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TOM TAT

Nghién ctru nay str dung ky thuét giai trinh ty RNA (RNA-seq) va PCR dinh lugng (qQPCR) dé
khao sat sy biéu hién ciia cac gen lién quan dén tinh trang sinh san & cac md dich khac nhau cua
tom s cai ty nhién va gia hoa. Muc tiéu ctia nghién ciru 13 so sanh sy tuong ddng trong phén tich
su biéu hién gen béng 2 k¥ thuat khac nhau. Dbi v6i mo gan tuy, 6 trong sb 10 gen khao sat co su
biéu hién tuong ddng gitta 2 ky thuét sir dung. Tuy nhién, gen cytochrome P450 2L1-like c6 biéu
hién giam khi phan tich bang ky thuat RNA-seq va biéu hién ting khi phan tich bang qPCR. Dbi
voi mo buong trimg, gen anti-lipopolysaccharide factor-like va gen NADH dehydrogenase subunit
1 ¢6 biéu hién trong ddng khi phan tich bang ca 2 phuong phap. Céc gen biéu hién & mod gan tuy
cling duoc khao sat & md budng trimg. Cac gen ndy khong c6 biéu hién hodc biéu hién khong c6 ¥
nghia thong ké khi phan tich bang ky thuat RNA-seq hoic gPCR. Nghién ciru ciing théo luan cac
cong cu tin sinh hoc anh huéng dén mirc do chinh xac trong dinh lwong va nhimng van dé c¢6 thé lam

sai khac két qua giira cac k¥ thuat sir dung dé phan tich sy biéu hién gen.

Tir khéa: Tom sii, Penaeus monodon, s biéu hién gen, RNA-seq, gPCR.

1. DAT VAN BE

K¥ thuat giai trinh ty RNA (RNA-seq) da trd
thanh k¥ thuat phd bién dé nghién ctru sy biéu
hién gen, thay thé cho ky thuat vi _mang
(microarray). Ky thut RNA-seq co6 nhiéu uu
diém so véi ky thuat vi mang: (i) khong can
thong tin ban dau cua céc trinh tu gen, (ii) tde do
giai trinh ty cao, ting dang ké mirc d6 bao phu
toan bo hé phién ma nén c6 nhiéu kha ning phat
hién cac doan phién mi hiém, (iii) khic phuc
duoc nhugc diém thién 1¢ch cua k¥ thuét vi mang
trong qua trinh lai cac mdi (probe), (iv) chi phi
thip hon so v6i k¥ thuat vi mang, ) két ni cac
doan trinh ty thanh céc contig (chu01 cac trinh tu
ADN lién tuc va lién k&, duogc ghép lai tor cac
doan ADN nho hon chdng chéo 1én nhau ma
khong c¢6 khoang tréng) cho phép nghién ciru ciu
trac cua cac gen, (vi) c¢6 thé dinh luong cac gen
biéu hién bang cach dém sé luong doan phién ma
clia mau phan tich [1]. Do d6, khi nghién ctru sy
biéu hién gen d6i véi da sb loai thuy san thiéu
thong tin di truyén thi RNA-seq 1 cong cu hitu
hiéu nhit. So véi k¥ thuat vi mang da co qui trinh

phan tich chuén, linh vuc nghién cuu st dung k¥
thuat RNA-seq con nhiéu ton tai trong xur 1y va
phén tich s6 liéu nén van chwa c6 qui trinh phén
tich chuan dugc chip nhan rong rai [2]. Hién tai
nhiéu cong cu tin sinh hoc ¢ san c6 thé xir Iy sb
liéu RNA-seq va c6 thé phan loai thanh 2 phwong
phap phan tich: (i) phuong phap dinh vi cac doan
trinh ty (read) truc tiép vao hé gen hodc hé phién
mi tham chiéu, tiép theo 1a dinh Iuvgng cac doan
trinh ty dd dugc dinh vi [3], [4]; (i) phuwong phap
goi 1a dinh vi gid dinh (pseudoalignment) chia
nho cac doan trinh ty thanh k-mer trude khi dinh
vi chiing vao cac gen [5], [6]. MOt doan trinh tu
ngan co thé c6 nhiéu két qua dinh vi khac nhau,
bao gom khong duoc dinh vi vao bat ky vi tri cua
hé gen (0), hodc 1 vi tri (1), hoac nhiéu vj tri cia
hé gen (> 1, goi 1a dinh vi da vi tri (multiread)).
Sau qua trinh dinh vi, céng cu tin sinh hoc tiép
tuc chuyén ddi két qua dinh vi dé dinh luong su
biéu hién gen. Mdi phin mém xir 1y cac doan
trinh tu c6 két qua dinh vi da vi tri theo phuong
phap khac nhau (loai trir hodc giwr lai) va day la
ngudn gde sai sb trong dinh luong biéu hién gen
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cua k¥ thuat RNA-seq. Vi vay, mic do chinh xac
ctia dinh luong biéu hién gen hoan toan tiy thudc
vao phﬁn mém tin sinh hoc duoc Iya chon va cac
thuat toan mac dinh cua tirng cong cu.

Tém su (Penaeus monodon) la ddi tuong
thuy san chu lyc 6 Viét Nam va mang lai gia tri
kinh té cao cho nganh thuy san. Nam 2024, dién
tich nuoi tdm su dat 662.000 ha va san luong
tom sa dat 284.000 tan, chiém 11,5% co ciu cac
san pham tom xuét khau véi gia tri xuat khau 1a
447,4 triéu USD [7]. K¥ thudt RNA-seq da dugc
ung dung rong rai trong nghién ctru hé gen phién
mi cia tom su lién quan dén tinh trang ting
trudng, dinh dudng, sinh san, khang bénh va tinh
trang chdng chiu voi diéu kién moi trudng bat
thuan. Hién tai, sb lwong hé gen phién ma cua
tom st luu trir trén co so dir liéu SRA-NCBI
(Sequence Read Archive Database of the
National Center for Biotechnology Information)
12 587 bo dir lidu. Thoi gian gan day, Nguyen va
cs (2025) [8] cong bd két qua nghién ctru so
sanh h€ gen phién ma cua tom su cai ty nhién va
gia hoa ¢ giai doan tién thanh thyc va thanh thyc
sinh san. Nghién ctru sir dung ky thuat RNA-seq
dé xac dinh sy biéu hién gen cia cac gen tiém
ning lién quan dén tinh trang sinh san cia tom
st va st dung k¥ thuat qPCR dé danh gia lai két
qua gen biéu hién tir ky thuat RNA-seq. Tuy
nhién, nghién ctru chwa phéan tich va so sanh chi
tiét su biéu hién gen gitra phuong phap RNA-seq
va qPCR. Vi vay, nghién ctu hién tai tiép tuc
phan tich su biéu hién gen cia mot sb gen tiém
ning lién quan dén tinh trang sinh san ¢ tdm su
cai bang k¥ thuat RNA-seq va qPCR. Muc tiéu
cua nghién ctru nay la danh gia mirc d¢ tuong
ddng cua dinh lugng gen biéu hién tir 2 k¥ thuat
phan tich khac nhau, tr 46 dinh hudéng k¥ thuat
phan tich phul hop trong nghién ctru sy biéu hién
gen & cac d6i twong thuy san.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Miu tom thi nghiém

Nghién ciru sir dung mau tom si cai ty nhién
va gia hoa & giai doan tién thanh thyc (giai doan 1)
va giai doan thanh thuc sinh san (giai doan 4). S6
luong mau tom tu nhién va gia hoa 1a 3 mau/giai
doan. M6 budng trimg va md gan tuy 1 co quan
dich ciia nghién ciru sy biéu hién gen bang ky
thuat RNA-seq va qPCR.

2.2. Phan tich sy biéu hién gen bing ky
thuat RNA-seq

K§ thuat RNA-seq phan tich sy biéu hién gen
bao gom cac budc co ban sau: Xt Iy dir lidu thd,
dinh vi cac doan trinh ty 1&€n thu vién gen (hé gen
hodc hé phién ma), wéc tinh $6 luong doan trinh
tu duge dinh vi va chuan héa két qua wdc tinh,
phan tich biéu hién gen sai khac giita cac diéu
kién thi nghi€ém khac nhau. Cac doan trinh tu
ngin cta ting mau mo dwoc dinh vi vao thu vién
h¢ phién mé cua tém su da dugc cong b [8] bang
cong cu Bowtie 2 [9] va tiép tuc duoc sip xép
theo thtr tw bang Samtools. Céng cu RSEM [10]
dinh luong doan trinh ty nga‘in cua tirng mau mo
dinh vi 1én mdi gen chu giai. Két thuc budc nay
tao ra cac tap s6 liéu dinh lwgng céac doan trinh tu
ngén cho mdi gen chu giai. Phan tich so sanh sy
biéu hién gen khac biét gitra giai doan 1 va giai
doan 4 & cac mau bang cong cu DESeq2 phién
ban 3.5.3 [11] trén nén tang R. Nhimg gen chi
g1a1 co tong sd cac doan trinh ty ngan tr tat ca
mau nhé hon 10 bi loai bo. Mot gen dugc xac
dinh 1a c6 biéu hién gen khac biét giita giai doan
1 va 4 dya vao cac gia tri: |logyx(fold change)| > 2,
gi4 tri p didu chinh (p-adjusted (p-adj)) < 0,05.

2.3. Phan tich sy biéu hién gen bing ky
thuit qPCR

Phan mém Primer 3 dugc st dung dé thiét ké
cac cap primer cho phan trng qPCR dua vao trinh
tw ldp rap clia cac gen bang phuong phap lap rap
khong c6 hé gen tham chiéu [8]. Phan tmg qPCR
bao gdom 2x GoTag® qPCR Master Mix
(Promega), 200 nM primer (Bang 1), 1 pul cDNA
va thém nudc cat (Ultrapure™ DNase/RNase-Free
Distilled Water (Invitrogen™)) dé dat thé tich
phéan ung 1a 20 pl. Phan ing PCR dugc thuc hién
trén may luan nhiét Eppendorf Realplex 4. Gen
elongation factor-1o. (ef-10) dugc luya chon la gen
d6i chimg ctia phan tmg qPCR. Thi nghiém thiét
ké 1ap lai 3 phan tng qPCR cho mdi miu. Gia tri
chu ki ngudng (Ct) cia mdi mau duoc tu dong tinh
toan bang phan mém duoc tich hop trén may lun
nhiét Eppendorf Realplex 4. Tur gid tri chu trinh
ngudng, phan tich sy biéu hién gen dugc thuc hién
theo phuong phap AACt, tir d6 so sanh mrc do
biéu hién tuong d6i cua cac gen dugc biéu dién
theo s6 lan thay d6i logy(fold change) (log,FC).
Két qua qPCR dugc phan tich thong ké (kiém dinh
Student’s t-test) va xac dinh sai khac c6 y nghia
thong ké dua vao gia tri p < 0,05.
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Bang 1. Trinh tw primer ciia cac gen sir dung cho phan irng qPCR

B.1-like

STT Tén gen Trinh ty primer (5'-3")

1 Anti-lipopolysaccharide factor- F: TTGACGTGTATCCGAAGTTGG
like R: GCTTTCATTGATGTGCTGAGG

) Carotenoid isomer oxygenase- F: AAAGGCGATCAGGCATCCAG
like R: AAAGGCGATCAGGCATCCAG

. F: CGACACTTTGCCCTCATACC

3 Cytochrome P450 2L1-like R: ATTCCCGAACACCCGAACAC
4 Crustacyanin-A2 subunit-like F: GTGACCACAGCAGGATTGAC
R: GGCGAAAGCAGAAGGGAAAT

5 Fatty acid binding protein I- F: ACGGTCTTGATGGTGACAAC

R: ACTTACGAGTATGCTTCCCAAG

6 | NADH dehydrogenase subunit 1

R: TCAGCTATAAAGATTAAGGCAAAACC

F: AGAGACTAATCGAACCCCTTTTG

Neuroparsin-A-like

F: CTTCCACCAACAGCCTTCG
R: AGACTTCGCAGCAGAGATGA

Oplophorus-luciferin 2-
8 monooxygenase non-catalytic
subunit-like

F: CTCACTGTCTTCCTTTCCCTTC
R: GAGACGTTGCTGACTAGGTTG

9 Sorbitol dehydrogenase-like

F: TGGGTCTGCGGTTCATAATG
R: GATAGACAGGGAGACAAACGC

F: CCATCAGGAGCATGAGGAAG

10 Phospholipase ABHD 3-like R: GCAGAGAGGCACAACAAAG

1 Vitellogenin F: TCAGGAAACACTCTCGCAAC
R: CAGATCAATAGAGCGAGGAAGG

12 Elongation factor-la F: TTCCGACTCCAAGAACGACC

R: GAGCAGTGTGGCAATCAAGC

Ghi chii: Gen 1, 4, 5, 9, 11 da kiém chimg bang ky thudt gPCR trong céng bé ciia Nguyen va cs

(2025) [8].
3. KET QUA NGHIEN CUU

3.1. Sw biéu hién gen ciia cic gen tiém
niing lién quan dén tinh trang sinh sin & mé
gan tuy

Két qua phan tich sy biéu hién gen cia cac
gen & md gan tuy dugc trinh bay & hinh 1. Ddi
vl nhom tom cai ty nhi€n, gen sorbitol
dehydrogenase-like (gen 9) va phospholipase
ABHD3-like (gen 10) c6 biéu hién gen tuwong
dong giita phuong phip RNA-seq va gqPCR.
Trong d6, gen sorbitol dehydrogenase-like co
biéu hién giam va gen phospholipase ABHD3-like
c6 biéu hién ting khi so sanh mau & giai doan
thanh thuc sinh san (giai doan 4) v6i mau & giai
doan tién thanh thuc (giai doan 1). Tuy nhién, gen
cytochrome P450 2LI1-like (gen 3) c6 biéu hién
giam (log,FC = -5.6) khi phan tich bang phwong
phap RNA-seq va c6 biéu hién ting (log,FC =
1,8) khi phan tich bang phuong phap qPCR.
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Ngoai ra, gen carotenoid isomer oxygenase-like
(gen 2) c6 biéu hién tuong dong gira 2 phuong
phép nhung khong c6 sai khac vé y nghia thng
ké & phuong phap qPCR (p > 0,05). Di véi
nhom tom cai gia hda, 4 gen (fatty acid binding
protein 1-B.1-like (gen 5), neuroparsin-A-like
(gen 7), sorbitol dehydrogenase-like (gen 9),
vitellogenin (gen 11)) trong s6 6 gen khao sat co
biéu hién twong dong khi so sanh giita 2 phuong
phép phan tich. Gen crustacyanin-A2 subunit-like
(gen 4) va oplophorus-luciferin 2-monooxygenase
non-catalytic subunit-like (gen 8) c6 biéu hién
nhung khong c6 y nghia thong ké khi phan tich
bang qPCR (p > 0,05). Phén tich mdi twong quan
giita két qua ciia phuong phap RNA-seq va gPCR
cho thay, hé sb twong quan dat gia tri trung binh
(> = 0,5695; hinh 2) va tang 1én ro rét @ =
0,8939; hinh 3) khi loai trir két qua cua cdc gen
¢6 biéu hién nguoc nhau hodc biéu hién khong c6
¥ nghia thong ké (4 gen).
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Hinh 1. So sanh su biéu hién gen 6 mé gan tuy
cia tém su cai tw nhién va gia hoa ba‘mg
phwong phap RNA-seq va qPCR. (Két qua
trinh bay: Trung binh + sai s6 chudn (trung binh
cia 3 mdu ldp lai ciia giai doan 1 hoiic 4 ciia
nhém tom tw nhién hodc gia héa). WH41: Miu
gan tuy cuia tom tw nhién so sdanh giita giai doan 4
va I; DH41: Mdu gan tuy ciia tom gia héa so
sanh giira giai dogn 4 va 1. Gen 2: Carotenoid
isomer oxygenase-like; gen 3: Cytochrome P450
2L1-like; gen 4: Crustacyanin-A2 subunit-like;
gen 5: Fatty acid binding protein 1-B.1-like; gen
7: Neuroparsin-A-like; gen 8: Oplophorus-
luciferin 2-monooxygenase non-catalytic subunit-
like; gen 9: Sorbitol dehydrogenase-like; gen 11:

Vitellogenin.)
20
L ]
15 4
& 10 1
) R2=0,5695
5
° [ ]
k . , . ~ , s
-20 -15 o -10 -ﬁ. 10 15 20
[ ]
-5
-10 -
RNA seq

Hinh 2. Méi twong quan ciia gen biéu hién giira
phwong phap phan tich RNA-seq va qPCR
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Hinh 3. Mbi twong quan ciia gen biéu hién
giira phwong phap phan tich RNA-seq va
qPCR (loai trir gen biéu hién khong twong
dong giira 2 phwong phap va gen biéu hién
khong sai khac c6 y nghia thong ké)

3.2. Sy biéu hién gen ciia cic gen tiém
ning lién quan dén tinh trang sinh san ¢ mé
budng tring

Két qua phén sy biéu hién gen ciia cac gen &
mb budng trimg dugc trinh bay ¢ hinh 4. Gen
anti-lipopolysaccharide factor-like va gen NADH
dehydrogenase subunit 1 déu c6 biéu hién ting &
mAau budng tramg cua tom ty nhién khi phan tich
bang ca 2 phwong phéap. Pdi voi miu budng trimg
cia tom gia hoa, cac gen fatty acid binding
protein 1-B.1-like (gen 5), oplophorus-luciferin 2-
monooxygenase non-catalytic subunit-like (gen 8)
va sorbitol dehydrogenase-like (gen 9) khong c6
su biéu hién khi phan tich bang phuong phap
RNA-seq (logFC = 0). Céc gen nay ciing c6 két
qua tuong tu khi phan tich bang qPCR: Gen 5
khong biéu hién, gen 8 va 9 ¢co biéu hién rét thép
(log2FC = 0,6 va 1,3) va khong c6 ¥ nghia thng
ké (p > 0,05). Gen neuroparsin-A-like (gen 7) cod
biéu hién giam khi phan tich bang RNA-seq
nhung khong c6 biéu hién khi phan tich bang
qPCR. Gen crustacyanin-A2 subunit-like (gen 4)
va gen vitellogenin (gen 11) c6 biéu hién khi st
dung 2 phuong phap phan tich khac nhau nhung
két qua biéu hién khong c6 ¥ nghia thong ké (p >
0,05). Mbi tuong quan cua su biéu gen gilia
phuong phap RNA-seq va qPCR khdéng duoc
trinh bay vi nhiéu gen khong c6 biéu hién hoic
biéu hién khong c6 ¥ nghia thong ké.
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Hinh 4. So sanh sy biéu hién gen & mé budng
trirng ciia tom su cai tw nhién va gia héa bing
phwong phap RNA-seq va qPCR. (Két qud
trinh bay: Trung binh + sai s6 chudn (trung
binh ciia 3 méu ldp lai ciia giai doan 1 hodc 4
ciia nhom téom tw nhién hodc gia héa). WO41:
méu buong trieng cia tém tw nhién so sinh
giita giai dogn 4 va 1; DO41: Miéu buéng trirng
ciia tom gia hoa so sanh giira giai doan 4 va 1.
Gen 1: Anti-lipopolysaccharide factor-like; gen
6: NADH dehydrogenase subunit 1; gen 4:
Crustacyanin-A2 subunit-like; gen 5: Fatty acid
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binding protein 1-B.1-like; gen 7: Neuroparsin-
A-like; gen 8: Oplophorus-luciferin 2-
monooxygenase non-catalytic subunit-like; gen
9: sorbitol dehydrogenase-like; gen 11:
Vitellogenin).

4. THAO LUAN

Sy biéu hién gen dugc phan tich bang ky
thuat RNA-seq phu thudc rat 16n vao bude dinh
vi cac doan trinh ty 1én thu vién gen va két qua
dinh vi 14 nguodn dir liéu cho dinh lugng muc do
biéu hién gen. Nghién ctru cia Corchete va cs
(2020) [12] khing dinh budc dinh lugng doan
trinh ty dwoc dinh vi va chuin hoa két qua udc
tinh 12 budc chinh anh hudong dang ké dén két qua
phan tich sy biéu hién gen. Nghién ctru sir dung
nhiéu cong cu dinh vi va thuat toan khac nhau dé
chuin hoéa két qua. Cong cu Cufflinks va RSEM
¢6 muc do chinh x4c cao nhat trong budc dinh
luong va theo sau la HTSeq va Stringtie. Thuat
toan chuan héa két qua wdc tinh thanh chi sb
TMM (Trimmed Mean of M value), tiép theo 1a
céc chi s6 RLE (Relative Log Expression), TPM
(Transcripts Per Million) c6 d§ chinh xac cao
trong dinh luong gen biéu hién. Nghién ctru hién
tai sit dung RSEM 1a céng cy dinh luong dya trén
nén tang két qua dinh vi tir cong cu Bowtie 2.
Trong qua trinh dinh vi, 1 doan trinh tu ngén co
thé dugce dinh vi & nhiéu vi tri khac nhau cta hé
gen hodc hé phién mi tham chiéu goi 1a trinh tu
da dinh vi. Mot sd cong cu mic dinh loai bd cac
doan trinh ty da dinh vi dan dén woc tinh thap
hon sb lugng trinh tu biéu hién. Trong khi do,
RSEM khic phuc dugc han ché nay nén c6 thé
nang cao muic d6 chinh xac cia budc udc tinh
dinh lugng. Cong cy RSEM st dung phuong
phap thdng ké khong dua vao trinh tu cua toan bd
hé gen tham chiéu ma chi dya vao thu vién trinh
ty phién ma. Piéu nay loai trir dwoc 16i dinh
lugng thdp hon gia tri thuc ciia gen biéu hién khi
cac doan trinh tu sai khac nhiéu véi hé gen tham
chiéu trong qua trinh dinh vi [13]. Ngoai ra, két
qua dinh vi ciing phu thudc dang ké vao chiéu dai
cua cac trinh ty phién ma (transcript). Theo
Musich va cs (2021) [14], tuy thudc vao cdng cu
dinh vi khac nhau s& cho két qua dinh vi cao hon
khi chiéu dai trinh tu > 1.000 base. Nghién ctru
nay phu hop voi két qua nghién cuu cua Musich
va cs (2021) [14] khi cac gen biéu hién cé su
twong ddng giita 2 k¥ thudt phan tich déu co

chiéu dai > 1.000 base (1.024 - 7.997 base (két
qua trich xuat tir tép RSEM)). Cong cu RSEM
ciing ¢6 thé udc tinh sy biéu hién gen & muc do
gen va muc do bién thé gen (isoform) [10]. Cac
bién thé gen 14 cac gen co ngudn gdc ttr mot gen
va duoc tao ra théng qua qua trinh cit ndi cac
vung ma hoéa cé lua chon (alternative splicing).
Su biéu hién gen co thé xac dinh & muc do bién
thé gen gitp hiéu duoc co ché didu hoa biéu hién
gen & ting mo nhét dinh hoic trong cac diéu kién
thi nghiém khac nhau. Pay 1a mot uu thé khi
nghién ctru sy biéu hién gen s dung ky thuat
RNA-seq.

~ Tuy nhi€n, nghién clru hién tai c6 nhiing gen
biéu hién khong tuwong dong khi so sanh giita 2 k§
thudt phan tich, cu thé 13 gen cytochrome P450
2L1-like & mau gan tuy clia tdbm tyr nhién va gen
neuroparsin-A-like & mau budng trimg cua tom
gia hoa. Nghién ciru cua Su va cs (2014) [15]
thyc hién danh gid so sanh toan dién cac ky thuét
nghién ctru sy biéu hién gen bao gdm RNA- sed,
ky thuat vi mang va gPCR. Nghién ctru khang
dinh, khong c6 ky thuat nao trong so 3 k¥ thuét
dugc so sanh dat do tin cy tuyét dbi trong dinh
luong, ké ca ky thuat qPCR van thuong dugc
xem la “tiéu chuan vang” trong nghién ciru dinh
luong gen. Nghién ciru cia Aguiar va cs (2023)
[13] ciing co két qua twong tu khi so sanh k¥
thuat qPCR va RNA-seq trong nghién ctru dinh
luong su biéu hién gen HLA. Nghién ciru nay
giai thich mot s6 nguyén nhén c6 thé lam cho két
qua khac nhau trong udc tinh dinh luong gitra 2
ky thuat. Pau tién, sy da dang di truyén la dac
tinh hién nhién hién dién & sinh vat nén cac mau
13p lai cua tom ty nhién hodc gia hoa khong hoan
toan giébng nhau. Tuy theo ky thuat RNA-seq
hodc qPCR c6 khuynh hudng thién vé 1 bién thé
gen nhét dinh hodc alen cta 1 gen dan dén két
qua khac nhau gitta 2 ky thuat. Nghién clru cua
Bustin (2010) [16] xac nhan két qua dinh luong
gen biéu hién bang qPCR thudng phu thudc vao
d6i twong nghién ctru, loai mé va thoi gian thu
mau. Do do, bat ky két ludn nao phai dugc dién
giai trong diéu kién thi nghiém cu thé. Tiép theo,
bude chuan héa sb liéu dinh lugng ciing gop phan
vao sai khac két qua giira cac phuong phap. DPéi
v6i k¥ thuat RNA-seq, thudt toan chuan héa tinh
toan chi s6 TPM sé& phu thudc vao chiéu dai cua
gen tham chiéu. Néu chiéu dai ctua gen tham
chiéu dai hon chiéu dai that cua gen phién ma, két
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qua udc tinh dinh luong sé thép hon sy biéu hién
thuc té. Ddi vai ky thuat qPCR, budc chuén hoa
s6 litu dinh lugng s& phu thudc vao gen ddi
chtng duoc Iya chon. Do d6 gen dbi ching phai
duoc kiém tra sy biéu hién gen 6n dinh & nhiéu
mau khac nhau trude khi lya chon la gen dbi
ching. Ngoai ra, két qua cua chi giai gen va
budc loai bd cac trinh ty phién ma trung 1ap cling
c6 thé giai thich cho su sai khac giita cac k¥ thuat
phan tich dinh luong RNA. K§ thuat qPCR c6 thé
khuéch dai cac trinh ty phién ma khong dugc chi
giai hoac bi loai bo & budc sang loc sy trung lap
cua cac trinh ty nén khéng dugc xac dinh tn tai
bang ky thudt RNA-seq [2]. Nghién ctru cia
Aguiar va cs (2023) [13] két luan muc do tuong
dong ciia nghién ctru sy biéu hién gen bang ky
thuat RNA-seq va qPCR ¢ thoi diém hién tai van
chua duoc r6 rang vi moi ky thudt phu thude vao
didu kién thyc hién thi nghiém, phuong phap
phan tich va chuén héa sd liéu, cac bude xir 1y so
liéu cua cong cu tin sinh hoc va 15i thién 1éch két
qua cua ky thuat RNA-seq va qPCR. M6t nguyén
nhan khac 1a sb lrgng nhoé mau lip lai ciia mot
diéu kién nghién ciru (thong thuong 3 miu lip
lai) dan dén do tin cay cua phan tich théng ké bi
giam nén d¢ chinh xac khong cao. Vi vay, két qua
nghién ctru nay khong co su twong dong khi so
sanh gitra 2 k¥ thuat dugc sir dung la twong tu véi
cic cong bd trudce day.

Mic du mdi ky thuat phan tich dinh luong
RNA c¢6 nhitng wu diém va nhugc diém riéng,
nhung k¥ thuit RNA-seq van duoc lua chon phé
bién dé nghién ctru sy biéu hién gen ¢ thoi diém
hién tai. Vi ky thuat RNA-seq c6 thé dinh luong
cic gen co su biéu hién thdp va nhiing bién thé
gen mdi chua duge cong bd [16]. Nghién clru
hién tai con mot s6 han ché chua dugc giai quyét.
Do d6, can khai thac nhiéu cong cu tin sinh hoc
khac nhau dé xir Iy va phan tich s6 liéu dé tim ra
cong cu phu hop c6 thé cho két qua phan tich co
d6 chinh xac cao. SO lwong méu ldp lai cling phai
da 16n cho phén tich thong ké c¢6 y nghia va tin
ciy trong cac két luan vé biéu hién gen nghién
ctru. Khi nghién ctu so sanh sy biéu hién gen
giita k¥ thuat RNA-seq va qPCR, sb luong gen
nghién ctru ¢ nhiéu loai mé khac nhau ciing phai
16n hon dé cho thay rd rang mbi tuong quan cia
két qua dat dugc tir 2 phuong phap. Néu két qua
phan tich biéu hién gen c6 su sai khic giira 2

phuong phap, nghién ctru can thiét ké kiém chimg
0 cac loai mau co nguon gbc khac nhau (ty nhién
va gia hoa) dé tim kiém ban chét cua su sai khac
1a do k¥ thuat phan tich hay loai mau phan tich.

5. KET LUAN VA BE NGHI

Nghién clru nay xac dinh da s6 cac gen lién
quan dén tinh trang sinh san c6 sy biéu hién gen
trong dong & md gan tuy va budng tring cua
nhom tdm cai ty nhién, hodc gia hoda khi so sanh
két qua gitta k¥ thuat RNA-seq va qPCR. Tuy
nhién, s luong nhé gen dugc phan tich biéu hién
nén nghién ctru chua khing dinh dugc phuong
phap RNA-seq hodac qPCR c6 dd chinh xac cao
hon trong nghién ctru sy biéu hién gen. Nghién
ctru tiép theo can b tri nhiéu hon sé lugng miu
lap lai, ting sb lugng gen biéu hién va kiém
chimg lai cac gen biéu hién c6 su sai khac giira 2
phuong phép phan tich. Ngoai ra, ciing can khai
thac nhiéu cong cu tin sinh hoc khac nhau trong
phan tich sy biéu hién gen.
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EXPRESSION COMPARISON OF CANDIDATE GENES RELATED TO A REPRODUCTIVE
TRAIT IN THE BLACK TIGER SHRIMP (Penaeus monodon) USING RNA-seq AND qPCR
Tran Thi Hai Yen', Nguyen Minh Thanh'
!International University, Vietnam National University of Ho Chi Minh city
Abstract

Expression analysis of candidate genes related to a reproductive trait was performed on various

tissues of wild and domesticated female black tiger shrimps using RNA-seq and gPCR techniques.

The aim of the current study was to compare the gene expression patterns between the different

RNA-based techniques used. For hepatopancres tissues, 6 genes out of 10 genes expressed

similarly while gen cytochrome P450 2L1-like was down-regulated using the RNA-seq technique

and up-regulated using qPCR. For ovarian tissues, genes anti-lipopolysaccharide factor-like and

NADH dehydrogenase subunit 1 had the same trend when two techniques were employed. The

expressed genes in the hepatopancreas tissues were also studied in the ovaries. These genes were

not expressed or expressed insignificantly using either the RNA-seq technique or qPCR.

Furthermore, we discussed the influences of various bioinformatics tools on accuracy of

quantification and the potential sources contributing to the expression differences between the

RNA-seq and pPCR techniques.

Keywords: Black tiger shrimp, Penaeus monodon, gene expression, RNA-seq, gPCR.
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