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Toém tét - MAu ca ma chdm cam (E. coioides) duoc thu tir 2 khu
vire: thdm c6 bién & clva séng Thu Bén va Cu Lao Cham, Quang
Nam. Két hgp véi cac trinh tw tir GenBank, nghién ctru khao sat
sy da dang va khac biét di truydn va xay duwng mang Iudi
haplotype. Két qua cho thdy da dang di truyén quén thé ca mu &
Quang Nam thap (8 haplotype/60 ca thé), da dang haplotype
(Hd = 0,338+0,079); quan thé Cu Lao Cham c6 da dang di truyén
cao hon. Chi s Fst va mang luéi haplotype cho thay khéng co s
phan tach di truyén gitra quan thé camu & clra séng Thu Bon va
Cu Lao Cham. So sanh v¢i cac quan thé & khu vuc chau A, quan
thé ca mu Quéng Nam thé hién sy gan gii voi cac quan thé ca &
Dong Nam A, quan thé Trung Quoc Dai Loan va An D6 hinh thanh
nhom thir 2. Nghién ctru cung cép thong tin d& bao tén va quan ly
cac quan thé ca ma tw nhién.

T khéa - Cytochrome Oxidase | DNA ty thé (Col mtDNA); da
dang di truyén; E. coioides; Haplotype; ctra séng Thu Bon

1. Pat vin dé

C4 mu den chim néu, hay c4 mi chdm cam 14 tén goi
cua loai ca mu ¢6 tén khoa hoc E. coioides 1a 1oai ca bién
c6 gia tri kinh t& cao thudc phan ho Epinephelinae
(ho Serranidae), c6 pham vi phan bd rong [16]. Tuy nhién,
do viéc danh bét qua mirc va pha huy moéi truong song,
quan thé ty nhién cua ca ma cham cam da suy giam trong
thoi gian gan ddy, va loai nay da dugc phan loai 1a gan
nhu bi de doa [10]. Trong nhimg thap ky qua, nhiéu nd
luc da duge thue hién dé bao ton loai ca ma nay. Pac biét
1a nuoi tréng loai c4 ma cham cam lam giam ap luc danh
bét c4 1én quan thé tu nhién [24]. Tuy nhién, nghé nudi ca
mé ¢ Viét Nam van phu thudc chu yéu vao ngudn ca
glong tu nhién do ti 1¢ song trong sinh san nhén tao rat
thap Theo thong ké cua FAO, nubi trong thiy san toan
cAu ¢4 mu chAm cam ting gn 40 lan trong giai doan 1999
va 2008 [6]. Hién nay, c4 ma chim cam da tré thanh mot
trong nhitng loai ca mi dugc nudi phd bién ¢ khu vuc
Chau A - Thai Binh Dwong va la mot loai ca thyc pham
quan trong & nhidu nuéc chau A.

Tuy nhién, trong nuéi trong thuy san do su lai tap ngau
nhién trong cac trai glong, c6 thé gay mat kha nang khang
bénh va giam thich ing v6i moi truong, dan dén giam da
dang di truyén quan thé [14]. Mot sé nghién ctru tap trung
vao khao sat da dang di truyén quan thé ty nhién & cac loai
ca khac nhau, trong d6 c6 ca bon (Scophthalmus maximus),

Abstract - Orange-spotted grouper (E. coioides) is high economic marine
fish species with potential for sustainable aquaculture development.
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Bon estuary, and Cu Lao Cham, Quang Nam. Combined with GenBank
sequencings, genetic diversity, population differentiation, and haplotype
network are investigated. The results show that the genetic diversity of
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Lao Cham. Compared to the Asian populations, E. coioides in Quang Nam
show close relation to fish populations in Southeast Asia Chinese,
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The study provides information for the conservation and management of
natural grouper populations, and is used as a basis for breeding programs,
contributing to the development of sustainable grouper culture.
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ca hoi Pai Tay Duong (Salmo salar), ci hong (Pagrus
major), ca chép (Cyprinus carpio) st dung chi thi
microsatellite va DNA ty thé [3, 19, 21, 22].

Mic du, ca mi chdm cam dong vai tro quan trong trong
nudi trdng thuy san va thuong mai & cic nuée Pong Nam
A noi Chung va Viét Nam ndi riéng, tuy vy nghién ctru vé
di truyen quan thé van con han che Thong tin v€ da dang
di truyén va cau tric di truyén quan thé cuia ca mu la rat
quan trong va c6 thé sir dung trong bao ton, quan 1y cac
quén thé ty nhién, ddng thoi lam co so cho cac chuong trinh
chon gidng, gop phan phat trién nghé nudi bén Vﬁng

Nghién ctru nay khao sat da dang di truyén va cau triic
di truyen quén thé ca mu E. coioides tai vung cua séng Thu
Bon va Cui Lao Cham nham phét hién méi lién két sinh thai
cua ca mu va cac khu vuc phan bd tu nhién.

2. Phuong phap nghién ctru
2.1. Péi twong, dia diém va phwong phdp thu mau

Ca mu E. coioides c& gidng (n=30, 24 — 34 mm) duoc
thu ngiu nhién tai rimg ngdp man Bay Mau (2 dlem)
tham c6 bién Go Hi (2 diém) va cua song Thu Bén
(1 diém) vao thang 08/2017. C4 thwong phim (n=30,
420 — 550 mm) dugce thu tir nhitng ngu dan khai thac ca
ma bing nghé cdu va lin & phia dong dao Cu Lao Cham,
Quéng Nam tir thang 11/2017 — 03/2018. Ban d6 vi tri thu
mau duoc thé hién ¢ Hinh 1.
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Hinh 1. Vi tri thu méu cd mii E. coioides tai cita song Thu Bon
va Cut Lao Cham, Quang Nam (Tam gidc thé hién cdc diém thu)

Mau c4 mu giéng va thuong pham dugc phan loai dya
theo khoa phan loai va mé ta cia Heemstra and Randall
[9]; Nakabo [15] va Nguyén Nhat Thi [18]. Mau mé co cua
timg c4 thé dugc bao quan trong con 95%, van chuyén vé
Phong thi nghi€ém Sinh hoc phan tir, Trudong Pai hoc Nha
Trang cho cic nghién ctru di truyén.

2.2. Nghién citu di truyén quin thé cd mi chim cam
E. coioides
2.2.1. Téach chiét DNA, PCR va gidi trinh tw

DNA tbng s duoc tach chiét tir 30 mg miu co clia timg
ci thé c4 mu bang bd kit Wizard® Genomic DNA
Purification (Promega, USA) theo huéng dan ctia nha san
xuit. Poan gen COI ciia DNA ty thé (COI mtDNA) duoc
khuéch dai véi cip mdi HCO va LCO [7]. Phan img PCR
duoc tién hanh véi tong thé tich 25ul gdm: 1ul khuén
DNA, 5ul Green Gotaq® Flexi Buffer 5X, 3ul MgCI2
25mM, 1pl dNTPs, 1pl mdi mdi (10 mM), 0,2 ul Taq
polymerase (5 Unit/ ul) va nudc cho du thé tich. Phan tmg
duoc chay trén may luan nhiét Icycler (Bio-Rad) theo chu
trinh nhiét do: Bién tinh ban dau tai 94°C trong 3 ph(t, sau
do6 1a 35 chu ky cta 94°C trong 30 gidy, 42°C trong 45 gidy,
72°C trong 30 gidy, cudi cing 1a budc kéo dai tai 72°C
trong 5 phut. San pham PCR dugc dién di kiém tra két qua
trén gel agarose 1,5% nhudm ethidium bromide.

San phém PCR duoc tinh sach bﬁng bo kit Wizard SV
Gel and PCR clean-up Sytem ctia Promega theo huéng dan
clia nha san xuét va str dung 1am khuon tryc tiép cho phan
Umg tién giai trinh ty theo nguyén tic Dye — labelles
dideoxy terminator vdi cic doan mdi twong tw nhu phan
Umg PCR theo chuong trinh luan nhiét nhu sau: 96°C trong
20 glay, 50°C trong 20 gidy, cudi cung la 60°C trong 4 phut.
San phim sau d6 dwoc phan tich bang thiét bi ABI Prism
3.700 DNA Analyser.

2.2.2. Xu ly trinh ty va xdy dung mang ludi haplotype

- Két néi trinh tw

Céc trinh ty E. coioides dugc két ndi bang phan mém
Geneious Pro v5.5.7 [12]. Sau d0, cac trinh ty dugc kiém
chimg bang chuong trinh Blast Nucleotide trén Genbank
(ncbi.nlm.nih.gov/Blast.cgi). Céc trinh ty dugc dong hang
bang phian mém BioEdit v7.0.1 [8]. Sir dung tinh ning
Clustax, tién hanh kiém tra va cit bé mot s vi tri dé dat
duoc chiéu dai chung cho tAt ca cac trinh tur.

- Phan tich da dang di truyén (Genetic diversity) va sw

khdc biét quan thé

Céc phan tich dugc thuc hién dya trén tp hop cta 60 trinh
tw gen COl mtDNA E. coioides duoc thu tai cua song Thu
Bon va Cu Lao Cham (Quang Nam). Da dang di truyen gilta
cac quan thé E. coioides dugc tinh bang tong sb haplotype
(Nh), s6 luong cua vi tri da hinh (S), da dang haplotype (Hd)
va da dang nucleotide (r), s6 dot b1en (n) va so nucleotide
khéc biét trung binh (k) st dung phan mém DnaSP v5.10 [23].
Chi s6 khac biét di truyén (Fst) duoc xac dinh bang phan mém
Alerquin v3.5 [5] v&i 95% gia tri tin cy.

- X&y dung mang luci haplotype

Cay da dang loai dugc xdy dung tir 2 ngudn dir lidu:
i) 60 trinh tu E. coioides tir nghién ctru hién tai; ii) 60 trinh tu
hi¢n tai va 28 trinh tu tir Genbank cta E. coioides tir Trung
Qubc, Pai Loan, Phillipines, Indonesia, Malaysia, Iran va An
D¢ (Bang 1). Mang luéi haplotype cua E. coioides duoc xay
dung str dung phan mém Network v5.0 [2]. Phan mém nay sir
dung dir liéu dAu vao duoc tao ra tir phan mém DnaSP v5.10
va sir dung thuat toan Median Joining dé tinh, chirc nang Draw
network cho phép tu dong vé ra mang ludi haplotype.

Bdng 1. Thong tin trinh tw COI mtDNA cua E. coioides tir

dir liéu Genbank
Kihi¢u | Misd | Diadiém
mau | Genbank | thu mau

EC_TQ1|KY371466 [Trung Qudc|Hou and Xie (2017)
EC_TQ2| JN242466 |Trung Qudc|Zhang and Hanner (2012)
EC_TQ3| JN242467 |Trung Qudc|Zhang and Hanner (2012)
EC_TQ4| JN242468 |Trung Quédc|Zhang and Hanner (2012)
EC_TQ5|KY315403 |Trung Qudc|Xu (2017)
EC_Phill| JN021214 |Philippines Quilang et al. (2016)
EC_Phil2| KJ013040 |Philippines |Marucot et al. (2014)
EC_Phil3| KF809398 | Philippines |Norcio et al. (2014)
EC_Phil4| KF714941 | Philippines |Juguilon et al. (2014)
10 |EC_Phil5| KU668640 | Philippines | Cabana (2017)
11 |EC_Indol| KP856812 | Indonesia |Abdullah and Rehbein (2017)

12 [EC_Indo2| KP856810 | Indonesia |Abdullahand Rehbein (2017)
13 [EC_Indo3| KP856811 | Indonesia |Abdullahand Rehbein (2017)

14 |EC_Mall|KU722929 | Malaysia |Abdul et al. (2017)

15 |EC_Mal2| KU722928 | Malaysia |Abdul et al. (2017)

16 |EC_Mal3| KU722927 | Malaysia |Abdul et al. (2017)

17 |EC_Mal4| KR863507 Abdul et al. (2016)

18 [EC_Mal5| KR863506 Abdul et al. (2016)

19 |EC_Mal6| KY849518 Azmir and Esa (2017)

20 |EC_Mal7| JN208606 Chu et al. (2016)

21| EC_DL |KU943502 Chang et al. (2016)

22 EC_Indial KJ607965 Mandal et al. (2014)

23 EC_India2 KX090374 Chaithanya et al. (2016)
24 EC_India KM891746 Megarajan et al. (2015)
25 EC_IndiadKM226248| AnBo Megarajan et al. (2015)
26 EC Indiaf JX674989 | Anb§ |[Sachithanandam etal. (2012)
27 [EC_lran1| HQ149843 Iran Asgharian and Elahi (2016)
28 |[EC_lran2| HQ149842 Iran Asgharian and Elahi (2016)

_|
_|

Tc gia

Ol [N |0~ |WIN|F

Malaysia
Malaysia
Malaysia

Malaysia
Pai Loan
An Do
An Do
An bo

3. Két qua nghién ciru va thao luin
3.1. Khuéch dai doan gen COl mtDNA

San phdm PCR cua doan gen COI mtDNA cua
E. coioides thu duogc la doan DNA ¢6 kich thudc khoang
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700 bp phit hop véi tinh toan 1y thuyét (Hinh 2).
789101112131415M

17203 47556

700 bp

Hinh 2. Két qud dién di sdnphcfm PCR ciia cdc
mau ca mu cham cam
Giéng 1-15: san pham PCR, Giéng M: DNA marker 100 bp
3.2. Pa dgng di truyén va sw khic bigt quan thé
Ephinephelus coioides

Phan tich duoc tién hanh véi 60 trinh tw COI mtDNA
cua E. coioides dugc thu tir 2 ving dia ly. Sau khi so sanh
va dong hang, 620 bp dugc str dung cho nhing phén tich
vé di truyén. Két qua thu dugc tong s haplotype 1a 8 véi
da dang haplotype Hd=0,338+0,079, da dang nucleotide
7 =0,00069, s6 lugng vi tri da hinh S = 7, s6 dot bién
n=717, s6 nucleotide khéc biét k =0,424.

Cu Lao Cham thé hién sy da dang di truyén cao hon quﬁn
thé & song Thu Bén, ¢ 6 haplotype (Hd = 0,3632+0,111,
7=0,00075), S = 6, s6 dot bién n = 6, k = 0,462. Séng Thu
Bén thu dugc 5 haplotype (Hd = 0,3080+0.107, 1 =0,00062),
S =3, 56 dot biénn =3, va k = 0,386 (Bang 2).

Chi sé khac biét di truyén Fst cho thiy, khong c6 su
phan tach giita 2 quan thé Thu Bén va CU Lao Cham
(Fst = 0,01373, P>0,05).

Bing 2. Két qud phan tich da dang di truyén quan thé E. coioides

Ving |Kich Pa dang di truyén

thu jthwde ol by | 2 [ s | n | Kk

miu | mau

Cu

Lao 30 6 0,3632+ 0,00075| 6 6 | 0,462
N 0,111

Cham

Thu 0,3080+

Bdn 30 5 0,107 0,00062| 3 3 | 0,386

Ca?2 0,338+

ving 60 8 0,079 0,00069| 7 7 | 0,424

3.3. Mang lwdi haplotype ciia E. coioides

Mang lu6i haplotype (Hinh 3A) cho thay, mdi quan hé
gan gi vé mit di truyén giita 2 quan thé E. coioides sdng
Thu Bdn va Cti Lao Cham. Ca 2 quén thé trong nghién ctru
hién tai deu ¢6 sy chia s¢ cac haplotype chung (HI) va co
su két nbi gitra cac haplotype. Nguyén nhén cta su két ndi
nay c6 thé 1a do ving bién Cu Lao Cham va luu vuc Thu
Bon - Cira Dai ¢6 mdi giao luu thily vuc truc tiép thudng
xuyén qua ché do thuy triéu, gio va dong chay, dong thoi
Cu Lao Cham chiu tac dong rat manh cua nuéc va phu sa
song Thu Bon trong mula mua lii. Vi vay, vé phuong dién
sinh hoc va méi truong, ¢6 thé néi luu vic song Thu Bon -
Cira Pai va Cl Lao Cham c6 mdi lién quan mat thiét véi
nhau [17]. Bén canh d6, c4 ma chim cam dé trimg ngoai

khoi va trimg co thé trai qua giai doan troi ndi [6] a 4u trung
va ca con co thé sinh song trong cac tham c6 bién & Cira
song Thu Bon. Khoang cach dia ly gitra Cu Lao Cham va
cura song Thu Bon khoang 17 km tao diéu kién cho sy phat
tan nguodn gen (ca trudng thanh co thé di chuyen dén sinh
song & ran san ho) gitra khu vic cira Song va Cu Lao Cham.

Mic du, nghién ciru vé cau triic quan thé va da dang di
truyén cia ca ma chAm cam & Viét Nam chua dugc thuc
hién, tuy nhién sy két ndi quan thé dugc thé hién & mot sb
sinh vat bién. Dya vao ving gen diéu khlen (Control
region- -CR) va 16S cua DNA ti thé, su két ndi rong rai gilta
cac quan thé cé trich Sardinella gibbosa doc theo b bién
Viét Nam (Cat Ba, Pa Ning va Khanh Hoa), ngoai trir quan
thé Phii Qudc dugc ghi nhan. Nhom tac gia cho ring, hé
thdng dong chay dai duong va dong chay séng Mé Kong
duogc cho 1a rao can sinh hoc cho sy phat tan du trung va sy
hinh thanh cac quéan thé ca trich [4]. Nguyén Thj Tudng Vi
[20] ghi nhan, quan dan ca dia cong Siganus guttatus &
Pa Ning, Cti Lao Cham va ctra song Thu Bon khong c6 su
khac nhau vé& mat di tmyén dua vao chi thi phan to
COI mtDNA. Tac gia ciing cho rang, cd dia cong S.
guttatus 1a loai séng & ran san ho va co dén 24 ngay troi ndi
phat trién ¢4 bot [11] nén sy khac biét quan thé trong mot
khoang cach dia ly nho 1a khong c6 kha nang xay ra.

Khao sat cdu tric quan thé E. coioides & Quang Nam so
v6i cac khu vue chau A (Hinh 3B) cho thdy 3, nhém
haplotype chinh. Nhém 1: Cac quan thé E. coioides tur
Quang Nam (séng Thu Bon va Cu Lao Cham) thé hién méi
quan hé di truyén gan giii voi cac quan thé Trung Qudc,
Phillipines, Malaysia va Indonesia (chia sé¢ haplotype
chung H1). Nhém 2: 14 cac quin thé c4 tir Dai Loan, Iran
va Trung Quéc (chia sé haplotype chung H6). Riéng quan
thé Iran phén tach va tao thanh Nhom 3 (dai dién bang
haplotype H11 va H12).

A e B

s e
[TTITIerY ]
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Hinh 3. Mang luwdi haplotype xdy dung tir trinh ty gen
COI mtDNA ciia cd mii chdam cam
A): Tai séng Thu Béon va Ci Lao Cham, B: khu viec chau A
Kich co cua vong tron thé hién s6 lwong haplotype. Con 6 trén
cdc nhdnh thé hién cdc bude dot bién. Mau sdc twong g véi
tirng khu vue. Hinh chit nhdt thé hién cdc nhoém haplotype

Nhu vay, xét & khu vuc chau A, quén thé E. Coioides
Quang Nam chia s¢ thong tin di truyen vGi cac quan thé
thuoc Pong Nam A va bién Dong. Su két nbi quan thé nay
khong duoc ghi nhan gira cac quan thé Trung Quéc véi
quian thé Pong Nam A (Indonesia va Malaysia [25],
Théi Lan va Indonesia sir dung chi thi Microsatelite [1]).
D6i voi chi thi COI mtDNA, quan thé Pai Loan, Trung
Quéc va An Do (nhém 2) cho thdy, co su khac biét véi cac
quan thé - Dong Nam A, tuy nhién, sy trao d6i thong tin di
truyén van xay ra do mot ca thé tur quan thé Trung Quoc
chia sé haplotype chung véi cac quan thé tir Dong Nam A.
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Diéu ndy c6 thé do hé thong dong chay & bién Pong hd trg
viéc phat tan au trung trong mua sinh san hang nam cua ca
mu cham cam.

4. Két luan

Mirc d6 da dang di truyén quan thé E. coioides & 2 khu
vue thu mau dua trén chi thi COI mtDNA duoc xac dinh ¢
mirc thip (8 haplotype/60 trinh ty) v6i chi s6 da dang
haplotype 14 0,338+0,079, va khong c6 su phan tach vé mit
dia ly (Fst=0,01373, P>0,05). Mang ludi haplotype cho
thiy quan thé E. coioides & Cti Lao Cham va séng Thu Bon
thé hién mbi quan hé gan giii vé& mat di truyén, va c6 sy két
nbi cao véi cac quan thé trong khu vuc Dong Nam A.

L&1i cam on: Nhom tac gia xin chan thanh cam on S6 Khoa
hoc Cong ngh¢ Quang Nam — UBND tinh Quang Nam da
cap kinh phi thyc hién nghién ctru nay.
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