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The main advantage of DNA molecular markers, such as RAPD, RFLP, and
STR, over morphological, physiological, and biochemical markers in
diversity studies is their independence from the culture media and living
conditions of organisms. However, the successful application of DNA
molecular markers is often strongly dependent on the quality of the DNA
obtained using the selected total DNA extraction method. In this study, total
DNA samples from yeast strains isolated from natural honey and beeswax in
Son La, Vietnam, were extracted according to procedures outlined by Looke
and by da Silva-Filho. Both were compared to the total DNA extraction
process (Control) using the commercial kit from Norgen Biotek™. The
results indicated that the total DNA samples obtained from the procedure
issued by Ldoke and by da Silva-Filho had concentrations ranging from 40 to
3300 ng/uL, which were equal to or higher than those obtained from the
control procedure. Furthermore, the quality of these samples was sufficient to
ensure successful PCR-RAPD using the primers M13 and (GTG)s. Storing
the total DNA samples extracted by the procedure proposed by Looke and by
da Silva-Filho for 3 months at -20 C did not adversely affect the PCR-RAPD
results. Based on the findings, the Looke procedure was recommended for
total DNA extraction from yeast for diversity studies due to its convenience,
time efficiency, and reduced labor and chemical requirements.
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Trong nghién ctru da dang, cac chi thi phan tir DNA nhu RAPD, RFLP,
STR ¢6 wu thé hon céac chi thi hinh thai, sinh 1i, sinh hoa do chiing khong
phu thudc vao diéu kién méi truong séng va dinh dudng ctia sinh vét. Tuy
nhién, thanh cong cua viéc sir dung chi thi phén tir DNA thuong phu thudc
dang ké vao chit luong DNA thu duoc tir phuong phap chlet DNA tong
s6 sir dung. Trong nghién ciru nay, DNA tong s6 clia cdc mau ndm men
phan 1ap tr mat va sap ong tu nhién & Son La, Viét Nam, dugc tach chiét
theo quy trinh ciia Ldoke va ctia da Silva-Filho. Két qua dugc so sanh voi
quy trinh tach chiét DNA téng sé st dung kit throng mai ciia Norgen
Biotek™. Mau DNA téng s thu duoc tir hai phwong phap trén déu dat
ndng do (40 — 3300 ng/pL) cao hon hodc bang quy trinh st dung kit
Norgen Biotek™. Cac mau DNA nay déu dat chat luong can thiét dé thuc
hién thanh cong phan tng PCR-RAPD véi mdi M13 va (GTG)s. Viéc luu
giit cac mau DNA tach chiét bang hai phuong phap nay trong 3 thang & -
20°C khong anh huong dén két qua ctia phan mg PCR-RAPD. Quy trinh
ctia Looke dugc khuyén cdo sir dung dé tach chiét DNA tong s6 cho phan
ung PCR-RAPD do tinh tién 191, tiét kiém thoi gian, cong stc va hoa chét.
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1. Gi6i thiéu

Tach chiét DNA tong s tir cac mau sinh vat 1a thao tic dau tién nham thu vé vat liéu di truyén
cho cac nghién ciru da dang sinh hoc dua trén chi thi phan tir DNA. Trong nhing nim gan day, cac
quy trinh tach chiét thuong mai da duogc phat trién cho hau hét cac dbi tuong mau sinh vat, tir mo
dong thyuc vat dén cac mau sinh thiét chara ndm, vi khuén, virus, v.v. Hau hét céc kit tach chiét
DNA thuong mai déu dua trén quy trinh pha v& té bao vi sinh vét bang phuong phéap vat li hodc
céc dung méi hitu co két hop cac enzyme thity phan thanh, mang té bao. Sau do, vat liéu di truyén
DNA trong mau sé& duoc hép phu trén cac hat silica da dugc ép thanh dang mang loc hoac boc
quanh cac hat tir. Céc kit tach chiét DNA thuong mai thuong c6 gia thanh cao va chi dat hiéu qua
t6i uu dbi voi mot vai ‘nhoém vi sinh vat déc thu. Dé tach chiét duoc DNA hiéu qua voi tung loai
d01 tugng vi sinh vat can két hop, cai t1en cac phuong phap tach chiét khac nhau dé thu duoc DNA
tong s6 dat chat lugng cho tumg yéu ciu cu thé. Pdi véi mau DNA tong s dung lam khu6n cho
phan g PCR, chi s6 Aasoso va Aasonzo can 1an luot dat trén 1,8 va 1,5. Cac thong s6 nay dam bao
luong protein ciing nhu ham luong cac dung maéi hitu co dung trong quy trinh tach chiét mau 1a t6i
thiéu, khong anh huéng dén phan ing PCR tiép sau do [1].

N4m men 14 vi sinh vat nhan thyc, ching c¢6 thanh té bao cling va day (~250 nm), chiém mot ti
trong 16n trong khéi lugng kho cua té bao (~25%) [2]. Thanh té bao ndm men c6 3 16p lién két véi
nhau béi cac lién ket chéo (cross-linked). Lép ngoai chii yéu 1a mannoproteins, 16p bén trong co
thanh phan chu yéu 13 -glucans (8-1,3-glucan va -1,6-glucan), trong khi 16p trung gian cha yéu
chura chitin (polymer cua N-acetylglucosamine) va hon hop ctia ca 16p trong va 16p ngoai [3]. Mot
s ndm men sinh song trong diéu kién khac nghiét nhu mat ong, thuong c6 thém san pham trao d6i
chat 13 polysaccharide; ching c6 thé tong hop, tich lily bén trong té bao (polysaccharide noi bao)
hodc bao quanh ngoai thanh té bao (polysaccharide ngoai bao). Do d6, thanh t& bio nim men kha
vitng chic, kho c6 thé li giai bang cac phuong phap thong thuong.

"Phuong phap tach chiét DNA tong s6 ctia nAm men theo da Silva- Filho va cong sy [4] dung
chat tay rira 6 pH kiém, két hop v6i dung méi hiru co cho thay hiéu qua tdt trong tach chiét DNA
tong s6 ctia nAm men phan 1ap tir mat va sap ong Son La [5] dé 1am khudn cho phan tmg PCR voi
moi RAPD 1a M13 va (GTG)s. Phuong phép niy ciing duoc ap dung dé tach chiét DNA tong s6
trong nghién ctru da dang ndm men Drekkera bruxellensis tir ruou vang va san xuat bioethanol [6].
Tuy nhién, phuong phap nay thuong kha tén kém thoi gian va sir dung luong dung méi hiru co doc
hai kha 16n, gay ton kém chi phi xt 1i dung dich thai sau tach chiét DNA. Nam 2011, Ldoke va
cong su [7] da d& xudt phuong phap dung mudi lithium acetate (LiOAc), sodium dodecyl sulfate
(SDS) két hop véi nhiét (70°C) dé pha v& té bio nAm men va thu hoi DNA tong sb bang két tiia
v6i ethanol. Phuong phap nay tiét kiém thoi gian va khong sir dung cac dung méi hitu co doc hai;
tuy nhién luong DNA thu dugc thuong thap [8].

Trong nghién ctru nay, ching t6i ap dung ca hai phuong phép tach chiét DNA tong s trén voi
céc ching nAm men da dugc dinh danh tir b ching nAm men phan lap tir mat, sap ong tu nhién tai
Son La, Viét Nam. Két qua tach chiét DNA téng s6 dugc so sanh véi cac mau st dung kit tach
chiét DNA nim men cia Norgen Biotek™ nham tim ra phuong phéap phu hop nhét, dat DNA téng
s6 ¢6 chat luong phu hop, dé dang bao quan va thao tac trong cac thi nghiém danh gia da dang nam
men bang PCR v6i mdi RAPD.

2. Phuong phap nghién ciru
2.1. Nguyén liéu va héa chit

Céc chiing nim men (Bang 1) sir dung trong nghién ctru nay 1a 10 ching phan 1ap tir mét va sap
ong thu tir Son La [5] da dugc dinh danh dén loai bang chi thi phan tir ITS (két qua khong trinh
bay ¢ day) va 01 ching tir bao tang giong chuan ATCC ctia Mi (American Type Culture Colection).
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Bang 1. Cdc ching ndm men sir dung trong nghién cieu nay

STT MAu Tén loai
1 Ca Candida albicans ATCC 10231
2 P1 Candida orthopsilosis

3 P3 Pichia anomala

4 P6 Clavispora lusitaniae

5 P15 Pichia anomala

6 P24 Starmerella apicola

7 P45 Zygosaccharomyces rouxii

8 P60 Meyerozyma guilliermondii

9 P80 Priceomyces melissophilus

10 P91 Priceomyces melissophilus

11 P94 Priceomyces melissophilus

Céc hoa chat tach chiét DNA, thyc hién phan tmg PCR va dién di déu tinh sach & mirc phan
tich, dugc mua tir Merck (Ptic), Norgen Biotek™ (Na Uy) va Phusa Genomics (Viét Nam).

Hai mdi RAPD duogc st dung 1a M13 (5> GAGGGTGGCGGTTCT 3°) va (GTG)s (5°
GTGGTGGTGGTGGTG 37) [9].

2.2. Tach chiét DNA téng so

DNA t6ng s cta cac chimg ndam men nghién ctru duoc tach chiét theo ba phuong phap khac
nhau. Pau tién, cac khuan lac thuan khiét duoc lya chon va hoat hoa trong moi truong Hansen G90
16ng (glucose 90 g/L, peptone 10 g/L, KH2PO4 3 g/L, MgS04.7H,0 2 g/L), nudi lic 200 vong/phut
& diéu kién 30 °C trong 24 gio. Tiép theo, khoang 50 mg sinh khdi ndm men dugc thu hdi bang
cach 1i tim 14000 X g dich huyén phu, lugng sinh khdi nay dwgc dem di tach DNA theo 3 phuong
phap khac nhau: (1) st dung bo KIT Norgen Biotek™ 27300 (Norgen Biotek™, Na Uy), (2)
phuong phap ctia Looke [7] va (3) phuong phép cua da Silva-Filho [4].

2.3. Xdc dinh néng dp DNA téng so

Mau DNA tong sé sau tach chiét duoc pha lodng bing dém TE dén ndng d6 thich hop va duoc
danh gia cac chi sO Aazeonso va Azsozo boi thiet bi do quang phd Nanodropt (SimpliNano™
29061712, Mi).

2.4. PCR-RAPD

Hdn hgp PCR-RAPD v6i cac thanh phan: 10 pL master mix, 1 pL mdi M13 hodc (GTG)s, 1 uL
DNA, va 8 pL nudc mili-Q vo tring dé dat tong thé tich 20 uL. Cac chu ki PCR dugc thuc hién
trén thiét bi PCR9700 (Applied Bioscience) véi chu trinh nhiét nhu sau: 1 chu ky 95°C trong 60
giay; 40 chu ky (94°C trong 60 giay, 45°C trong 20 gidy va 72°C trong 120 gidy) va 72°C trong 5
phut [9].

2.5. Ddnh gid két qui PCR bang di¢n di agarose

San pham PCR véi cic mdi RAPD dugc kiém tra bang hé thdng dién di (1,4% agarose, 70V,
80mA trong 80 phiit) va phén tich boi phan mém GelAnalyzer 23.1.1. Kich thudc va s6 luong band
da hinh dugc tinh toan va so sanh véi két qua san pham PCR sir dung DNA khuén tach bi by KIT
Norgen Biotek™ 27300.

2.6. Ddnh gid thoi han siv dung ciia mau DNA téng so
DNA t(;)‘ng s6 sau khi tach chiét duoc pha lodng voi dém TE (10 mM tris — HCL, 1 mM EDTA,
pH 8) vé nong do 50 ng/uL, bdo quan -20°C. Sau 3 thang thuc hién PCR véi moi M13 va (GTG)s.

Két qua duoc so sanh vdi thi nghiém ban dau dé kiém tra tac dong cua thoi gian luu trit DNA dén
san pham PCR-RAPD.

http://jst.thu.edu.vn 293 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 231(01): 291 - 297

3. Két qua va ban luin
3.1. Nong dp va dg tinh sach ciia DNA tir cdc phwong phdp tich chiét

Do tinh sach cia DNA dugc cin ctr vao ti 18 A260/280 va A260/230. Chi c6 mot s6 mau cia
phuong phap tach chlet cua Looke [7] cho két qua A260/280 duoi 1,8, chimg to mau c6 thé bi
nhidm protein cta nim men. Hau hét cac miu DNA tong s tach bang phuong phap Looke [7] va
da Silva-Filho [4] d&u c6 ndng d6 DNA cao hon réat nhiéu so voi cac mau DNA téng s6 dugc tach
bang Kit Norgen BiotekTM 27300 (Bang 2). Piéu niy cho thay han ché vé dung luong gin véi
DNA (32,5 — 138,0 ng/uL) ctia mang silica trong kit Norgen Biotek™ 27300. Céc Kit thuwong mai
thuong chi tdi wu cho viée tach chiét DNA téng sb cua mot vai loai nAm men, dan dén viéc tach
chiét DNA ctia mot sé mau Pichia anomala (P3, P15) va Priceomyces melissophilus (P80, P91)
dat hiéu qua chua cao.

Bing 2. Nong dé va dé tinh sach ciia DNA tdch chiét theo cdc phwong phdp khéc nhau.
Phwong phap tach chiét DNA

KIT Norgen Biotek™ 27300 Looke [7] da Silva-Filho [4]

MAau  Aze0280 A260230 Nﬁng do | Azons0  Az601230 Nggg A260/280 A260/230 N(}‘)ng do
Ca 2,12 2,03 65,8 1,97 2,09 373 2,01 2,21 2730
P1 1,99 2,12 68,0 1,86 1,91 658 1,82 1,91 1660
P3 1,91 2,20 32,5 1,60 1,86 68,0 1,97 1,96 325
P6 1,88 2,00 60,2 1,94 2,01 602 2,04 2,03 1470
P15 1,97 1,99 54,8 1,93 2,03 548 1,96 1,99 3300
P24 2,03 2,01 74,1 1,83 1,91 221 2,04 2,02 2980
P45 1,93 2,03 96,5 1,69 1,71 96,5 2,50 2,12 170
P60 1,88 1,95 138 1,85 1,81 276 1,85 1,87 2740
P80 1,93 2,06 56,2 1,95 2,08 562 2,05 1,90 2380
P91 2,00 2,11 50,0 1,61 1,81 50,0 2,01 1,99 158,5
P94 1,91 1,99 66,5 1,37 1,42 40,5 2,16 1,97 2100

Két qua cua Bang 2 ciing cho thiy, nong do DNA dat cao nhat khi st dung phwong phap cia
da Silva-Filho [4]. V61 phuong phap nay, mﬁu Priceomyces melissophilus (P91) va
Zygosaccharomyces rouxii (P45) dat nong do DNA tong s0 thip nhat (170 ng/pL) theo phuong
phap nay nhung van cao hon ndng d6 DNA tong sé ciia miu nay khi tich bang phuong phap cua
Ldoke [7] va Kit thuong mai Norgen Biotek™ 27300 (deu chi dat 50 ng/pL). Két qua nay hoan
toan tuong dong VOl két qua nghién ciru cia Pham Ngoc Anh va cong su [5]. Phuong phap tach
chiét DNA tong s6 ctia Looke [7] mic du khong dat dugc nong do DNA va do tinh sach cao nhu
phuong phap cua da Silva-Filho [4] nhung van dat dugc ndng d6 DNA ciia hau hét cac mau cao
hon so véi tach bang Kit thuong mai Norgen Biotek™ 27300. Phuong phap nay ciing tiét kiém
dugc mot nua thoi gian so voi phuong phap cua da Silva-Filho [4] va khong sir dung cac dung moi
ddc hai nhu chloroform, isoamyl alcohol.

3.2. Pdnh gid khd néing lam khuon cho RAPD-PCR ciia cdc miu DNA tong so

Nhiam kiém tra cac mau DNA tong sé thu dugc cé thé sir dung dé danh gia da dang di truyén
clia cac ching ndm men bang PCR-RADP, chung t6i tién hanh khuéch dai cac doan DNA tir cac
mau DNA nay. Trong mdi phan tmg, DNA khuén dugc sir dung véi ndng do twong dwong 5 ng/uL
cung hai mdéi RAPD 1a M13 va (GTG)s. Két qua dién di duoc thé hinh trén Hinh 1.

Két qua dién di (Hinh 1) cho thay s0 lugng va kich thude bang da hinh dugc nhén 1én bang moi
M13 va (GTG)s tir cac mau DNA tong sb tach bai bo KIT Norgen Biotek™ 27300 va hai _phuong
phap cua da Silva-Filho [4] va Looke [7] 1a twong duong nhau (Bang 3). Méc du cac mau DNA
tach bang bo KIT Norgen Biotek™ 27300 (Hinh 1a, d) cho két qua PCR-RAPD véi mot s6 band
da hinh ¢4m hon céc bang da hinh khac trong cing mot mau, nhung do dong déu chua cao. Nguoc
lai, DNA tach bang phuong phéap ctia Ldoke (Hinh 1b, le) va da Silva-Filho (Hinh Ic, 1f) cho thdy
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cac bang PCR-RAPD c6 cuong do tuong d6i ddng nhat hon, giup viéc phan biét cac bang da hinh
tré' nén de dang hon.

KIT Norgen Biotek™ 27300 Looke (2011) da Silva-Filho (2011)

M Ca P1 P3 PG P15 P24 P45 P60 P80 P91 P94 M Ca P1 P3 P6 P15 P24 P45 P60 P80 P91 P94 M Ca P1 P3 P6 P15 P24 P45 P60 P80 P91 P94

ELW IO

Ca P1 P3 P6 P15P24P45 P60 P80 P91 P94 P3 P6 P15P24 P45 P60 P80 P91 P94 M Ca P1 P3 P6 P15 P24 P45 P60 P80 P91 P94

(2]
s ]
1 bd >

H

B -

S(919) 19

Hinh 1. Két qua dién di danh gid PCR-RAPD khuéch dai bang moi M13 va (GTG)s tir cdc mdu DNA
tong so tach chiet bang 03 phwong phap khac nhau
Bang 3. 6 liwong va kich thuée bang da hinh dwoc khuéch dai bang PCR-RAPD véi méi M13 va (GTG)s

S6 lwong (bing) va kich thuée (bp) ciia cac bing dwoc khuéch dai

Mau Moéi M13 Mbi (GTG)s
Ca 4 bang 3 bang
(845+920+1045+1560) bp (815+865+935) bp
P1 7 bang 8 bang
(825+850+925+1035+1255+1620+1855) bp (800+825+835+850+890+905+935+1290) bp
P3 9 bang 7 bang
(740+770+810+850+935+1090+1305+1915+5390) bp (820+850+890+1020+1170+1260+1535) bp
P6 10 bang 4 bang
(740+770+810+875+910+1025+1070+1260+1485+2945) bp (855+925+1060+1690) bp
P15 11 bang 5 bang
(740+770+810+875+910+1085+1260+1500+1840+2255+2780) bp (815+835+895+950+990) bp
P24 3 bing 3 bing
(865+1245+1875) bp (835+890+930) bp
P45 6 bang 6 bang
(795+920+975+1130+1210+2225) bp (830+850+890+945+1010+1350) bp
P60 10 bang 6 bang
(740+775+810+830+895+955+1060+1335+1690+2040) bp (800+855+1000+1055+1510+2460) bp
P88 10 bang 5 bang
(745+770+805+860+920+1075+1130+1315+1770+2470) bp (825+845+870+1235+1550) bp
P91 8 bang 6 bang
(770+860+925+1075+1150+1315+1780+2415) bp (830+850+880+920+1235+1930) bp
P94 7 bang 3 bang
(770+860+920+1060+1130+1305+2435) bp (845+875+1260) bp

3.3. Ddnh gid thoi gian luu mdu DNA tong sé

Két qua thyuc hién phan tmg PCR-RAPD tir cic mau DNA tong s6 dugc tach chiét theo phuong
phap cua Silva-Filho [4] va Loke [7], dugc bao quan & — 20°C dén 3 thang dugc thé hién ¢ Hinh
2. Két qua nay cho thdy viéc bao quan cic mau DNA tong s trong 3 thang & -20°C khong anh
hudng dén chat luong cua cac mau DNA duoc tach chiét theo phuong phap ciia Ldoke [7] (Hinh
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2a, b). Cac bang da hinh dugc nhan 1én véi mdi M13 va (GTG)s déu rd nét va ¢ thé phan biét
duogc 6 rang.

Twong tw voi cac mau DNA tong sb tach chiét theo phuong phap cua da Silva-Filho [4] (Hinh
2¢, d), viée bao quan & — 20°C dén 3 thang ciing khong lam thay ddi s6 lwong va kich thudc cac
bang da hinh mac du két qua cia PCR-RAPD xuit hién nhidu vét md (smear). Diéu nay chimg t6
viée ton du cac dung méi tach chiét lam dut gdy DNA va cac doan DNA nho bi dut gay ciing da
duoc nhén 1én nhung cac bang da hinh hoan toan c6 thé phan biét o nét. Két qua nay twong dong
véi bao cao ciia Pham Ngoc Anh va cong su [5] trén cac chung nam men c6 hoat tinh khang khuin
phan lap tir mat va sap ong Son La. Nong d6 clia cac bang da hinh dugc nhén 1én trong RAPD-
PCR tir khuén DNA tdng s6 dugc bao quan 3 thang c6 thé giam (Hinh 2). M6t phdn nguyén nhén
do ndng d6 DNA tong so ¢6 thé giam xubng trong qua trinh bao quan, mot phin do DNA dut giy
khong dugc khuéch dai hodc bi khuéch dai thanh dang bang vach phu c6 kich thudc ngén hon cac
bang vach chinh.

M6i M13

6 P15 P24 P45 PS0 PS0 P91 PS4

Mb6i (GTG)5

Cs P1 P3 P6 P15 P24 P45 P80 P8O P91 PS4

I PRI =

LA
-n|'!;|i!llg

P1 P3 P6 P15 P24 P45 P8O

Looke (2011)

—
D 10k
o
o
N
—
o
ot
=
L.
@
=
w
mzsobp
©

Hinh 2. Két qua thuc hién RAP-PCR véi moi M13 va (GTG)s tir khuén DNA tong so chiét bang phwong
phap Looke (2011) va da Silva-Filho (2005) sau 3 thang bdo quan ¢ - 20°C

4. Két luan

Ca hai phuong phap tach chiét DNA tdng s6 ctia Ldoke va da Silva-Filho déu phu hop dé thu
nhan DNA phuc vu phan tich RAPD-PCR d4nh gia da dang nim men. DNA thu duoc tir hai phwong
phap nay c6 ndng d6 cao va chat lugng twong duong voi san pham tir by KIT Norgen Biotek™
27300. Két qua nghién ctru d& xuit sir dung phuong phap cta Looke dé tach chiét DNA tong s6
cho phén tich RAPD-PCR danh gia da dang cua cac mau nam men trong toan bo suu tdp nam men
tir mat va sap ong tu nhién ving nui Tay Bic, Viét Nam. Day la phuong phap tiét kiém thoi gian
va chi phi hon so v6i phuong phap cua da Silva-Filho, ddng thoi DNA tdng s6 c6 thé bao quan &
—20 °C dén 3 thang van dam bao chit lugng cho phan tng RAPD-PCR. Véi myc tiéu ma nghién
clru dat ra, cac, mau DNA méi chi dugc danh gia thoi gian bao quan trong vong ba thang va su
dung hai bd m01 RAPD (M13 va (GTG)s). Céc nghién ctru kéo dai thoi gian bao quan, m6 rong
vdi cac by mdi RAPD khac trén cac mau DNA tong s6 cua cac loai nAm men khac ciing can dugc
tién hanh dé danh gia tinh kha dung ctia phuong phap.
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Loi cam on

Nhom tac gia tran trong cam on nguén tai trg kinh phi tur dé tai c?ip B0 Gido duc va Pao tao,

ma s6 B2023-SPH17 dé thuc hién cac thi nghiém trong nghién ciru nay.
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