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GIAI TRINH TU GEN 16S-rRNA CUA CAC LOAI CUA XANH
(SCYLLA PARAMAMOSAIN) VA XAC PINH QUAN HE DI TRUYEN

16S-rRNA GENE SEQUENCING OF MUD CRAB SPECIES (SCYLLA PARAMAMOSAIN)
AND DETERMINATION OF GENETIC RELATIONSHIP

TRUONG THE QUANG®™

TOM TAT: Téch chiét va thu nhan dwoc DNA t(fng s6 ctia ba lodi cua xanh Can Gio, Bén
Tre, Ca Mau bang phwong phdp trich ly cét silica. Hiéu chinh thanh céng quy trinh PCR
khuéch dai vimg gen ty thé 16S ribosomal RNA (16S-rRNA) bang cdp moi M13U16S-F va
M13U16S-R. So sanh trinh tw gen 16S-rRNA cua cua xanh trén GenBank co6 do bao phu va
tuong déng dat hon 99% cho thd'y mau vt thu thdp ngoai thuc dia khong bi lan tap cdac
mau khac. Pa xac dinh dwoc trinh tu gen 16S-rRNA cua loai cua xanh co kich thuoc phan
tww 511 bp. Trén co so phdn tich dac diém phan tir doan trinh tw nay, da dinh loai ba mau
cua trén thuéc loai Scylla paramamosain phdn bo ¢ ving bién Viét Nam. Tién hanh xdy
dung cdy phat sinh lodi va danh gid quan hé di truyén cia sau quan thé cua xanh thugc chi
Scylla va ba lodi cua thudc chi khéc, két qua phdn loai thanh séu nhém cua diea trén trinh
twr 16S-rRNA.

Tir khéa: cua xanh, 16S-rRNA, cay phat sinh loai.

ABSTRACT: Extract and obtain the total DNA of three mud crab species in Can Gio, Ben
Tre and Ca Mau by silica column extraction method. Successful modification of the PCR
process amplified 16S ribosomal RNA (16S-rRNA) gene by M13U16S-F and M13U16S-R
primers. Comparison of the 16S-rRNA gene sequences of blue crabs on GenBank with over
99% coverage and homology showed that specimens collected in the field were not mixed
with other samples. The 16S-rRNA gene sequences of blue crabs with 511 bp molecular
size were determined. Based on molecular analysis of this sequence, above three samples
of crabs were identified as kind of Scylla paramamosain that distributed in the sea of
Vietnam. Constructing phylogenetic tree and evaluate genetic relationships of six
populations of blue crabs of the genus Scylla and three other crab species, the
classification's result were categorized into six crab groups based on 16S-rRNA sequence.
Key words: Mud crab, 16S-rRNA, phylogeny tree.
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1. PAT VAN PE

Cua xanh con goi la cua sen, cua bun
hay cua st tén tiéng Anh 1a mud crab,
green crab hay mangrove crab, diy la céac
loai gidp xac séng & ving cira sdng hoic
ving bién. Cua xanh phin bd ¢ cac ving
bién nhiét déi Trung Quéc, Nhat Ban,
Singapore, Philippines, Nam Phi, An B¢. O
Viét Nam, tai Pong bang song Ciru Long,
theo Keenan cé hai loai chii yéu 1a Scylla
paramamosain va Scylla olivacea [5], trudc
day bi nham 1an 1a Scylla serrata [3],[8].
Nhung thuc sy loai Scylla serrata khong
dugc tim thdy & Ddng bang song Ciru
Long, ciing nhu ¢ Viét Nam. Loai Scylla
paramamosain chiém 95% trong quan thé
Scylla, va loai Scylla olivacea chi chiém
khoang 5% [7].

Cua xanh (Scylla Paramamosain) la
ngudn thyc pham co gia tri kinh té ciia Viét
Nam, mang lai cho Viét Nam kha nhiéu loi
ich, giip can bang hé sinh thai, ché bién
thuc pham, xuit nhap khau. Ngoai ra, cua
xanh con tao ra khang thé chéng vi khuén,
virus va lam thudc.

Trudc day da co nhicu cach phan loai
cac loai cua, nhung phan loai bang trinh ty
gen 16S-rRNA 1a phuong phdp moi. Viéc
phan loai cac loai cua thudc chi Scylla tung
gip nhiéu khé khan [2] va cac nha phan
loai hoc da phai két hop nhiéu dic diém
phan loai tir hinh thai, cdu trac nhiém sic
thé, chi thi phan tir allozyme va DNA
[4],[6],[10]. Ngay ca khi két hop cac chi thi
vé hinh thai va phan tir, viéc dinh loai mau
vét ciing khong don gian ddi v6i cac mau
thu ¢ cac vung c6 sy hi¢n di¢n cua mot vai
lodi. Chi thi phan tir DNA ty thé (mtDNA)
mang nhiéu thong tin c6 gia tri phan biét
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céc loai va boc 10 duwoc mbi quan hé di
truyén giira ching. Keenan va cong su [5]
da stir dung chi thi allozyme, chi thi mtDNA
(16S-rDNA va Cytochrome Oxidase
Subunit | - COI) @ phén tich khoang cach
di truyén va xac nhan thanh phan loai cia
chi Scylla. Binh va cong su str dung trinh tu
DNA ving gen COI ty thé dé nhan dang
cac loai cua xanh ¢ Viét Nam [12]. Sy khac
biét nucleotide gitta cac quan thé dia 1y cua
loai nhé hon 2%, trong khi sy khac biét nay
gitra cac loai 16n hon 9%.

Nhu vy, viéc phan loai cua xanh theo
trinh ty gen ty thé 16S-rRNA 1a can thiét
trong xac dinh mbi quan hé di truyén gan,
xa gilra loai cua xanh ndi dia va céc loai
cua & khu vuc 1an can, nham phuc vu cho
qua trinh nghién cuu ung dung trong chon
gidng va nudi trong thiy san.

2. MUC TIEU VA NQI DUNG NGHIEN
CcUU

Muc tiéu nghién cuu la giai trinh tu
gen ty thé 16S-rRNA ciia mot s6 loai cua
xanh Viét Nam va xdc dinh quan hé di
truyén véi cac loai cua khac. Viéc phan loai
cua xanh theo trinh ty gen ty thé 16S-rRNA
la co so khoa hoc tmg dung trong nuoi
trong thiy san nhu chon gidng, tao giéng
méi c6 chat luong thit cao va khang bénh
bang phuong phap lai tao hodc chuyén gen.

Cac mau cua xanh duogc thu thap tir
Céan Gio, Thanh phé H6 Chi Minh, 5 mau
ky hiéu (D); Bén Tre, 5 miu ky hiéu (BT);
Ca Mau, 5 mau ky hiéu (CM) duogc phan
loai so bo, do kich thude, khdi luong va
chup anh. Quéd trinh tach chiét DNA,
khuéch dai ving 16S-rRNA bing PCR,
dién di dé tinh sach va kiém tra nham chon
ra ba mau dai dién cho cua xanh (D), (BT),
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(CM), sau d6 giai trinh tu gen ty thé 16S-
rRNA. Céc thi nghiém nay déu duoc thuc
hién tai Phong thi nghiém Sinh hoc phan
tir, Trung tdm Phap y Thanh phd HO Chi
Minh. Sé liéu duoc xir Iy bang cac cong cu

£

Scylla paramamosain

Scylla serrata
Hinh 1. Cac loai cua xanh thudc chi Scylla

3. PHUONG PHAP NGHIEN CUU
3.1. Tach chiét DNA, khuéch dai, tinh
sach va gidi trinh tu

Mau thit cua dugc thu thap ngiu nhién
& chg. Mau dugc xtr Iy va bao quin &
—20°C cho viéc tach chiét DNA téng sb.
DNA téng sé duoc trich ly tir md co cang
cua bing cdt c6 mang silica v&i bo kit
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phan mém tin sinh hoc BLAST trén co s&
dr liéu GenBank, Mega 7.0.26 dé tao danh
sach trinh ty twong ddng, ma tran twong
ddng, xdy dung cdy phat sinh loai va phan
loai.

.
Scylla olivacea

Scylla tranquebarica

WIZARD SV genomic DNA theo chi dan
clia nha san xuit hing Promega. Sau khi
chay phan ting PCR khuéch dai trinh ty gen
16S-rRNA, tién hanh dién di dé kiém dinh
chat lugng san pham PCR. San pham PCR
dugc kiém tra bang dién di trén gel agarose
1,2 % qua su xuét hién cac band DNA véi
kich thuéc mong mudn khi dat trén ban soi
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UV. San phim PCR cua cic mau s& dugc
tai vao cac giéng cung voi mot giéng chira
DNA ladder. Sau dién di, cac band sang
xudt hién va DNA ladder s& dung lam
thang chuan do kich thudc cho cac san
pham PCR, trong thang chuan hai band
sang lién tiép cach nhau khoang 100 bp,
band nho nhit nam dudi cung cé kich
thuéc 100 bp, band 16n nhat c6 kich thudc
1500 bp (1,5 kb). Mdi band sang s& biéu
dién cho cac doan DNA c6 khdi lugng
phan tr khac nhau. San pham khuéch dai
ving gen ty thé 16S-rRNA voi cip moi
M13U16S-F va M13U16S-R duoc so sanh
véi DNA ladder dé biét duoc kich thude
ctia band san pham. Band DNA phai sang
18, chiéu rong cta band 16n thi xem nhu
phan ung khuéch dai thanh cong va co thé
str dung cac san pham PCR dé giai trinh tu.
3.2. So sanh trinh tw 16S-rRNA véi co sé&
dir lieu GenBank

Sau khi c6 két qua giai trinh tu gen
16S-rRNA, tién hanh thu thap cac moi
quan hé twong quan va kiém tra c4c sai léch
dira trén sap hang hai trinh tu gom trinh ty
truy van 16S-rRNA véi ting trinh ty trong
co s& dir liéu nucleotide GenBank bang
cong cu BLAST (Basic Local Alignment
Search Tool). BLAST tim ra nhiing trinh ty
trong co s dir liéu GenBank cd ty I€ tuong
dong cao véi trinh ty truy van.
3.3. Phan tich phat sinh ching loai

Phén tich phat sinh ching loai dugc
thuc hién dya trén sap hang nhiéu trinh tu
gen 16S-rRNA cua ba loai cua xanh (D),
(BT), (CM) nghién ctru va cac trinh ty c6 ty
1¢ twong dong cao tir GenBank (Bang 1).
Trinh ty 16S-rRNA cua ba loai cua
Callinectes sapidus, Corystes
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cassivelaunus ~ va  Helice  tridens
tientsinensis khac chi tir GenBank duoc su
dung 1am nhém ngoai. Phan tich duoc tién
hanh duya trén thuat toan Maximum
Likelihood (ML) ung dung cac coéng cu
phan mém Mega 7.0.26.
3.4. Xay dung cay phat sinh loai

Cay phat sinh loai 1a cong cu thé hién
mirc do twong dong giita cac trinh tw qua
qué trinh tién hoa. Thong qua cdy phéat sinh
lodi ¢6 thé phan loai thanh timg nhém sinh
vat hodc cho biét cac sinh vat nao chiém s
luong nhiéu hay loai niao so khai loai nao
phat trién. Viéc xay dung cy phat sinh loai
dé¢ miéu ta lich st tién héa clia mot nhém
cac loai v6i nhiing dic tinh khac nhau
nhung c6 cung moéi quan hé ho hang véi
nhau va cung hinh thanh tir mot to tién
chung trong qua khti. Xay dung cay phat
sinh loai dua trén cdc ma tran ty 1€ tuong
dong hodc ma tran khoang cach twong dong
1a két qua sap hang nhiéu trinh tu bang céac
cdng cu ctia phan mém Mega 7.0.26.
4. KET QUA VA THAO LUAN
4.1. Két qua tach chiét DNA, khuéch dai
vung 16S-rRNA, tinh sach va giai trinh
tu

DNA tong s6 duoc tach chiét tir mau
co cang cua, sau d6 ldy 2 pl dung dich
DNA tach chiét, chay phan tng PCR
khuéch dai chon loc ving 16S-rRNA gen ty
thé v6i ciap moi:

M13U16S-F 5'-3"

ACCGTGCAAAGGTAGCATAAT

M13U16S-R 5'-3"

TCCGGTCTGAACTCAGATCAC

Két qua chay PCR di khuéch dai thanh
cong ving 16S-rRNA gen ty thé, san pham
tao thanh la band DNA c¢6 kich thudc
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khoang 500 bp. Tuy nhién, hai miu cua
Bén Tre va cua Can Gid lai ¢6 thém vach
phu nhé hon 500 bp nim & dudi co thé do
mdi nay khong dic hiéu cho mau cua (Hinh
2).

Hinh 2. Két qua dién di san pham PCR

Tién hanh cit 1y band 500 bp va tinh
sach gel theo quy trinh gel slice cia hang
Promega. Sau khi tinh sach cic mau dugc
dem di giai trinh ty theo nguyén tic cia
Sanger va hiéu chinh trinh ty bang hé thong
3130 va 3500 Genetic Analyzer do hang
Life Technologies san xuét.

4.2. Két qua so sanh trinh tu 16S-rRNA
Véi co so dir ligu GenBank

Trinh ty ving gen ty thé 16S-rRNA
sau khi loai b viing mo hd do 15i doc trinh
tu nam & hai dau, két qua doc phan tng giai
trinh ty c6 d6 dai trong khoang 450 bp dén
550 bp. Cac diém mo hod ndm bén trong két
qua giai trinh tu cling dwoc kiém tra chéo
bang cach so sanh trinh tu hai chiéu. Kiém
tra so bo bang cong cu BLAST trén ngin
hang GenBank cho thiy trinh ty ving gen
ty thé 16S-rRNA cua ca ba mau cua xanh
Scylla paramosain (D), (BT), (CM) déu c6
ty 16 twong dong 100% véi loai Scylla
paramosain from Viet Nam trong GenBank.

Bang 1. Cac loai cua trong sap hang nhiéu trinh tu gen ty thé 16S-rRNA

STT Tén loai cua Version Chi
1 Scylla paramosain from Viet Nam AY841366.1
2 Scylla paramosain from China AY841365.1
3 Scylla oceanica AMA410522.1
- Scylla
4 Scylla olivacea KU306746.1
5 Scylla serrata KU296942.1
6 Scylla tranquebarica AF109320.1
7 Callinectes sapidus U75267.1 Callinectes
8 Corystes cassivelaunus FM208781.1 Corystes
9 Helice tridens tientsinensis AY048992.1 Helice

(Nguén: National Center for Biotechnology Information, 2017)
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Viéc so sanh véi co so dir liéu trén
GenBank nham muc dich cho mot két
qua tham khdo v6i nhom loai tuong
ddng nhat véi trinh ty truy van. Tuy
nhién, dua vao két qua BLAST khong
thé két lugn chinh xac vé loai. Véi
nhitng truong hop BLAST c6 do bao
phi va tuong dong cao 99% ciing khong
thé suy nguoc lai tén loai. Boi két qua
BLAST chi hién thi trinh ty tuong dong
nhat ma trén GenBank hién co va véi
nhitng trinh tu & mirc d§ dudi loai, chi
dua trén ving trinh ty gen ty thé 16S-

rRNA chua du dé két luan. Do do, qua
tham khao trén co sé dir liéu GenBank
chon ra nam loai cua xanh cung chi
Scylla dé so sanh muc do twong dong
trinh ty vung 16S-rRNA véi cua xanh
Viét Nam va ba loai cua c6 chi khac dé
xac dinh mdi quan hé di truyén, xay
dung ma tran twong ddng, cdy phat sinh
loai va phan loai (Bang 1).

4.3. Két qua phan tich phat sinh
chang loai va xay dung cay phét sinh
loai

Bang 2. Ma tran ty 16 trong ddng cua cac loai cua dua trén trinh ty 16S-rRNA

Tén loai cua 1 2 3 4 5 6 7 8 9
1.S.

paramosain 100%

from Viet Nam
2.S.

paramosain 99,6% | 100%

from China

g'csg:g 99.5% | 99,7% | 100%

gii?/g!: 96.1% | 95.9% | 94,6% | 100%

5. Scylla serrata | 95,7% | 95,7% | 94,6% | 99,6% | 100%

Sfasr]zyulﬁaarica 93.1% | 92.9% | 91,1% | 94.4% | 94.9% | 100%

Zég‘ig:;nectes 82.1% | 81.9% | 77.9% | 82,3% | 82.4% | 81.5% | 100%

gési?\;gfgﬁfmus 79.3% | 79.1% | 75.4% | 80,2% | 80.2% | 80,3% | 72,8% | 100%

9't'i"een|t';?]gn'giins 715% | 715% | 71,2% | 70,1% | 70.1% | 71,3% | 64,2% | 69,5% | 100%
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(Nguén: Truwong Thé Quang va ctv, 2016)
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99,7%

99,5%

95%

99,6%

93%

81%

78%

70%

———— ANI410522.1 Scylla oceanica

AYB41365.1 Scylla paramamosain from China

AT841366.1 Scylla paramamosain from Viet Nam

———— AF109320.1 Scylla tranquebarica

L KU306746.1 Scylla olivacea

KU2%6942.1 Scylla serrata

T75267.1 Callinectes sapidus

FI208781.1 Corystes cassivelaunus

AY048992. 1 Helice tridens tientsinensis

Hinh 3. Cay phét sinh loai dya trén trinh tu 16S-rRNA

Két qua sip hang nhiéu trinh tu gen ty
thé 16S-rRNA ctia 9 loai cua (Bang 1) bang
cac cong cu Multiple Align, Distance,
Phylogeny ciia phan mém Mega 7.0.26 thu
dugc ma tran ty 18 twong dong (Bang 2) va
cay phat sinh loai (Hinh 3).

Dua vao cay phat sinh loai phan thanh
sau nhom cua nhu sau: Nhom 1: Scylla
paramosain from Viet Nam, S. paramosain
from China va Scylla oceanica; Nhém 2:
Scylla olivacea va Scylla tranquebarica;
Nhém 3: Scylla serrata; Nhom 4:
Callinectes sapidus; Nhom 5: Corystes
cassivelaunus; Nhom 6: Helice tridens
tientsinens.

Ty 1é twong ddng (%) giira cac nhém:
Nhom 1 so véi nhém 2 ty 1é twong dong
95%; Nhom 1, 2 so véi nhdm 3 ty 1€ tuong
ddng 93%; Nhom 1, 2, 3 so v6i nhom 4 ty
Ié twong dong 81%; Nhém 1, 2, 3, 4 S0 Vi
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nhém 5 ty Ié twong déng 78%; Nhom 1, 2,
3, 4, 5 s0 v6i nhom 6 ty 1é twong dong
70%.
5. KET LUAN VA KIEN NGHI

Két qua nghién ctru thu duoc két qua
nhu sau: Tach chiét va thu nhan dugc DNA
tong s6 cua ba miu cua xanh ¢ Can Gio,
Bén Tre, Ca Mau bang phuong phép trich
ly cét silica. Hiéu chinh thanh céng quy
trinh PCR khuéch dai viing gen ty thé 16S
ribosomal RNA (16S-rRNA) bang cap moi
M13U16S-F va M13U16S-R. Khuéch dai
duoc ving gen ty thé 16S-rRNA, két qua
thu dugc san pham dang kich thuéc nhung
van con lan tap. Cap moi M13U16S-F va
M13U16S-R c6 thé si dung khuéch dai
ving gen ty thé 16S-rRNA nhung khong
thé thuc hién phan Gng ngay giai trinh tu
ma phai thém budc tinh sach gel; So sanh
trinh tu gen 16S-rRNA cua cua xanh trén
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GenBank c6 d6 bao phii va tuong dong dat
hon 99%, cho thay mau vat thu thap ngoai
thuc dia khong bi 1an tap cac mau khéc, qua
trinh bao quan miu tét va dat do tin cay
cao; Pa xac dinh duoc trinh ty gen 16S-
rRNA cua cia ba mau cua xanh. Trén co s&
phan tich dic diém phan tir doan trinh ty
nay da dinh loai ba mau cua trén thuoc loai
Scylla paramamosain phan bé ¢ ving bién
Viét Nam véi kich thuéc phéan tir 511 bp.
Tién hanh xay dung cdy phat sinh loai va
danh gia quan hé di truyén cua sau quan thé
cua xanh thuoc chi Scylla va ba loai cua
thudc chi khéac, két qua phan thanh séau
nhém cua dua trén trinh ty 16S-rRNA.

TAI LIEU THAM KHAO

Kién nghi can nghién ciru mé rong, sau
hon va nghién cuau ung dung theo céc
hudng: Mo rong pham vi nghién cau thu
thap thém nhiéu mau cua xanh cua Viét
Nam va thé gisi; Thiét ké moi dic hiéu hon
cho viing gen ty thé 16S-rRNA dé c6 thé
giai trinh tu cho céc loai cua; Can st dung
thém mot sé trinh ty coa cac ving khac
trong genome dé c6 thé dinh danh chinh
xé&c tén loai va xay dung hé thong DNA
barcode cho céc loai cua; Két qua nghién
ctru la co s¢ khoa hoc ung dung trong nudi
trong thuy san nhu chon giéng, lai tao
gidng va chuyén gen dé tao ra cac giong
cua moi ¢c6 chét luong thit cao va khang
bénh.
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