ma dugc luu trit trong RN Alater (Invitrogen, Hoa Ky)
va bdo quan ¢ -80°C cho dén khi thue hién ly trich RNA.

2.2. Ly trich RNA tong sé, tong hop thuw vign cDNA va
gidi trinh tw bang Ilumina

Miu budng trimg dugc ly trich RNA tong sb bing
phuong phap TRIzol/Chloroform (Invitrogen) [7]. RNA
tong s6 dugc dinh tinh va dinh luong biang may quang
phd Nanodrop™ (Thermofisher) va Bioanalyser 2100
(Agilent). mRNA duoc ly tach khoi hdn hop RNA tong s6
bang Dynabeads mRNA purification kit (Invitrogen) theo
huéng dan ciia nha san xuat. Sau d6 mRNA duoc phan cit
doan ngiu nhién va dugc sir dung 1am khudn mau dé tong
hop cDNA bang TruSeq® Stranded mRNA Library Prep kit
cta Illumina theo huéng dan cia nha san xuét. Thu vién
¢DNA duoc giai trinh ty bang may Illumina NovaSeq 6000
tai Novogene (25 Pandan Crescent #05-15 TIC Centre,
Singapore 128477) vao nam 2022.

2.3. La"p rdp cdc doan trinh tw co hé gen tham chiéu va
chu gidi cac doan mRNA

Chét luong cac doan trinh ty thé dugc danh gia
bang phan mém FastQC phién ban 0.11.6 (http://www.
bioinformatics.babraham.ac.uk/projects/fastqc/). Sau do,
cac doan trinh tu thd kém chat lugng va cac doan adapter
duogc loai bo bang phan mém Trimmomatic [8] véi cac tham
s6 dugc dat ra nhu sau: ILLUMINACLIP: TruSeq3-PE-2.
fa: 2: 30: 10 HEADCROP:13 LEADING:5 TRAILING:5
SLIDINGWINDOW:5:15 MINLEN:50. Tét ca céc doan
trinh ty ngdn dat chit luong sau danh gia duoc tap hop va
lap rap thanh bo phién mi theo trinh ty cua hé gen tham
chiéu. Pau tién, cac tap tin danh muc gen dugc xdy dung
tir h¢ gen tom su P. monodon luu trir trén GenBank véi ma
s6 PRINA679074 bang cong cu HISAT2 phién ban 2.1.0
[9]. Tiép theo, cac doan trinh ty ngén tinh sach duoc sép
xép va dinh vi vao cac tap tin danh muyc gen vua tao ra
bang cong cu HISAT?2 phién ban 2.1.0 v6i nhiing thong sd
mac dinh cia cong cu. Sau do, cac doan trinh tu ngén da
dugc sip xép theo trinh ty trén hé gen dugc lap rap dé xay
dung h¢ gen phién ma tom su cho nghién curu cua chung toi
bang Trinity [10] dua trén hé gen tham chiéu. Cudi cung,
cac contig trung lap dugc nhom lai bang CD-HIT phién ban
4.8.1[11]. Chat luong ciia hé gen phién ma vira lap rap dugc
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danh gia can clr vao co s¢ dir liéu bd gen ctia dong vat chan
khop (arthropoda odb10 lineage) su dung BUSCO [12].
Céc contig dugc chu giai bang BLASTx ctia NCBI [13] dwa
vao co s¢ dit liéu NR (Non-redundant) véi gia tri E<le®.

2.4. Phén tich sw biéu hi¢n gen ciia mdu buong trirng
0 giai doan tién thanh thuc va thanh thuc

Trong nghién ciru nay, chung t6i phan tich so sanh sy
biéu hién gen ciia buong trimg gilta giai doan t1en thanh
thuc va thanh thuc bang 2 phuong phap: (1) Sép xép va dinh
vi tryc tiép vao hé gen tham chiéu (ma sb PRJNA679074)
(reference mapping - phuong phap RM); (ii) Sap xép va dinh
vi dua vao h¢ gen phién ma vura dugce xay dung tir phuong
phap 1ap rap c6 hé gen tham chiéu & bén trén (phuong phap
GGA).

Dbi v6i phuong phap RM, cac doan trinh ty ngin cua
tung mau buéng trimg dugc sép Xép va dinh vi vao cac tap
tin danh muc gen bang céng cu HISAT2 phién ban 2.1.0.
Tiép d0, cac doan trinh tu da duoc dinh vi duoc Sép xép
thir tw bang cong cu Samtools phién ban 1.15 [14]. Cong
cu HTSeq phién ban 0.9.1 [15] duoc sir dung dé xac dinh
s6 lwong doan trinh ty duoc sap xép 1én mdi gen & cac mau
budng trimg c6 giai doan thanh thuc khac nhau. Két thuc
budc nay tao ra cac tap s6 liéu dinh luong céac doan trinh ty
ngin cho mdi gen biéu hién (transcript).

Pbi V0'1 phuo‘ng phap GGA cac doan trinh ty ngin cua
timg mau budng trimg dugc sap xép trinh ty dya vao thu
vién contig thay cho cac tip danh muc gen bang cong cu
Bowtie 2 [16]. Cac doan trinh ty ngén da duoc dinh vi vao
thu vién contig ciing tiép tuc duoc sip xép theo thir ty bang
Samtools. Cong cu RSEM [17] dugc st dung dé xac dinh
s6 lwong doan trinh ty ngén cua cac miu budng trimg duoc
sdp xép 1én mdi contig. Twong ty bén trén, két thic budc
nay tao ra cac tap s6 liéu dinh luong céc doan trinh tu ngén
cho mdi contig.

Cac tap sb liéu dinh luong cac doan trinh ty ngén tur
mdi phuong phap phén tich duoc sir dung dé phan tich sy
biéu hién gen khéc biét gitra mau budng trimg & giai doan
1 va giai doan 4 bang cong cu DESeq2 phién ban 3.5.3 [18]
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trén nén tang R. Nhiing transcript hay contig c6 tong sb cac
doan trinh tu ngén tir tAt ca mau nho hon 10 bi loai bo. Mot
transcript hay contig dugc xac dinh 1a co biéu hién gen khac
biét giira giai doan 1 va 4 dua vao cac gia tri: |log2(fold
change)|>2, gia tri p diéu chinh (p-adjusted value) <0,05.

3. Két qua va ban luan

3.1. Két qud ld’p rdap b(ing phwong phap co hé gen
tham chiéu

Két qua giai trinh ty thu vién ¢cDNA cua cic miu md
buéng trung va chét luong cua cac doan trinh ty duoc
trinh bay ¢ bang 1. Sé luong doan trinh tu tho lan luot 1a
43.284.300-45.841.714 cho mau budng trimg & giai doan 1
va 44.647.570-55.300.914 cho miu budng trimg & giai doan
4. Budc sang loc bang cong cu Trimmomatic di loai bo
doan adapter va cac doan trinh tu chét luong kém. S6 luong
doan trinh ty sau danh gia dat 41.194.378-44.154.658 cho
mau budng trimg & giai doan 1 va 42.517.950-52.755.746
cho méu budng trimg ¢ giai doan 4. Kich thudc cia cac
doan trinh ty sau danh gia la 50-137 bp.

Nghién ctru ciia chung t6i st dung phwong phép lap rap
dua vao hé gen tham chiéu. Vi vay chi cac doan trinh tu
duoc sép xép va dinh vi vao h¢ gen tham chiéu méi duge gil
lai cho budc lap rép. Cac chi s6 chinh cua hé gen phién ma
dugc trinh bay ¢ bang 2. Két qua lap rap dat 71.678 contig
(da loai bo cac contig lap lai) tir cac doan trinh tyu tinh sach
cong gop cua tit ca miu budng trimg & 2 giai doan. Chiéu
dai trung binh cua cac contig 1a 825 bp (dao dong tir 191
dén 25.504 bp). Chiu dai contig N50 1a chi tiéu dé danh
gi4 chit luong cua phan mém lip rap dat 1.587 bp. Nghién
ctru hién tai c6 chiéu dai N50 16n hon céc nghién ctu trudc
day cong bd cho chi tidu nay trén ciing dbi twong nghién
ctru [19, 20]. Bdi véi cac nghién ctru sir dung k§ thuat giai
trinh ty doan dai bang thiét bi PacBio hodc Nanopore, chiéu
dai N50 1an luot 1a 1.919 bp [21] va 1.728 bp [22], khong
16n hon nhiéu so véi N50 cia nghién ctru hién tai. bdi véi
hé gen c6 nhiéu ving lap lai, phan mém thudng bi 18i trong
xac dinh vi tri khi sép xép cac doan trinh tu ngén va dan dén
chat lugng hé gen 1ap rap thip [23]. Vi vdy, nghién ctru hién

Bang 1. Tom tat két qua giai trinh tw va danh gia chat lwong cac doan trinh tw ngan.

=

Mau Budng trirng giai doan 1 Budng trirng giai doan 4

Méu lgp 1 2 3 1 2 3

S luong trinh ty tho 45.841.714  43.284.300 44.784.006 44.647.570 47.042.688 55.300.914
S6 lugng trinh ty sau danh gi4 44.154.658 41.194.378 43.299.180 42.517.950 44.134.854 52.755.746
Kich thudc (bp) 50-137 50-137 50-137 50-137 50-137 50-137
Q30 (%) 91,09 92,50 91,88 91,84 91,54 91,50

Ty 1& sap xép va dinh vi vao hé gen tham chiéu (%) 84,36 87,51 83,50 87,77 87,17 86,69
Q30: chi s6 Phred danh gia chat lwgng céc doan trinh tu.
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tai lya chon phwong phap lap rap co hé gen tham chiéu dé
cai thién chat lugng hé gen phién ma dwoc lip rap. Két qua
phan tich BUSCO cho théy mirc d hoan chinh cta h¢ gen
phién ma méi lap rap dat 79,3%.

Bang 2. Két qua lap rap va sang loc cac contig.

Chi s6 phan tich Gia tri
Téng sb contig 71.678
Téng s6 base (bp) 59.141.777
Chiéu dai contig trung binh (bp) 825

Chiéu dai contig ngén nhit (bp) 191

Chiéu dai contig 16n nhét (bp) 22.504
Chiéu dai contig N50 (bp) 1.587

S lugng contig >1000 bp 16.491

3.2. Phan tich s biéu hién gen ciia méu buéng trieng 6
giai doan tién thanh thuc (giai doan 1) va giai doan thanh
thuc (giai doan 4)

Su phﬁn b s6 liéu cua thu vién hé gen phién ma cia cac
mau budng trimg & g1a1 doan 1 va 4 dugc trinh bay bang
do6 thi PCA (hlnh 1). Pd thi PCA minh hoa sy phan sO sO
liéu cia cac mau dua vao muc do tuong dong sO liéu gitra
cac mau phan tich. Hinh 1 cho thy sy biéu hién gen ctia hé
phién mi c6 thé phan thanh nhom riéng biét giita giai doan
1 va 4. Truc PCI cua hinh 1A gidi thich 42% sai khac gifra
cac nhém méu khi phén tich bang phuong phap RM. Trong
khi do, truc nay cua hinh 1B gidi thich 33% sai khac gitta
cac nhom mau khi phan tich bang phuong phap GGA. Tuy
nhién, phuong phap GGA c6 phan bd s6 liéu khac biét 1o rét
gilia giai doan 1 va 4. Db thi PCA cling thé hién s liéu cua
3 mau lap trong cung 1 giai doan c¢6 thé gom thanh nhom
tach biét. Diéu nay cho thiy sy trong dong cia biéu hién
gen giira cac mau lap sinh hoc ¢ cuing 1 giai doan nén du tin
cdy cho cac phan tich tiép theo.

(A) (B)
601 601 )
301 30- ( O -')

PC2: 29% phan b
o

PC2: 28% phan bé
o

-60 . . . -60 : : .
40 0 40 40 0 40
PGC1: 42% phan bb PC1: 33% phan bé

E] Giai doan 1 E] Giai doan 4

Hinh 1. D4 thi PCA ctia thw vién hé gen phién ma clia cac mau budng
trieng. (A) Phwong phap RM; (B) Phwong phap GGA.

Sé luong gen biéu hién khéc biét khi so sanh mau buéng
trimg & giai doan 4 v6i 1 dugc trinh bay bang dd thi volcano.
Pbi v6i phuong phap RM, tong cong 49 gen cb biéu hién
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khac biét duoc xac dinh, bao gdm 37 gen ting cudng biéu
hién va 12 gen giam biéu hién (hinh 2A). Truong hop phan
tich theo phuong phap GGA, tong cong 288 gen co biéu
hién khac biét khi so sénh mau cuia giai doan 4 véi 1. Trong
d6, 182 gen co biéu hién tang cudng va 106 gen c6 biéu hién
giam (hinh 2B). S6 lugng gen biéu hién khac biét giira 2 giai
doan thanh thuc phan tich bing phuong phap GGA cao gin
gap 6 1an so véi phuong phap RM. Phuong phap GGA ciing
xéc dinh dugc 8 gen c6 biéu hién ting gan 10 1an, trong do
c¢6 gen NADH dehydrogenase subunit 2 (mitochondrion).
A. Conesa va cs (2016) [24] cho biét phuong phép dinh
lugong béng cach sép xép va dinh vi cac doan trinh tu truc
tiép 1én hé gen tham chiéu c6 thé sir dung néu ty 1¢ dinh vi
vao hé gen tham chiéu dat 70-90%. Ty 1¢ dinh vi ciia bd
dir liéu trong nghién ctru hi¢n tai dat 83,50-87,77% (bang
1). Ty 1& nay cho thiy phuong phap RM c6 thé ap dung dé
phan tich sy biéu hién gen. Tuy nhién cac mau budng trimg
nghién ctru c6 thé c6 khac biét vé mat di truyén so véi mau
tom ctia hé gen tham chiéu (mdu tdm Thai Lan) duogc su
dung dé sép xép va dinh vi cac doan trinh ty. Céc bién ddi
hay do6t bién vé mit di truyén c6 thé 1a sai khac nucleotide
don hodc da nucleotide va sai khac cac ciu tric gen 16n déu
anh huong dén két qua sip xép va dinh vi trinh ty. Ngoai
ra, cac doan trinh ty ctia bg dit liéu hé gen phién ma dang
nghién ctru ¢ thé khong tring khép véi cac doan chu giai
cua hé gen tham chiéu cling bi loai trong qua trinh dinh vi
va dan toi két qua dinh lugng cac gen bi giam [25]. S6 lugng
doan trinh tu bi loai bo trong qua trinh dinh vi da lam giam
muc do chinh xac cua phan tich sy biéu hién gen & mau
budng trimg khi so sanh cic mau c6 giai doan phat trién
khac nhau. Nghién ctru hién tai cho thdy phuong phap RM
xéc dinh duoc s luong gen ¢ biéu hién khac biét thap hon
nhiéu 1an so véi phuong phap GGA. Két qua nay phu hop
v6i nhéan dinh cua A. Srivastava va cs (2020) [25].
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Hinh 2. D4 thi volcano. (A) Phuong phap RM; (B) Phwong phap GGA.
Chéam xanh (bén phai d thi) cho thay gen tang cwomg biéu hién, chadm dé
(bén trai dé thi) cho thay gen suy gidm bidu hién, chdm den (sat truc hoanh)
cho théy céac gen biéu hién khong khac biét gitra 2 giai doan.
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Két qua top 30 ciia cac gen co6 biéu hién ting hodc giam
nhiéu nhat & giai doan 4 khi so sanh v&i giai doan 1 bang
phuong phéap phan tich RM dugc trinh bay ¢ db thi heatmap
(hinh 3). Cac gen c6 biéu hién ting nhiéu nhit bao gém
anti-lipopolysaccharide factor-like, low-density lipoprotein
receptor isoform X3, pancreatic lipase-related protein
2-like, probable G-protein coupled receptor 61. Cac gen cé
biéu hién giam & giai doan 4 bao gdm phosphoenolpyruvate
carboxykinase, activating signal cointegrator 1-like, protein
ecdysoneless. Tuong tu, d6 thi heatmap (hinh 4) ctia phuong
phap phan tich GGA cho thiy gen c6 biéu hién ting ¢ giai
doan 4 la anti-lipopolysaccharide factor-like, vitellogenin,
NADH dehydrogenase subunit 2 (mitochondrion), actin,
cytoplasmic 1, leukocyte elastase inhibitor-like, myb/
SANT-like DNA-binding domain-containing protein 3,
zinc finger protein 208-like va DNA polymerase eta-like.
Cac gen c6 biéu hién giam & giai doan 4 1a neuroparsin
1, regulator of G-protein signaling loco-like isoform X6,
phosphoenolpyruvate carboxykinase.

Phuong phap RM va GGA déu xac dinh gen anti-
lipopolysaccharide factor-like c6 biéu hién ting & giai doan
budng trimg thanh thuc. S. Li va cs (2015) [26] bao cdo gen

FK506-binding protein 2

aquaporin AQPAe a-like

filamin-A isoform X1
fibroin heavy chain-like

. protein ecdysoneless

LO 1M
2O 1A
€O IM

anti-lipopolysaccharide factor-like

delta(7)-sterol 5(6)-desaturase erg32-like

putative ectonucleoside triphosphate diphosphohydrolase 2-like isoform X3
putative multidrug resistance-associated protein 1 isoform X2
RNA-directed DNA polymerase from mobile element jockey-like

anti-lipopolysaccharide factor tong hop 1 protein c¢6 kich
thude nhé co6 hoat tinh khang khuén va duogc xéc dinh ton tai
& nhiéu loai gip xéc, ké ca tom su. H. Ye va cs (2016) [27]
cong b rang, nhidu gen tham gia vao qué trinh mién dich
cling dong thoi tham gia vao qua trinh thanh thyc sinh san
ctia budng trimg. Tuy nhién, cho t&i thoi diém hién tai chua
¢ nghién ctru nao khang dinh gen anti-lipopolysaccharide
factor-like c6 anh huong tdi qua trinh thanh thuc sinh san ¢
giap xac. Do d6 két qua cta ching ti c6 thé bd sung thém
chtrc ning cta gen nay lién quan dén su thanh thyc sinh san
O tom su. Pac biét phuong phap GGA xac dinh duoc gen
vitellogenin co biéu hién ting khac biét & giai doan 4. Theo
S.J. Gutierrez va cs (2019) [28] budng tring thanh thyc bao
gdm qua trinh tong hop protein nodn hoang vitellin 1a ngudn
nang luong va dinh dudng quan trong nhat cho qua trinh phat
trién phoi. Vitellin dwgc san xuat tir sy phan giai tién chat
vitellogenin. Qua trinh tong hop va tich lily vitellogenin &
budng trimg quyét dinh su thanh thuc ctia budng trimg. Qua
trinh téng hop vitellogenin xay ra & budng tring va/hoic co
quan gan tuy tiry thudc vao loai giap xac va méi truong séng
ctia nd. Gen vitellogenin biéu hién ting khac biét & budng
tring giai doan 4 cua nghién ctru hién tai 13 twong dong voi
cong bd trude day [29]. Phuong phap GGA ciing phat hién

N W e

uncharacterized protein LOC113809022 0
CCAAT/enhancer-binding protein
uncharacterized protein LOC113802257
pancreatic lipase-related protein 2-like
alpha-(1,3)-fucosyltransferase C-like
probable G-protein coupled receptor 61
uncharacterized protein LOC113822665
monocarboxylate transporter 12-like

Rpn family recombination-promoting nuclease/putative transposase
transcription factor SOX-14

uncharacterized protein LOC113806261

low-density lipoprotein receptor isoform X3

| solute carrier organic anion transporter family member 5A1-like
FMRFamide receptor-like

reverse transcriptase family protein

potassium voltage-gated channel protein Shal-like

craniofacial development protein 2-like

activating signal cointegrator 1-like

uncharacterized protein LOC113818959

phosphoenolpyruvate carboxykinase

Hinh 3. D6 thi heatmap ctia phwong phap RM. Mau xanh cho thay s biéu hién giam, mau dé cho thay sw bidu hién ting; W101-W103: mau budng

trieng & giai doan 1; W401-W403: méu budng triing & giai doan 4.
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protease inhibitor Epi11
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1 anti-lipopolysaccharide factor-like

~ zinc finger protein 208-like
hypothetical protein C7M84_007745
DNA polymerase eta-like
myb/SANT-like DNA-binding domain-containing protein 3 0
uncharacterized protein LOC113803084

I 2
Retrovirus-related Pol polyprotein from type-1 retrotransposable element A
- methylmalonyl-CoA epimerase, mitochondrial

kinesin-like protein KIF2A isoform X2

Glucosamine-6-phosphate isomerase

phosphoenolpyruvate carboxykinase

putative phospholipid-transporting ATPase 11B
2-amino-3-carboxymuconate-6-semialdehyde decarboxylase-like isoform X1
regulator of G-protein signaling loco-like isoform X6

CUGBP Elav-like family member 2
~ alanine—glyoxylate aminotransferase 2, mitochondrial-like
glycine N-methyltransferase-like isoform X2

ligand of Numb protein X 2-like

uncharacterized protein LOC113802171
transcription factor E4F1

hypothetical protein OXYTRI_13058 (macronuclear)
hypothetical protein TTRE_0000982701, partial
Regulator of rDNA transcription protein 15

Hinh 4. Dé thi heatmap ctia phwong phap GGA. Mau xanh cho thay sw biéu hién gidm, mau dé cho thay sy biéu hién ting; W101-W103: mau budng

triing & giai doan 1; W401-W403: mau budng trirng & giai doan 4.

gen NADH dehydrogenase subunit 2 ciia ty thé c6 biéu hién
tang khac biét ¢ giai doan 4. Gen NADH dehydrogenase
subunit 1-4 1a gen lién quan dén san sinh ning luong va
duogc x4c nhan c6 biéu hién ting & tom s bi cat mat dé kich
thich thanh thuc sinh san [22]. Hai phuong phép phan tich
déu xac dinh gen phosphoenolpyruvate carboxykinase co
biéu hién giam ¢ giai doan 4. Pay 1a gen tong hop enzyme
tham gia vao qua trinh tao glucose va dugc bdo cédo ting
biéu hién & nghién ctru cua K. Sittikankaew va cs (2020)
[22]. Phuong phap GGA ciing xac dinh gen neuroparsin 1
¢6 biéu hién khac biét khi so sanh mau budng tring cua
giai doan 4 va giai doan 1. Gen neuroparsin tong hop cac
peptide than kinh tham gia vao qua trinh 10t xac, sinh san
va trao doi chat & cac loai gidp xac. Nghién ciru hién tai
cho thiy gen neuroparsin 1 c6 biéu hién giam & giai doan 4,
trong khi gen nay dugc bao cdo khong co sy biéu hién khac
biét co ¥ nghia giira giai doan budng trimg non va giai doan
tich lity non hoang [29]. Vi vdy két qua phan tich gen biéu
hién khac bi¢t phu thudc hoan toan vao phuong phap phan
t1ch giai doan thanh thuc ciia budng trimg, ngudn gbc cua
mau phan tich (tdm ty nhién hay tom gia hoa) va mic do da
dang di truyén ctia mau phan tich. Tuy nhién, cac gen biéu
hién khac biét phai dugc kiém dinh bang phuwong phap PCR
dinh lugng (qRT-PCR) dé khing dinh mirc d6 chinh xé4c ciia
phuong phép phan tich bang k¥ thuat giai trinh tw RNA.
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4. Két luan

Nghién ctru hién tai giai trinh ty hé gen phién ma dat
41.194.378-52.755.746 doan trinh ty tinh sach tuy thudc
vao mau budng trimg & cac giai doan khac nhau. Két qua
lip rap dua vao hé gen tham chiéu dat 71.678 contig v&i
chidu dai N50 1a 1.587 bp. Phan tich su biéu hién gen khac
biét gitra giai doan budng trimg tién thanh thuc va thanh
thuc cta tom su tu nhién dugc thuc hién béng 2 phuong
phap. Phuong phap phan tich dua vao hé phién ma mai xay
dung xac dinh dugc sb luong gen biéu hién khéac biét cao
gép nhiéu 1an so v&i phuong phép can chinh cac doan trinh
tu truc tiép 1én hé gen tham chiéu. Pdng thoi, nghién ciru
ciling xac dinh dugc mot sé gen lién quan dén qua trinh phat
trién va thanh thyc ctia budng trimg c6 biéu hién ting & giai
doan thanh thuc sinh san. Nghién ctru hi¢n tai da dé xuét cac
phuong phap kha thi trong phan tich sy biéu hién gen cho
cac nghién ctru sip t6i.

Nghién ctru ndy dugc tai trg boi Quy Phat trién Khoa
hoc va Cong nghé Qudc gia (NAFOSTED) thong qua dé tai
mi s6 106.05-2019.36. Nhém tac gia xin tran trong cam on.
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