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v Nghién ctru da tién hanh so sanh nhiéu phitong phap bae quan va tach
chiét trén giéng san ho Acropora, cho phép danh gia mot each toan dién
va lya chon dugc phuong phap tdi uu fihat phtbhegpehe dditiiong nghién ciru.

v’ Két qua chi ra rang, phuongfphap bao, quan, mau trong dung dich
Dimethyl sulfoxide-EDTA-SatutatedSalt (DESS) va luu trit ¢ -80°C
gitip duy tri chat lwong DNA tot nhat, dic biét phu hop cho muyc dich
Iuru triv dai han trong diéu kién thu mau thyc dia.

v' Sir dung bo kit DNeasy PewerBiofilm Kit cho hi¢u qua tach chiét DNA
cao, cung cap DNA cd6 tinh sachwa on dinh, thich hop cho cac nghién
ctru tiép theo.

- Tém tiit: Acroporala giong san h6 @ong vai trd then chét trong viée hinh thanh
c4u tric va bao vé fan san hoyNghién ctru di truyén san ho gop phan lam sang to co
ché da dang sinlshoc va phuc hoi hé sinh thai. Tuy nhién, thanh cong cua cac nghién
ctru phy thudc dangyké vae chat lueng DNA tong so. Nghién ciru nay chung toi danh
gia hiéu qua ctiaeic phuongphiap bao quan va tach chiét DNA khac nhau trén san ho
thudc gidng Acreporaeho.muc tidu giai trinh ty gen. Ba phuwong phap bao quan dugc
s0 safth bao gém: Bthanol, dung dich DESS va dong lanh trong Nito 16ng. DNA duoc
tach chiét bangba boikit thwong mai khac nhau. Phuong phép do quang phd va phan
g chudi PCR duoc st dung nham xac dinh chét luong, ) luong va do tinh sach ctia
DNA. Kétigua cho théy, thoi gian bao quan, diéu kién luu trit va phuong phép tach
chiét déu anh huong dén chat lugng DNA. Trong do, bao quan bang dung dich DESS
va Nito 16ng két hop luu trit & -80°C cho két qua tot nhat vé mat 6n dinh va bao toan
DNA. Pic biét, dung dich DESS phu hop cho diéu kién thu mau ngoai thuc dia nho
tinh tién dung va an toan. Bg kit DNeasy PowerBiofilm Kit (Qiagen) cho hi¢u Suat
tach chiét cao nhat, cung cap DNA c6 do tinh sach, on dinh va thoi gian xu ly mau
ngin. Két qua nghién clru cung cap thong tin quan trong vé phuong phap bao quan va
tach chiét DNA t6i wu cho san hd, gop phan nang cao do tin cdy trong cac phén tich
giai trinh tu gen.

- Tir khod: Acropora; bio qudn; tach chiét DNA; san hé; toi wu hod
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1. PAT VAN PE

Acropora 1a gidng san hd phd bién nhét thudc bd san hd cing (Scleractinia),
dong vai trd quan trong va then chdt trong viéc hinh thanh, bao vé va duy tri cin
bang hé sinh thai dai duong. Trong bdi canh bién d6i khi hau va tac dong tiéu cuc
tr moi trudng hién nay, cac ran san hoé dang phai déi mit voi nguy co suy giam
nghiém trong. Acropora 1a d6i twong tuong nghién ctru quan trong trong viéc tim
hiéu co ché thich nghi va kha ning chdng chiu cta san ho truge nhirng bién ddi
moi truong [1, 2]. Nghién ctru giai trinh ty gen san ho thudce gibng Acropora mang
lai nhiéu hiéu biét quan trong trong hé théng di truyén hoc, kham pha co ché
thich cua ching véi cac bién doi méi truong, tir d6 1am tién d& cho cic nghién
ctru bao ton.

Cac ky thuat nghién ctru dya trén phén tich DNA la fién tang htrgyich cho cac
nghién ctru di truyén, nham kham pha da dang sinh hoc va két nbi cac tan san ho
trén toan cau. Mot trong nhing yeu t6 quan trong qiyétydinh dén d9, chinh xac va
hiéu qua cta cac phan tich di truyén 13 chat luong DNA @au vao. Tuy nhién, viéc
thu thdp va bdo quan DNA san ho gédp nhiéu khokhin heh sewGi€ac loai dong vat
c6 xuwong soéng khac [3]. Qué trinh nay gap’ nhicu thach'thirc do’tac dong tir moi
truong nhu nhiét 4o, do man, pH, tia cyc timy(UV)... Bang cha y, buc xa tur tia UV
gy ton thuong DNA theo hai co ché: truc tiép do su hapythu cac budc song nang
lugng cao hodc gian tiép do sy hinhfhanh cac gdeyoxy tu do. Dang ton thuong truc
tiép pho bién nhat do UV gay ra 1 dimer pyrimidine ¢yclobutane (CPDs) hinh thanh
do lién két cong hoa tri giira cacbase pyrimidine lién ké (chu yéu la thymine) trong
phan tir DNA, 1am bién damg chudiixoantkép DNA [4]. Ngoai ra, tia UV gy dang
t6n thuong gian tiép véi,DNAwsamho thong qia qua trinh quang dong hoc tao ra cac
loai oxy phan tng (ROS); dan'@én d@t gdy soi DNA va lién két chéo giira DNA,
protein [5]. Anh hagng cua'tia UV dén DNA san ho dic biét 16n hon sau khi mau
tach khoi ran, chuyémién khoimit niéc va van chuyén vé phong thi nghiém. Mic
du bao quan mau véi muc tidu phan tich DNA dugc ddnh gia quan trong nhung hién
nay co rat it thir nghiém vé cac phuong phap bao quan mau san ho trude khi tién
hanh thu thép tai thuc dia dugc thuc hién [6].

Ethanol (EtOH) la dung dich bao quan mau duoc st dung pho bién nhét. Tuy
nhién, do tinh chat dé gay chay nd, qua trinh van chuyén va luu trit EtOH trong dleu
kién thu mau thyc dia gap nhiéu rui ro [3]. Du vay, boi tinh tién dung, kinh té va
tuong d6i hiéu qua, nhiéu nghién ctru di truyén san hd vin st dung EtOH lam
phuong phap bao quan [7, 8, 9]. Bén canh do, tir lau cac nha khoa hoc da sur dung
dém chira DMSO bao hoa trong mudi (SSD) dé bao quan mau cua dong vat co vu,
chim, c4 va nhiéu loai dong vat khong xuong séng & bién khac [3]. Gan day, mot
quy trinh bao quan DNA san h bang dung dich DESS (20% DMSO, 0.25M EDTA,
pH 8.0 bdo hoa trong NaCl) véi muc tiéu nghién ciru di truyén sinh vt cong sinh da
dugc mo ta nam 2022 [10]. Tuy vay, hiéu qua trong vai tro 1a dung dich bao quan
mau ciia EtOH va dung dich DESS chua duoc danh gi toan dién trén san ho. Ngoai
ra, phuong phap dong lanh sau bang Nito 1ong va luu trit & nhiét d6 4m sau (-80°C)
dd duoc str dung tuong déi hiéu qua trong bao quan san hdé cho mét s nghién ctru
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phan tich DNA/RNA sinh vat cong sinh, protein va cac nghién ctru chuyén hoa
[11-13].

Qua trinh tach chiét DNA san ho cung cho muyc tiéu khuéch dai va giai trinh ty
gen gip nhiéu thach thic do thanh phan va cau tao phirc tap. M6 san ho chira nhidu
chat gay tc ché phan tng PCR, bao gdm axit humic va ion Ca" tir bo xuong, mudi,
protein va cac hop chat hiru co khac [14-16]. Viéc dong rira giai cac chit nay trong
qua trinh tach chiét DNA c6 kha ning 1am giam hiéu suat va do nhay cua qua trinh
PCR, dan dén két qua 4m tinh gia [15]. Ngoai ra, mesoglea - mot 16p ciu tric hd tro
chtra céc soi collagen va chat nhay trén san hd gy can trd cho viéc tach chiét DNA
bang phuong phap cot va ciing 1a nhitng tic nhan gay trc ché PCR néu khong duoc xir
Iy tbt. Sy khac biét trong ly giai giita té bao san hd va sinh vét cong sinh ciia qua trinh
tach chiét c6 kha niang dan dén sy sai léch trong qué trinh PCR. Céc phuong phéap ly
giai xu huéng vu tién pha v té bao vat chi san ho so véi té bao vi sinh vét cong sinh
lam ting DNA sinh vat nhan thuc trong dich chiét va nguoc lai [5]. Vi vy, viéc lua
chon cac phuwong phap tach chiét DNA can chua trong ddi twong va muc tiéu cta thi
nghiém. Cac bo kit tach chiét DNA thwong mai cung cip giai phép tién ich, chuan hoa
dé xtr Iy mau va mang lai hiéu suit cao, 6n dinh. Viéc sir dung céac bo kit thuong mai
gitip giam thiéu su khac biét vé mit ki thuat, cho phép thuc hién so sanh c6 ¥ nghia
giita cic nghién ciru. Tuy nhién, nhu da dugc ghi nhan, khong phai tat ca cac chiét
xuit DNA tir m6 san ho déu c6 thé khuéch dai thanh cong va hiéu qua ciia PCR thay
doi trén cac loai san ho khac nhau [14, 17]. M6t s nghién ctru da tap trung t6i wu hoa
viéc tach chiét DNA cho d6i tuong sinh vat cong sinh trén san hoé [5, 18, 19, 20]. Tuy
nhién, cho dén nay chua c6 nghién ctru nao dugc thuc hién dé danh gia hiéu qua cua
cac bo kit tach chiét DNA dbi vdi mo san hd cho muc tiéu khuéch dai va gidi trinh tu
gen vat chu.

Trong nghién ciru nay, chiing toi tién hanh xay dyung thi nghiém so sanh nham
danh gia tinh hiéu qua ctia cic phuong phap bao quan va ba b kit tach chiét DNA
thuong mai trong viéc xir Iy DNA san ho thudc giéng Acropora. Phuong phap bao
quan dugc ap dung bao gobm: EtOH, dung dich DESS va Nito 16ng; luu trit ¢ nhiét
d6 phong, 4°C va -80°C ¢ 2 mdc thoi gian 1 ngay va 60 ngay ké tir thoi diém thu
thap mau. Ba bo kit thuong mai bao gom DNeasy PowerBiofilm Kit (Qiagen),
DNeasy Blood'& Tissue Kit (Qiagen) va Wizard® Genomic DNA Purification Kit
(Promega) dugcisu dung dé tach chiét DNA cic mau san h6. Day 1a nhirng b kit
phd bién, d3 duogc sir dung trong céac nghién ctru di truyen san ho trude day [5, 11,
21-23]. Mdi b6 sur dung mot hodc ph01 hop cac co ché ly giai khac nhau nhu hoa
hoc, enzym va co hoc dé pha v té bao. Nong ¢6 DNA, hiéu suat khuéch dai gen,
tinh tién dung va an toan la cac chi tiéu duoc st dung dé danh gia muc do hiéu qua
va toi wu cho céc qua trinh nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

- B6i tuong nghién ctru: 03 loai san ho thudc gidong Acropora (Bang 1)
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Bang 1. Danh sach cic mau san hé thudc giéng Acropora dugc thu thap

Mi miu Tén loai S6 lwong (manh) | Pia diém thu thap
L1 Acropora hyacinthus (Hinh 1A) 21 Hon Tre
L2 Acropora muricata (Hinh 1B) 21 Pam B:Qiy
L3 Acropora robusta (Hinh 1C) 21 Hon Chong

Hinh 1. Hinh anh tai thuc dia cta ba loai san ho thudc gidng Acropora duge thu
thap trong nghién ctru
- Thoi gian nghién ctru: tir thang 7/2024 dén thang 2/2025.
2.2. Phwong phap nghién ciru
2.2.1. Thu thdp mau san hé

Tai mdi dia diém, mdi loai tién hanh thu 7 manh san ho, thu lap lai 3 1an véi mdi
lan cach nhau 20-30 ngay tai cung mot vi tri. Téng cong 63 (7x3x3) manh san ho
trong ung voi 03 loai (m01 loai 21 mau) da dugc thu thap. Poi voi mdi loai nghién
ctru, mau dugc 1ay ngiu nhién tir cac ca thé khac nhau tai cing diém thu thap.

Tai vi tri thu mau, ngudi thyc hién thu mau lin voi binh dudng khi va sir dung
kim d¢€ cat thu cac manh nhé san ho c6 chiéu dai tu 3-4 cm, chuyén vao tai zip da
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duoc danh so. Sau d6, mau san ho duge dua 1én khéi mit nude, tranh tiép xuc truc
tiép voi anh sang mat troi.

2.2.2. Bdo qudn madu

Bang 2. Phuong phap bao quan cho 7 manh san ho cta ting loai sau khi thu thap

Phwong phap bao quéan Ma phuwong S6 lwong
STT phap mau
Tai thuc dia Tai phong thi nghiém

1 Nito 16ng -80°C N 80 6

) Dung dich | Trong dung dich DESS va DESS tn 6
DESS luu trlt & nhiét 46 phong

3 Dung dich | Trong dung dich DESS va DESS 4 6
DESS luu trir & 4°C

4 Dung dich | Trong dung dich DESS va DESS, 80 6

DESS luu trir ¢ -80°C

Trong EtOH 95% va luu

0
5| BOHOS% | o7 sr ihpndhe EtOH_tn 6
N
6 | EtOH95% tTI%Og%tlECmH RGP EtOH 4 6
o
7 | EtOH5% tTr{rOEg S%H o7 va o EtOH_80 6
Tong 42

Sau khildua mau 1én khoi mat nudc, 7 manh san ho (twong tmg v6i mdi 1an thu
thap) ‘eia mot leai durec bao quan ngay trong cac dng da chuan bi sin theo mo ta &
Bang 2,bao gdm: 3 dng chira Ethanol 95%, 3 6ng chira dung dich DESS, 1 éng dong
lanh trong Nitefléng va dugc van chuyén vé phong thi nghiém trong hop kin t6i mau
tranh anh ning mat troi. Tién hanh tich mé Acropora khoi bd xuwong bang phuong
phép Airbrush chira dung dich Phosphate Buffered Saline (PBS) 1x, luc Airbrush giup
tach mé san ho ra khoi khung xwong. Phan dung dich thu duge chita mé san hé dugc
ly tam & 10.000 vong/phut trong 10 phut dé tach mo khoi chat nhiy va tao cong sinh,
thu ph?m can bun chirta mo6 san hd. Loai bo 16p dich ndi chtra chét nhéy va tdo cong
sinh bang pipet.

Chia phan m6 thu thap dugc & mdi dng thanh hai 16 mau c6 khéi lugng bang
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nhau, ky hiéu T1 va T2. L6 T1 dugc tach chiét DNA sau 1 ngay va 16 T2 tach chiét
DNA sau 60 ngay ké tir thoi diém thu mau. M6 san ho & T1 va T2 sau d6 duoc bao
quan trong diéu kién va nhiét o nhu mo ta ¢ Bang 2.

Phan khung xuong sau khi tach mé dugc bao quan riéng trong cac didu kién
tuong tng véi phan mo.

2.2.3. Tach chiét DNA

Téng 126 miu san ho ciia ba loai ¢ ca T1 (L1: 21 mau, L2: 21 mau, L3: 21 mau)
va T2 (L1: 21 mau, L2: 21 mau, L3: 21 miu) dugc tién hanh tach chiét DNA bang lan
luot ba bo kit: DNeasy PowerBiofilm Kit (24000-50) (PB), DNeasy Blood & Tissue
Kit (69504) (BT) va Wizard® Genomic DNA Purification Kit'(A1120) (WG) theo
quy trinh tir nha san xuat. Mau ddi chimg am (khong chira mé) duoc thuc hién song
song dé phat hién nhiém chéo.

Nong do DNA sau qua trinh tach chiét duoc dinh luong bang May quang phd
UVs/VIS nano (MicroDigital, Han Qudc) & cac budc song 230 nm, 260 nm va 280
nm. P tinh sach cia DNA dugc danh gia thong qua ty 1€ A260/280 va A260/230. Ty
1¢ A260/280 phan anh mirc do nhiém tap protein/phenol voi gia tri Iy tuong cho DNA
~1,8. Ty 18 A260/230 danh gia nhiém tap cac hop chét hitu co hoa tan, mubi,... va
gia tri ly tudng cho DNA ~ 2,0-2,29, Ciac mau DNA c0“A260/280 tuor 1,7-1 9 va
A260/230 tir 1,8-2,2 méi duge sir dyig cho PCR va giai trinh tyr gen, mau DNA khong
dat ngudng bi loai bo va tién hanh tach, chiét lai. DNA sau khi tach chiét duoc luu trix
¢ nhiét d6 -20°C.

2.2.4. Khuéch dai DNA

Pé kiém tra anh hudng cualphuong phap bao quan va tach chiét DNA mau san
h6 Acropora 1én ty8l¢ thanh €éng phan (mg PCR, tién hanh khuéch dai gen COI (*)
voi cip moOiGLCOL490: 5:-GGTCAACAAATCATAAAGATATTGG-3> va
HCO02198: .5’-TAAACTECAGGGTGACCAAAAAATCA-3 [8]. Dong thoi, dbi
chtng am (nudesinh hoc phan'ttr) dugc str dung dé kiém soat nhiém chéo. Phan tmg
khuéchedai gen €OI'duge,thuc hién béng chu trinh nhiét: 94°C trong 3 phat (1 chu
ky); (94°C trong 30 gidy, 42°C trong 45 gidy, 72°C trong 45 gidy) x 34 chu ky. Thé
tich phan tmg 50uL,ttong d6 5 uL DNA khuon, 25 pL 2 x Taq Master Mix (Vazyme),
2 uL mdi LCO1490, 2 uL mdi HCO2198, 16 uL nudc sinh hoc phén tir.

San pham PCR duoc kiém tra trén gel Agarose 1,2% (Biobasic, Canada) trong
dém TBE 1x, sir dung chit nhudém GelRed 10.000X in Water (Biotium) va quan sat
dudi anh séng tia cuc tim dé danh gia két qua, hiéu qua cta phan tmg PCR va kiém
tra d6 tinh sach ctia DNA. Lira chon 6 san pham PCR ctia mau c6 phuong phap bao
quan va tach chiét DNA t6i uu nhat dugc giai trinh tw gen 2 chiéu tai cong ty DNA
sequencing (https://www.dnasequencing.com.vn) trén hé théng ABI PRISM 3730xl
Genetic Analyzer.

(*) Luu y: COI 1a marker pho bién trong dinh danh san hé. Tuy nhién, trén dbi tuong
san ho ctng néi chung va gidng Acropora néi riéng, gen nay c6 toc do tién hoa cham
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nén chi du do tin cay dé phan loai & cap do gidng, khong hitu ich trong phan biét cac
loai gan nhau. Vi vy, véi cac Gmg dung dinh loai san hé thudc gidng Acropora, can
két hop thém nhiéu ving gen khac.

2.2.5. Hiéu suat PCR

Qua trinh khuéch dai DNA mau san hé dugc coi 1a thanh cong néu san pham
khuéch dai c6 kha ning quan sat dugc véi kich thude ~ 650 bp (gen COI). Cac san
pham PCR duoc sau khi duoc quan sat truc quan trén gel Agarose va chleu sang bang
tia cye tim voi thang DNA Hyperlader 100 (5ng. uL™1) (Bioline). Hiéu suat PCR duogc
xac dinh dya trén ty 18 mau dugc khuéch dai thanh cong trén tong®6 mau dugc thi
nghiém.

Cong thuc tong quat:

S6 mau khuéch dai thanh cong

Hiéu sudt PCR =

x100% ()

T6ng s6 maiu thi nghiém

2.2.6. Phan tich két qua

Phan tich s6 liéu chung sir dung phdn mém Microseft Excel. Kiém tra phan
phéi chuén theo timg phwong phap bao quan tirn® bo kit bang Shapiro-Wilk test.
Kiém tra tinh dong nhat phuong sai bang Levene’s test. Néu khong tuan theo phan
phéi chuan va phuong sai khong déng nhét, so sanhytrung vi gitra cac phuong phap
bao quan/ cac bo kit tach chiét bang Kiém dinh Kruskal*Wallis. Kiém dinh Dunn duoc
str dung sau d6 dé xac dinh cac edp nhém co su khac biét mang ¥ nghia thong ké.
Kiém dinh Wilcoxon dugc Sifdung déso sanhgir khac biét ¢ thoi diém T1 va T2.

Dt liéu cua cac san phém PCRsaukhi dugc giai trinh ty dugc phan tich béng
phan mém Sequencher 5.4.6424]. Brinh tu tho dugc kiém tra chat luong thu cong dé
loai bo cac nucleotidéynhiéu ¢ hai daw va hiéu chinh cac diém sai sét. Can chinh va
ghép ndi trinh ty Xudi vamguoc thanh mot trinh ty dong thuan (consensus). Cac ving
¢6 tin hiéu Kémynhidhoacitindiiéu nén cao dugc loai bo, chinh stra thu cong voi cac
vung lap. rap khéngehinh xac"Sau khi gheép ndi, cac trinh ty dong thuan tiép tuc dugc
kiémdtra bang dich.ma nham phat hién khung doc sai (frameshift) hoac su Xudt hién
ctia ¢odon dirng,sGmiy(stop codons). Trinh tu cudi cung sau hiéu chinh dwgc xuat ra
véi dinh dang FASTA.

3. KEL.QUA NGHIEN CUU
3.1. Panh gia phwong phap bao quan

Sau khi tach mo, cac miu xuong san hd duge bao quan bang EtOH phan 16n
van giir dugc nguyén ven hinh thai sau 60 ngay. Nguoc lai, cadc mau xuong bao quan
trong dung dich DESS c6 hién twgng mém va mat dan tinh toan ven. Cac mau xuong
bao quan trong Nito 16ng va luu trir & diéu kién am sau trd nén gion, dé gy vun va
tan nho d& dang (Hinh 2). Mic du tinh trang xwong khong anh hudng dén cac phan
tich DNA, nhung thi nghiém nay cho thdy dung dich DESS va Nito 1ong khong phu
hop cho céc nghién ctru vé hinh thai san hé.
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EtOH Nito long DESS

T2

L1
EtOH Nito 16ng o DESS

‘:"*"i} -!.. 93,

L3

Hinh 2. Hinh anh b xwong san h6 sau khi bao quan 1 ngay (T1) va 60 ngay (T2)
bang ba phuong phap khéc nhau

Két qua phan tich ndng 46 DNA thu dugc 6 L1 (Hinh 3A) cho thay cac phuong
phap DESS_80 va N_80 thu dugc lugng DNA 16n nht, _trong khi nhom EtOH_4 va
EtOH._tn thu duogc két qua thap nhat (gia tri trung binh 1an luot 13 3,58 + 2,94 ng/uL
va 3,11 £ 2,17 ng/uL). Kiém dinh Kruskal-Wallis cho thy su khac biét c6 ¥ nghia
thong ké gitra cac phuong phap (p < 0,05). So sanh timg cip phuong phap cho thiy
DESS 80 va N_80 khéc biét co y nghia théng ké so v6i EtOH_4 va EtOH_ tn (Dunn,
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p<0,001). Kiém dinh Wilcoxon so sanh su khac biét ciia timg phwong phéap bao quan
theo thoi gian, DESS tn, EtOH tn, EtOH 4, EtOH 80 c6 su khac biét cd y nghia
théng ké giira T1 va T2 (p < 0,05). Trong khi d6, DESS_80 va N_80 duy tri 6n dinh
theo thoi gian (p > 0,05).

Két qua phan tich ¢ L2 (Hinh 3B), trong d6 DESS_80 thu duogc lugng DNA 16n
nhét. Nguoc lai, EtOH_tn c6 gia tri trung binh 4,59 & 3,12 ng/uL. Kiém dinh Kruskal-
Wallis cho thy su khac biét co y nghia thong ké giita cac phwong phap (p < 0,05). So
sanh ting cdp phuong phap, c6 su khac biét mang ¥ nghia thong ké gitra DESS_80 va
N 80 vé6i EtOH 4 va EtOH tn (Dunn, p < 0,001). Theo thoi, gian, DESS tn
(Wilcoxon, p = 0,00171) va DESS 4 (Wilcoxon, p = 0,00807) cé su khac biét gitra
T1 va T2, cdc nhém con lai khong co6 sy khac biét dang ké (Wilcoxon, p > 0,05).

Két qua twong tu dugc ghi nhan ¢ L3 (Hinh 3C), nong do DNA trung binh cao
nhét tir DESS_80 va N_80, trong khi EtOH_tn c6 gia tri thap nhat (4,87 + 4,03 ng/uL).
Kiém dinh Kruskal-Wallis cho thy su khac biét c6 yghfathong ké giita cac phuong
phap (p < 0,05). So sanh timg cip phuong phap cho thdy co sur khac biét mang y nghia
thong ké giita DESS_80 vaN_80 v6i EtOH_4 va EtOH _tn@unnyp.<0,001), DESS 80
va N_80 khong c6 sy khac biét dang ké (Dufin, p > 0,05). ' Kiém dinh Wilcoxon cho
tung phuong phap ghi nhan khong c6 su khacbiét theo thoi gian(p > 0,05).
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Hinh 3. Nong do DNA trung binh tir cac phuong phap bé(N
A) L1: A. hyacinthus B) L2: A. muricata bus

thanh cong thap hon: 88,9% (L1); 85,2% (L
trong dung dich DESS c6 ty 1¢ PCR tha
& L3); mau bao quan trong EtOH gi
(L3). Pang chu y, cac mau bao qua
ca hai thoi diém thi nghiém. Két 8l di mau san ho bao quan ¢ cac phuong phap
bao quan khac nhau trong cling dicuikién tri80°C cho thidy miu dugc bao quan
trong EtOH suy giam chét lugng sau 60 ngay. Nguorc lai, mau trong dung dich DESS
va Nito long cho khong co su khac biét r0 rang gitra hai thoi diém (Hinh 4).

i 3

B

xudng con#7,8% (Ll) 74.1% (L2) va 77, 8%
SS 80 c6 ty I¢ PCR 100% &

Hinh 4. Hinh anh dién di san pham PCR mau luu trit & -80°C trén gel Agarose 1,2%
A. Thoi diém T1 B. Thoi diém T2
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Nhin chung, két qua phan tich ndng d6 DNA va hiéu suat PCR & ca ba loai san
hé thude gidng Acropora cho thiy phuong phap bao quan cé anh hudéng dang ké dén
ndéng d6 DNA thu duogc. Trong d6, DESS 80 va N_80 cho hiéu suét bao quan tot nht
véi s6 luong va chét lugng DNA cao, 6n dinh theo thoi gian. Ngoai ra, cac mau khac
bdo quan trong dung dich DESS (DESS tn, DESS 4) cho hiéu qua bao quan trung
binh. Nguoc lai, cac phuong phap s dung EtOH (EtOH_4, EtOH_80, EtOH_ tn) cho
hiéu suit kém hon véi ndng do thap va bién dong 16n giita cac mdc thoi gian.

3.2. Panh gia by KIT tich chiét DNA

Két qua phan tich L1 cho thiy (Hinh 5A) b6 kit PB cho néug d6 DNA trung
binh cao nhét (41,1 + 35,3ng/uL), BT c¢6 gia tri trung binh thap hond26,3 + 27,7 ng/uL).
Nguoc lai, WG thu dugc két qua DNA thép hon ro rét so vo1 haiybd kit con lai
(8,67 + 7,24 ng/uL), khac biét c6 y nghia thong ké (Kruskal-Wallis va Dutin, p < 0,05).
So sanh nong o DNA giira hai thoi diém T1 va T2, PB va BT khong c6 sukhac biét
dang ké (Wilcoxon, p > 0,05), trong khi mau tach bafig WG c6 su khéc biét mang ¥
nghia thong ké (Wilcoxon, p < 0,05).

Két qua nong do DNA trung binh L2 (Hinh 5B) duggc ghi'nhén cao nhat tir PB
(39 + 33,5 ng/uL), BT ¢6 véi gid tri trung binh thap hom (2134 + 17,7 ng/uL) va WG
cho két qua thip hon 15 rét (9,74 + 7,31 nglulyPkhae biét'co y nghia thong ké
(Kruskal-Wallis va Dunn, p < 0,05)480 sanh str khac biét'nong do DNA giira thoi
diém T1 va T2, két qua mau tach tr PB va BT khong c6 su khac biét dang ké
(Wilcoxon, p > 0,05), trong kli, d6 mauftach b'fmg WG ghi nhan c6 sy khac bigt
mang ¥ nghia thong ké (Wilcoxonjp < 0,05).

Két qua nong do DNA trungybintho L3{(Hinh 5C) cao nhét tir PB (21,5 + 10,6
ng/uL), BT duoc ghi nhamythipthon (95200t 5,78 ng/uL) va WG c6 gid tri thip nhit
(5,27 + 4,53), khac biét mang'§.nghtia thong ké (Kruskal-Wallis va Dunn, p < 0,05). So
sanh su khac biénongiddo DNA ‘giira thei diém T1 va T2, két qua mau tach tir PB khong
c6 su khac biét dangké (Wilcoxon,'p > 0,05). Nguoc lai, mau tach bang BT va WG co
su khac bi¢fmang v nghia théng ké theo thoi gian (Wilcoxon, p < 0,05).
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Hinh 5. Nong d6 D

Béang 3. Hi¢u ] t tach chiét theo thoi gian
Loai B0 kit Thoi gian | Hiéu suit PCR (%)
T1 100
T2 100
T1 95,23
L1 T2 95,23
T1 90,48
T2 71,43
T1 100
T2 100
. . T1 95,23
L2 Blood and Tissue Kits (BT) T 9523
Wizard® Genomic DNA T1 85,71
Purification Kit (WG) T2 66,67
DN P Biofilm Kit (PB) Tl 100
easy PowerBiofilm Ki ™ 100
. . T1 100
L3 DNeasy Blood and Tissue Kits (BT) T 95.23
Wizard® Genomic DNA T1 95,23
Purification Kit (WG) T2 52,38
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Vé hiéu suat PCR, san pham tach chiét tir PB dat ty 1¢ khuéch dai thanh cong 100%
& ca hai thoi diém. Dit lidu giai trinh tw gen mAu tir PB ¢6 tin hidu rd nét, khong bi nhidu va
cac db thi tin hiéu dic trung (Hinh 6). Tuong ty nhu vy, hiéu qua ciia BT twong ddi t6t véi
hiéu sut dao dong 95,23%-100%. Nguoc lai, mau tach chiét tir WG c6 hiéu suét thip hon,
dao dong tir 85,51%-95,23% ¢ T1 va gidam manh sau 60 ngay (52,38%-71,43% & T2). Dang
cht ¥, L3 (Acropora robusta) véi lugng chét nhiy cao hon hin so vai 2 loai con lai khién
WG kém hiéu qua hon, giam tir 95,23% (T1) xudng chi con 52,38% (T2) (Bang 3).

Nhu véy, DNeasy PowerBiofilm Kit (PB) la bg kit mang lai hiéu qua tach chiét
cao va on dinh trong vong it nhat 60 ngay cho san ho thudc giéng dcropora. Ngoai
ra, véi nhimg mau twoi khong can thoi gian luu trit dai, DNeasyBlood and Tissue
Kits (BT) 1a mot phuong phap tach chiét thay thé tuong dbi hisd qué

\lllllllllIIIIIIlIIlllIlllllllllllIIIlllllllIIIIllllIllllllllllIIllllllllIllIlIIIIl ]
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1
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Hinh 6. Tin hi¢u trinh tgy mach xudi cua ba loai san ho trén vung gen COI

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 XX, XX - 2025



Nghién cuiru khoa hoc cong nghé

4. THAO LUAN

Gaither va cong su (2011) chi ra rang viéc bao /quan m6 san ho trong dung dich
DMSO béo hoa muéi gitp duy tri chit lugng DNA t6t hon va ting hiéu qua phan tng
PCR so véi bao quan bang ethanol 95% [3]. Nghién ciru ciia Vega Thurber va cong
su (2022) ghi nhan rﬁng Nito 16ng va dung dich mudi chira DMSO luu trit & nhiét do
am sau 1a nhitng phuong phap bao quan hiéu qua nhat dbi véi cac nghién ciru DNA &
san ho [13]. Nam 2022, Voolstra va cong sy di cong bd quy trinh bao quan mau san
hé bang dung dich DESS, két hop véi tach chiét DNA bang hai b kit thwong mai 1a
DNeasy Blood & Tissue Kit (Qiagen) va QIAamp DNA Microbiome Kit (Qiagen).
Quy trinh nay dugc thiét ké nham phuc vu ca muc tiéu gii trinh tyfham vao vat chu
14n phan tich metagenomic, va da duoc ap dung trén cac loai sah héythudc cac gidng
Acropora, Pocillopora va Porites. Tuy nhién, cho dén naygvan chua e nghién ctru
nao danh gia mot cach hé thong hiéu suit va hiéu qua cua quy trinh nayjso voi cac
phuong phap bao quan va tach chiét DNA khac & san hég25 ] INhi vay, két qua trong
nghién ctru tuong ddng véi cac cong bd trude day,ddicu ndy cho thaylsu nhit quan
trong cac diéu kién nghién ciru khac nhau. Ngoaia, nghién eu ctia,ehling toi ¢ mo
rong danh gia déng thoi anh hudng ciia diéu kién Iwtw trirva thot'gian 1én chét luong
DNA ciia ba loai san ho thudc gidng Acropora, dong thei xaeldinh thoi gian bao quan
6n dinh it nhat 60 ngay.

Céc yéu t6 nhu thoi gian, dung dich bao quan,va diéu kién luu trir mau san ho
déu c6 anh hudng dén s6 lugng va chat lugng DNA thu dugc. Bao quan trong dung
dich DESS hogc Nito long ¢ thyc dia két hop luu trit ¢ - -80°C trong phong thi nghiém
1a hai phwong phap ti uu, cho lrgng DNA lon nhat va 6n dinh trong vong it nhat 60
ngay ma khong anh huong dén chat luong thi nghiém. Diéu nay thé hién nhat quan
trén ca ba loai san ho thi nghiém. Trén thyc té, trong diéu kién thu thap mau san ho
tai thyc dia trén bién, dung dich DESS 14 phuong phap pht hop hon boi dé dang van
chuyén, luu trir va tuong d6i an toan. Trong khi do, Nito long thuong gép kho khan
khi van chuyén va thu thap mau dai ngay, c6 nguy co gdy bong lanh néu xay ra sy ch
trong thao tac. Ngoai ra, voi nhitng mau chi can luu trit ngan han, st dung dung dich
DESS va luu trir trong nhiét d6 phong hodc 4°C déu khong gay anh hudng dén chét
lugng thi nghiém.

Nam 2017, Weber va cong sy da thuc hién nghién ctru tdi uu hoa tach chiét
DNA véiymuc tiéu nghién ctru h¢ vi sinh vat trén san ho. Nhom tac gia da thiét ké thi
nghiém tachnehiét DNA t6ng sd tir bay loai san ho (bao gom ci Acropora humilis)
bang bbn bo kit tach chiét thuong mai tir hing Qiagen: PowerSoil®, PowerPlant®
Pro, PowerBiofilm® va UltraClean® Tissue & Cells. Hiéu suét tich chiét cua cac bd
kit dugc danh gia thong qua dinh lugng DNA va hiéu qua khuéch dai cac gen. Két
qua ghi nhan DNA duogc tach chiét tir bo kit PowerBiofilm® va UltraClean® cho hiéu
suét tach chiét tot hon [5]. Tuy nhién, nghién ciru nay tap trung vio DNA hé vi sinh
vat cong sinh, trong khi hiéu qua tach chiét DNA ctia vat cht san ho chua dugc d& cap
cu thé. Cho dén thoi diém hién tai, van con thiéu cac nghién ctru hé thong nham danh
gia hiéu qua cua cac bo kit tach chiét DNA trong nghién ctru tryc tiép trén vat cha san
ho, dic biét 1a d6i voi muc tiéu phan tich di truyen va giai trinh tu gen. Trong bdi canh
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d6, két qua nghién ctru cia ching t61 da cung cap thong tin va danh _gia bo kit tb1 uu
nhét cho qua trinh tach chiét DNA véi muyc tiéu giai trinh ty gen. Dong thoi, két hop
voi viée danh gia phuong phap bao quan, mang dén giai phap dong bd cho qua trinh
xtr Iy mau dé thu thap vat chit di truyen Trong d6, DNeasy PowerBiofilm Kit (PB)
13 bo kit mang lai hiéu qua tach chiét cao va 6n dinh trong vong it nhat 60 ngay cho
san ho thudc giéng Acropora, @dng thoi c6 kha ning xur 1y t6t ca nhitng mau san hd
c6 lugng chit nhay 16n. PB st dung cong ngh¢ co hoc dap hat (Bead-beating) két hop
hod hoc (dung dich ly giai chira enzym) dé ly gii té bao nhd d6 rat ngan thoi gian o
mau (3-4 gid) so vdi cac bd kit con lai. Inhibitor Removal Technology (IRT) trong
PB c6 tac dung hiéu qua trong viéc loai bo cac chat tc ché trén sandib.

Nghién ctru ctia chung t6i con han ché vé pham vi loai va thoi gian bao quan dai
han hon, do d6 chua danh gia ddy du mtc d6 suy giam DNA™au nhidnim luu tri.
Tuy nhién, viéc lya chon ba loai san hé c6 dac diém sinh hoc khac nhau da gitp lam
15 anh hudng cua chat nhdy va mot sé yéu té moi truong,dénhiéu'suit bao’quan va
tach chiét DNA. Pong thoi, két qua nghién ctru cdng capico so khoa hoc dé dinh
hudng lya chon phuong phép bao quan phu hopfeho cde nghién ciu@d yéu cau luu
trit mau trong thoi gian dai.

5. KET LUAN

Phuong phép bao quan bang dung dich DESS va Nito 1ong két hop luu trir &
-80°C dugc xéac dinh 13 hai phuon@ phéap hi¢u quawa téi uu trong viéc duy tri chét
lugng DNA 6n dinh theo thoi @ian. Erofig d6, dung dich DESS duogc danh gia 1a
phuong phap bao quan phihop nhét véivsan hd Acropora boi tinh tién dung va an
toan trong qua trinh thu thap mau. ¢ thuc dial

B¢ kit DNeasy PowerBiofilm Kit{(PB) (Qiagen) cho thay hiéu sudt tach chiét
DNA cao va 6n dinh, cung cap.ngudn DNA dau vao chat luong tbt cho ~phan ung PCR
va giai trinh ty gen, doydo 1a lya‘chon t6i uu cho cac nghién ctru di truyén san ho thudc
giong Acropora. Bén canh do, bo kit DNeasy Blood and Tissue Kits (BT) (Qiagen)
c6 thé dugé siindung nhu métphirong an thay thé hiéu qua khi xir Iy mau twoi hodc
mau luutclr ngén hanyNguoc lai, bo kit Wizard® Genomic DNA Purification (WG)
cho Hiéu sulbtachichiét thép, dac biét voi mau c6 ham luong chét nhﬁy cao va bao
quan'dai han, do d6'khong duoc khuyén nghi sir dung trong nghién ctru trén san ho
(Acropera).

Pé tangetong do tin cdy va tinh khai quat cuia két qua, céac nghién ctru tiép theo
nén mé réng pham vi loai, khu vuc dia 1y va thoi gian bao quan, dong thoi tich hop
danh gia dinh luong chat lugng DNA theo thoi gian. Nhimg dir liéu nay s& gop phan
hoan thién cac quy trinh bao quan va tach chiét DNA, phuc vu hiéu qua cho cac muc
tiéu nghién ctru di truyén va bao ton da dang sinh hoc & san ho cing.

Loi cdam on: Nghién ciru nay la mot phan két qua tir nhiém vu cdp co s6 Trung
tam Nhi¢t doi Viet - Nga: “Nghién ciru giai trinh tir gen mot so loai san ho thugc
giong Acropora thu thap tai vinh Nha Trang”, ma so VB.N2.06/24.
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Tuyén bé vé déng gop ciia tic gia: Hodng Thi Ngoc Anh: Thye hién toan bg

qua trinh viét ban thao, chinh sira ban thao. Tran Pirc Dién: Thuc hién thu thdp mau
nghién cuu. Nguyén Trinh Puc Hiéu: Thuc hién xuw ly so lieu. Lé Thi Kiéu Oanh va
V6 Thi Ha: Ra soat va chinh siva ban thdo.

Tuyén bé vé xung dot lgi ich: Cdc tac gia tuyén bé khéong cé xung dot loi ich

lién quan dén nghién ciru nay.
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ABSTRACT

EVALUATION OF PRESERVATION AND DNA EXTRACTION METHODS
FOR ACROPORA CORALS FOR GENETIC SEQUENCING PURPOSES

Acropora corals are keyxeef-building taxa that play a central role in reef
structure and protection. Genetic studies, oneorals contribute to understanding
biodiversity mechanismgs, and'ecosystemyrestorfation, yet their success depends greatly
on the quality of extractéd DNA. This study assessed the efficiency of different
preservation and extraction ‘methods for Acropora corals for sequencing purposes.
Three preservation methods were compared: ethanol, DESS solution, and liquid
nitrogen freezing."DNAJwas extracted using three commercial kits. DNA quality,
quantity, and purity were evaldated using spectrophotometry and PCR. The results
showed.that préservationitime, storage condition, and extraction method significantly
affected DNA. quality. Among them, DESS solution and liquid nitrogen combined
with=80°C storage yielded the most stable and intact DNA. DESS was especially
suitableyfor field sampling because of its safety and ease of use. Among the kits, the
DNeasy PowerBiofilm Kit (Qiagen) provided the highest yield of pure and stable
DNA with reduced processing time.Overall, this study provides important information
on optimal preservation and extraction methods for coral DNA, supporting more
reliable sequencing analyses and contributing to genetic.

Keywords: Acropora; Preservation;, DNA extraction; Coral; Optimization.
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