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QUAN HE DI TRUYEN CAC LOAI THUQC HQ TOM HE
(PENAEIDAE) DUA TREN CHI THI GENE TY THE 16S
RIBOSOMAL RNA (16S-rRNA)

FINDING GENETIC RELATIONS OF THE SPECIES OF THE PENAEIDAE FAMILIA BASED
ON INDICATION OF MITOCHONDRIAL 16S RIBOSOMAL RNA (165-rRNA) GENE

TRUONG THE QUANG®

TOM TAT: Téch chiét va gidi trinh tw thanh céng gene 16S-rRNA ciia ba mdu toém thé chan tring
(Penaeus vannamei) Viét Nam. Hai muwoi sdu lodi thuéc ho tdm he (Penaeidae) dicoc phdn thanh 8
nhom dua trén gene chi thi 16S-rRNA. Nhdm | c6 5 loai, nhém 1l c6 4 loai, nhom 11 ¢6 5 loai,
nhom IV ¢6 6 loai, nhdom V c6 1 loai, nhém VI ¢é 1 loai, nhom VII cé 3 loai va nhéom VIII cé 1 loai.
Khodng céch di truyen cia nhom 111 va nhém V 1a gan nhat 0,272. Khodng céch di truyen cua
nhém 1V va nhém VII xa nhat 1,645. Khodng céch di truyén cia nhom VI va nhém VI gan nhau
0,342. Khodng céch di truyén giza nhom VII, nhém VI va cac nhém con lai déu lén tir 1,153 dén
1,645, dieu nay cho thdy cac loai tdm thugc nhém VII, nhém VIII ¢d quan hé tién hoa di truyén xa
doi véi hau hét céac loai tom he thugc ho Penaeidae tir nhém I dén nhém VI.

Tir khéa: cay phéat sinh lodi; gene 16S-Rrna; khodng cdch di truyén; quan hé di truyén.

ABSTRACT: The 16S ribosomal RNA genes of three species of Penaeus vannamei in Vietnam
were extracted and sequenced successfully. Twenty six species of the Penaeidae familia were
classified into eight groups based on the indication of 16S ribosomal RNA gene. Group | has 5
species, group Il has 4 species, group Il has 5 species, group IV has 6 species, group V has 1
species, group VI has 1 species, group VII has 3 species and group VIII has 1 species. The genetic
distance between group Il and group V is nearest, 0.272. The genetic distance between group IV
and group VII is farthest, 1.645. The genetic distance of group VII and group VIII is close to 0.342.
The genetic distance between group VII, group VIII and the remaining groups is ranged from 1.153
to 1.645, this shows that shrimp species belonging to groups VII and VIII have a long genetic
evolution relationship for most shrimp species of the Penaeidae familia from group I to group VI.
Key words: phylogeny tree; 16S-rRNA gene; genetic distance; genetic relation.

(Penaeus Merguiensis), Téom thé chan tring
(Penaeus Vannamei), tom d6i (Penaeus
Chinensis), tom dat (Metapenaeus Ensis),... da

1. PAT VAN DE
Trong dong vat giap xac (Crustacea) o
bién, ho t6m he (Penacidae) duogc quan tim

nhiéu do sy da dang vé thanh phan loai, c6 gia
trj kinh té cao, quan trong ddi v6i nghé nudi va
khai thac thuy san ¢ ving ven bién nudc ta.
V6i nhiing loai dbi twong nudi quan trong nhur
tbm su (Penaeus Monodon), tom bac thé

mang lai 19i nhuan 16n véi nhiéu hinh thirc nudi
khac nhau. Bén canh san luong tom khai thac
tu nhién, san lugng tom nudi cua Viét Nam
cing ting 1én nhanh chong, trong d6 san pham
tom su nudi hién nay ding ¢ vi tri hang dau
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trén thé gidi. Vain dé chét lugng con gidng ludn
dugc quan tam va dat ra nhiéu cau héi cho cac
nha quan 1y cling nhu ngudi nudi. Xét vé& mit di
truyén, nguyén nhan chu yéu dan téi sut giam
chat luong gidng 1a do giao phdi can huyét.
Trong quan thé chon loc, giao phdi can huyét
gay ra cac tac dong tiéu cuc nhu ting dong hop
tir, din dén gia tang biéu hién cua gene lin giy
hai, suy thodi can huyét va giam bién di di
truyén. Diéu nay dan dén lam ting kha ning
méc bénh, giam kha ning ting trudng, kich c&
t6i da c6 thé dat dugc cua ddi tugng duoc nudi.
Viéc tmg dung di truyén phan tir dé danh gia
dic diém di truyén trén ddi tugng thiy san noi
chung va tom noi riéng c6 y nghia quan trong
[1, tr.797-803]. O Viét Nam, cic nghién ciru
chinh trén tdm mdi chi tap trung vao sinh san
nhan tao va nudi thuong pham. Viéc danh gia
quan hé di truyén mot sb quan dan tom dang
nudi ¢ Viét Nam c6 y nghia rat quan trong, la
co s& khoa hoc dé dé xuat cac chuong trinh
chon gibng trén tom giup ting bién dj di truyén
va gép phan nang cao hiéu qua cho viéc phat
trién ddi twong nay. Bén canh do, viéc phén tich
dinh danh loai theo hinh thai 1a khong chinh
xéc, do d6 nghién ctru v& quan hé di truyén mot
s loai thugc ho tom he (Penacidae) bang
phuong phép sinh hoc phén tir dya trén trinh ty
ving gene ty thé 16S- rRNA (16S ribosomal
ribonucleic acid) 1a can thiét.

b. Tém vin (Penaeus Semisulcatus)
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d. Tom bac thé (Fenneropenaeus Merguiensis)
Hinh 1. Mot s6 loai thudc ho tdm he (Penaeidae) [3]

2.NOI DUNG
2.1. Muc tiéu va nfi dung nghién ciru

Muc tiéu nghién ctru giai trinh ty gene ty
thé 16S-rRNA cua ba mau tom thé chan tring
(Penaeus Vannamei) Viét Nam, xac dinh quan
hé di truyén va phan nhém theo khoang cach di
truyén cua cac loai tom thudc ho Penaeidae.
Két qua nghién ciru 14 co s& khoa hoc chon
gidng trong nudi trong thuy san. Noi dung
nghién ctru tach chiét, giai trinh ty va chinh sta
trinh ty gene ty thé 16S-rRNA cua ba miu tom
thé chan tring Viét Nam. Ung dung tin sinh hoc
nhan dién loai Penaeus Vannamei ¢ Viét Nam
dya trén co sé dit lifu GenBank, udc luong
khoang cach di truyén giita cac loai, nhom loai
va xay dung cdy phat sinh loai. Phan tich quan
hé di truyén giita loai tom thé chan tring Viét
Nam va cac loai tom khac thudc ho Penacidae.
2.2. Phwong phap nghién ciru
2.2.1. Tdch chiét DNA téng so

Mau tom duge xir Iy va bdo quin & —20 °C
cho viéc tach chiét DNA tong so (Total
Deoxyribonucleic Acid). DNA tong sb duoc
trich ly tir mo thit tom bang bo kit PHUSA-
IHHNV theo quy trinh ctia Cong ty Sinh hoa
Phi Sa. Kiém tra ndng d6 va do tinh sach cua
cac mau DNA tdng sé bang phuong phap do hai


https://vi.wikipedia.org/wiki/T%C3%B4m_v%E1%BA%B1n
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budc song 260 nm va 280 nm trén may quang
phd hap thu phéan tir UV-VIS, hing Bio-Rad.
2.2.2. Khuéch dgi, tinh sach, gidi trinh tw va
chinh sivra trinh tw gene 16S-rRNA

Cip mdi 16Lvan-f va 16Lvan-r dung dé
khuéch dai trinh ty gene 16S-rRNA dugc thiét
ké bing cong cu Primer-BLAST, National
Center for Biotechnology Information (NCBI)
va duoc tong hop tai Phong Oligo, Cong ty
Sinh héa Phu Sa [7], [8], [9]. Sau khi chay PCR
khuéch dai trinh tu gene 16S-TRNA, tién hanh
dién di trén gel agarose 2% dé kiém tra chit
lugng va do tinh sach san phém PCR. Stur dung
thang chuian DNA 100 bp (tir 100 bp dén 1500
bp) dé udc luong kich thudc band san phim
PCR. Band san pham PCR phai sang rd, chiéu
rong cua band 16n va c6 kich thuéc khoang 550
bp, xem nhu phan tng khuéch dai thanh cong.
Sau d6, san pham PCR duoc tinh sach theo quy
trinh cua Cong ty Sinh hoa Phu Sa va gidi trinh
tu theo nguyén tic Sanger bang hé thdng 3130,
hang Applied Biosystems. Chinh sua cac file
trinh ty gene 16S-rRNA thu duoc bang phin
mém BioEdit phién ban 7.0.5.2 va cong cu
Nucleotide Blast (NCBI).
2.2.3. Sdp hang trinh tw 16S-rRNA véi co s¢
dir ligu GenBank

Sau khi c6 két qua giai trinh tu gene 16S-
rRNA, tién hanh thu thap cac méi quan hé
tuong quan va kiém tra cac sai léch duwa trén
sap hang hai trinh ty gom trinh ty truy van 16S-
rRNA véi tieng trinh ty trong co s¢ dir liéu
GenBank bang cong cu Nucleotide Blast dé tim
ra nhirng trinh ty trong co s& dir liéu GenBank
c6 ty 1& tuong ddng cao vai trinh tu truy van,
qua do6 kiém tra va nhan dién tén loai cua céc
MAau Vat.
2.2.4. Phan tich phét sinh chiing loai

Phan tich phat sinh chung loai duoc thuc
hién duya trén sap hang nhiéu trinh tu gene 16S-
rRNA caa ba mau tom thé chan trang Viét Nam
T1 (Ca Mau), T2 (Bac Liéu) va T3 (Séc Trang)
véi tung trinh tu gene 16S-rRNA cua cac loai
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thudc ho tdm he (Penaeidae) dugc thu thap tir co
sG dir liéu GenBank theo thuat toan ClustalW,
ing dung phan mém Mega phién ban X.
2.2.5. Xdy dung cdy phat sinh loai

Cay phat sinh loai 1a so d6 thé hién muc
d6 twong dong giita cac trinh ty qua qua trinh
tién hoa di truyén. Thong qua cy phat sinh loai
c6 thé phan loai thanh tirng nhom sinh vat hoac
cho biét cac sinh vat nao chiém sb lugng nhiéu
hay loai niao so khai, loai nao phat trién. Viéc
xdy dung cdy phat sinh loai dé mo ta lich st
tién hoa ciia mot nhom céac loai véi nhitng déc
tinh khac nhau nhung c6 cing mdi quan hé ho
hang voi nhau va cing hinh thanh tir mot to
tién chung trong qua khir. Udc lugng ma tran
khoang cach di truyén giira cac loai, nhom loai
theo mé hinh Kimura 2 — Parameter [2] va xay
dung cay phat sinh loai theo thuat toan
Neighbor — Joining Tree [6, tr.406-425], ung
dung phan mém Mega phién ban X [5, tr.1547-
1549]. Chon bootrap 1000 lan lap lai dé ting d6
tin cay tinh toan [4, tr.783-791].
2.2.6. Phén tich quan hé di truyén

Dya vao cay phat sinh loai, phan loai
nhom loai sao cho khoang cach di truyén cia
hai nhom i va nhém j Djj > 0,200. T do, uéc
lwong hai nhom c6 khoang cach di truyén xa
nhit, gin nhat. Khoang cach di truyén Dkm clia
nhom k va nhom m, (k # m) duogc tinh theo
cong thuc (1) [2].

_ NiDyi +n;Dy
km —

M)
n; +n j

Cong thuc (1) dam bao rang Dk 14 khoang
cach trung binh cua tit ca cac loai trong nhom
k va nhém m. O day, n; va n; lan luot 1a s6 loai
ctia nhom i va nhoém j, Dmi 1a khoang cach di
truyén ctia nhom m va nhém i, D 12 khoang
cach di truyén ciia nhdm m va nhom j.
2.3. Két qua va thao luan
2.3.1. Tich chiét DNA tong so

DNA téng s6 duoc tach chiét tir mo thit
t6m déu co ty 18 do hip thu tai budc song 260
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nm va 280 nm (ODaso / ODago) bang 1,85 dén
1,97 va déu nim trong gi6i han tir 1,8 d&én 2,0
chimg t6 mau DNA c6 dé tinh sach cao khong
bi tap nhiém protein, RNA va cac phan tir hiru
co khac (Bang 1).

Bang 1. Két qua kiém tra d6 tinh sach
ctia san phdm DNA tong s6 [3]

STT Tén miu ODx ODm ODx/ODm
! Tém(%Ma“ 0528 0268 197
2 Tém(]izc) Litu 0617 0315 196
3 TI:I;??; 0437 0236 185

2.3.2. Khuéch dai, tinh sach, gidgi trinh tw va
hiéu chinh trinh tw gene 16S-rRNA

Thyc hién k¥ thuat PCR khuéch dai céc trinh
tir gene ty thé 16S-rRNA véi cap mdi [7], [8], [9]:

16Lvan-f (5' - 3'): GTCCCGAAAGAAAAA
GAGCTAAC

16Lvan-r (5' - 3): GTCCAACCATTCATAC
GAGC

Két qua chay PCR di khuéch dai thanh
cong gene ty thé 16S-rRNA, dién di san phim
PCR thu dugc band DNA sang ro va cé kich
thude khoang 550 bp (Hinh 2).

Hinh 2. Két qua dién di san pham PCR [3]

Két qua giai trinh t, chinh stra thu duoc ba
file trinh tw 16S-TRNA dinh dang fasta ctia ba mau
tom thé chan tring Viét Nam T1, T2 va T3. Ba
trinh tu gene 16S-rRNA nay da dé trinh GenBank
(USA) va duogc phat hanh ngay 09/01/2020 véi cac
) gia nhdp (Accession) lan luot 1& MK390356,
MK?390357 va MK390358 [7], [8], [9].

2.3.3. Két qud sip hang trinh tw gene 16S-
rRNA voi co s6 dit liéu GenBank

Bang 2. Két qua sip hang trinh tu 16S-rRNA tdm thé chan tring Viét Nam trén co s& dir liéu GenBank

STT Tén loai Do bao phii (%) Ty 1é twong dong (%) Quabc gia Accession
1 Penaeus vannamei 99,00 99,00 China KT596762
2 Penaeus vannamei 99,00 99,00 China DQ534543
3 Penaeus vannamei 99,00 99,00 Mexico EF584003
4 Penaeus vannamei 98,00 99,00 Mexico AY046914
5 Penaeus vannamei 98,00 99,00 Spain HM590748

Kiém tra bang cong cu Nucleotide Blast trén
co s6 dit liéu GenBank cho théy, ty 1& trong dong
trinh ty gene ty thé 16S-TRNA ctia c4 ba miu tom
thé chan tréng Viét Nam T1, T2 va T3 so vdi loai
Penaeus vannamei China (KT596762,
DQ534543), Mexico (EF584003, AY046914),
Spain (HM590748) 1a 99 % (Béang 2). Nhu vay,
nhan dién ca ba mau tom thé chan tréng Viét
Nam déu 1a loai Penaeus vannamei [3].
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2.3.4. Cay phat sinh loai

Két qua sap hang nhiéu trinh tu gene ty thé
16S-rRNA cia cac loai thudéc ho tom he
(Penacidae), bang cac cong cu Distance,
Phylogeny cua phin mém Mega X udc luong
dugc ma tran khoang cach di truyén va ciy
phét sinh loai (Hinh 3).
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Hinh 3. Cay phét sinh loai cua cac loai thuoc ho tdm he (Penaeidae) dua trén chi thi gene 16S-rRNA [3]

2.3.5. Két qua phan tich quan hé di truyén

Véi diéu kién phan loai theo khoang cach
di truyén cia hai nhém i va nhém j sao cho Dj;
> 0,200, cac loai tom thudc ho Penaeidae duoc
phan thanh 8 nhém nhu sau:

Nhém 1 ¢é 5 loai: Farfantepenaeus paulensis,
Farfantepenaeus subtilis, Farfantepenaeus aztecus,
Farfantepenaeus brasiliensis va Farfantepenaeus
duorarum;

Nhém Il cé 4 loai: Litopenaeus schmitti,
Litopenaeus setiferus, Litopenaeus stylirostris va
Litopenaeus vannamei;

Nhém 11l c6 5 loai: Penaeus esculentus,
Fenneropenaeus chinensis, Fenneropenagus merguiensis,
Fenneropenaeus penicilatus va Fenneropenaeus silasi;

Nhém 1V ¢6 6 loai: Melicertus latisculatus,
Melicertus kerathurus, Melicertus marginatus,
Melicertus longistylus, Marsupenaeus japonicus
va Melicertus canaliculatus;

Nhom V c6 1 loai: Penaeus semisulcatus;

Nhom V1 c6 1 loai: Penaeus monodon;

Nhoém VI ¢c6 3 lodi: Farfantepenaeus notialis,
Fenneropenaeus indicus, Farfantepenaeus brevitrostri;

Nhom VIII cé 1 loai: Penaeus vannamei
Ca Mau, Bac Liéu, Soc Trang.

Két qua phan tich quan hé di truyén:

Nhom I: Farfantepenaeus paulensis, Farfantepenaeus

subtilis, Farfantepenaeus aztecus, Farfantepenaeus
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brasiliensis va Farfantepenaeus duorarum c¢é
khoang cich di truyén gan nhau khong vuot qué
0,086 nén c6 cung chi Farfantepenaeus. Loai
Farfantepenaeus paulensis & Anh, loai Farfantepenaeus
subtilis ¢ Brazil va loai Farfantepenaeus duorarum
& Mexico.

Nhom 1I: Litopenaeus schmitti, Litopenaeus
setiferus, Litopenaeus stylirostris va Litopenaeus
vannamei ¢ cung chi, khoang cach di truyén
gin nhau khéng vuot qua 0,073. Litopenaeus
schmitti va Litopenaeus setiferus ¢ ving Dai
Tay Duong, Litopenaeus stylirostris & Japan,
Litopenaeus vannamei ¢ Brazil.

Nhom I1I: Chi Penaeus dia duoc to chic
lai theo hé thong ma Pérez Farfante va Kensley
dé xuat dya trén cac khac biét vé hinh thai, dic
biét 1a cac dic trung co quan sinh duc cia cac
loai nay, mic du stra ddi ndy van chua duoc
chip nhan rong khap. Két qua 13, nhiéu loai
trudc day thudc chi Penaeus di dugc chuyén
gua cacchiméi cung ho Penaeidac gom co
Farfantepenaeus, Fenneropenaeus, Litopenaeus va
Marsupenaeus. Tuy Penaeus esculentus nim chung
nhém voi Fenneropenaeus chinensis, Fenneropenaeus
merguiensis, Fenneropenaeus penicilatus va
Fenneropenaeus silasi nhung khac chi. Nhu vay
két qua phéan loai khoa hoc dya vao hinh thai cia
nhom nay la chinh xac véi sinh hoc phan ti.
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Nhém 1V: Marsupenaeus japonicus va
Melicertus longistylus c6 khoang cach di truyén
nho bang 0,041 nén hai loai nay thudc cing
modt chi. C6 thé dinh danh lai Melicertus
longistylus l1a Marsupenaeus longistylus.

Nhom V va nhom VI 14 hai nhéom ddce 1ap,
Penaeus semisulcatus va Penaeus monodon la
hai loai khac nhau, nhung cung chi Penaeus.
Theo cay phét sinh loai (Hinh 3) khoang céch
di truyén ciia Penaeus semisulcatus va Penaeus
monodon la Djj = 0,085 nho hon diéu kién phan
nhom voi khoang cach di truyén giita cac nhoém
t6i thiéu 1a 0,200.

Nhém VII: Gom cac loai cung chi
Farfantepenaeus notialis, Fenneropenaeus indicus
va Farfantepenaeus brevitrostris ¢6 khoang cach di
truyén khéng vuot qua 0,176,

Nhém VIII: Gdm mdot loai tom thé chan
trang (Penaeus vannamei) Viét Nam.

Khoang céach di truyén giita cac nhém
thuoc ho tom he (Penaeidae) dua trén chi thi
gene 16S-rRNA néu trong Bang 3. Khoang
cach di truyén caa nhoém 11l va nhom V gan
nhat 0,272. Khoang cach di truyén ciia nhom
IV va nhom VI xa nhat 1,645. Khoang cach di
truyén caa nhém VIl va nhém VIl gan nhau
0,342. Khoang céch di truyén giira nhém VII,
nhém VIl va cac nhém con lai déu Ion tur
1,153 dén 1,645. Biéu nay cho thiy céc loai tom
thuoc nhém V11 hodc nhdm VIII ¢6 quan hé tién
hoa di truyén xa ddi voi hau hét cac loai tom
thudc ho Penaeidae tir nhom I dén nhém VI.

Bang 3. Khoang céch di truyén gitra cac nhom thugc ho Penaeidae dwa trén chi thi gene 16S-rRNA

Nhom Khoang céach di truyén
| 1 ]| v \Y VI VII VI
| 0,000
1| 0,316 0,000
Il 0,299 0,302 0,000
v 0,414 0,382 0,366 0,000
\Y 0,319 0,323 0,272 0,370 0,000
Vi 0,330 0,333 0,283 0,381 0,285 0,000
1 1,317 1,590 1,547 1,645 1,549 1,496 0,000
VIl 1,251 1,255 1,203 1,301 1,206 1,153 0,342 0,000

3. KET LUAN VA KIEN NGHI

Téch chiét va thu nhan dugc DNA téng sd
cia ba miu tdm thé chan tring (Penaeus
vannamei) Viét Nam T1, T2 va T3. Thiét ké va
sang loc dugc cip moi 16Lvan-f va 16Lvan-r
dic hiéu trong viéc khuéch dai va giai trinh ty
gene 16S-rRNA cua ba mau tdm thé chan trang
trén. Kiém tra dién di két qua PCR thu duoc
san pham band sang rd, ding kich thudc & vj tri
550 bp va khong bi tap nhiém. Sap hang trinh ty
gene 16S-rRNA véi co s¢ dir ligu GenBank cho
thdy tat ca ba trinh tu gene 16S-rRNA déu thudc
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loai Penaeus vannamei Viét Nam véi ty 1€ tuong
dong 99 % va d¢ bao phi tir 98 dén 99 %.

Giai thanh cong bai todn sip hang nhiéu
trinh ty bang thuat toan ClustalW, udc lwong
duoc ma tran khoang céch di truyén theo mé hinh
Kimura 2 — Parameter, xac dinh dugc cac loai co
quan hé di truyén gan nhau va cac loai c6 quan hé
di truyén xa nhau. Xay dung thanh cong cay phat
sinh loai theo thuat toan Neighbor — Joining Tree.

Dua vao cdy phat sinh loai phén loai cac loai
tdm he thudc ho Penaeidae thanh 8 nhom: Nhom
I c6 5 loai, Nhém 11 c6 4 loai, nhém 111 c6 5 loai,
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nhom IV ¢6 6 loai, nhém V ¢6 1 loai, nhém VI ¢6 M& rong pham vi nghién cau thu thap
1 loai, nhédm V11 c6 3 lodi va nhém VIl cd 1 loai.  thém nhidu mau tdm he cua Viét Nam va thé

Khoang cach di truyén cua nhém 11l va  giéi dé xay dung hé théng phan loai sinh hoc
nhom V gan nhat 0,272. Khoang céch di truyén  phan tir chinh xac hon. Thiét ké méi dac hiéu
cia nhém IV va nhém VII xa nhat 1,645. & khuéch dai ving gene ty thé 16S-rRNA va
Khoang cach di truyén ciia nhom VII va nhém  giai trinh ty cho tat ca céc loai thudc ho tdm he
VI gan nhau 0,342. Khoang cach di truyén gitta  (Penaeidae). Can phai nghién ctu giai trinh tu
nhém VII, nhém VIII va cac nhom con lai déulsn  thém cac ving gene COI, COII, COIlll, NADH,
tir 1,153 dén 1,645. Piéu nay cho thay cac loai  18S-rRNA va két hop véi hinh thai dé c6 thé dinh
tom thuoc nhém VII hoac nhém VIII ¢ quan hé  danh chinh xac tén loai va xay dung hé thong
tién héa di truyén xa ddi véi hau hét céc loai ttm  DNA barcode cho céc loai tdm he thudc ho
thudc ho Penaeidae tir nhom I dén nhdm VI. Penaeidae.
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