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TOM TAT

Hiéu biét vé da dang di truyén va tim ra nhitng chi thi dic trung cho timg giéng diéu la
can thiét dé phat trién cdy diéu & ving Pong Nam Bo. Trong nghién ctru nay, ky thuat
Random Amplification of Polymorphic DNA (RAPD) duoc sir dung véi 5 primer dé phan
tich su da dang di truyén cta 12 mau diéu. Két qua cho thiy cac mau diéu trong nghién ctru
c6 do da dang tu 0,54 dén 0,82. Ngoai ra nghién ctru ciing xac dinh duogc cac band vach
DNA dic trung c6 thé sir dung dé nhan dién cac mau diéu ¢ mirc d6 phan tu. Cac két qua
nghién ciru nay s€ cung cap co s¢ khoa hoc cho viéc chon gidng, lai tao gidng va bao ton
ngudn quy gen cay diéu & khu vuec.

Tir khéa: Anacardium occidentale, diéu, da dang di truyén, RAPD.

1. MO PAU

Diéu (Acanardium occidentale L.) 1a ciy trong c6 vai trd kinh t& quan trong d6i véi
Viét Nam. Nudc ta dang 1a mot trong nhimng nude dan dau thé gidi vé san lugng xuit khau
hat diéu voi 11 nam lién tuc ding hang nhat vé xuat khau loai hat nay [1], tuy nhién, thoi
gian gan déy, chit luong hat didu khong én dinh. Nguyén nhan co ban 1a giéng didu canh tac
dang bi thoai hoa manh, ning suét thap, d& sau bénh dan dén chat luong kém lam giam thu
nhap cua nguodi ndng dan [2].

Hién nay, theo hiép hoi Didu Viét Nam, trén dia ban cac tinh mién Pong Nam Bo dang
ton tai nhidu co so san xuat gidng diéu khong rd ngudn gde, gidng bi 1an tap [3]. V& mit sinh
hoc, diéu 1a cdy thu phan chéo nén thiéu én dinh vé dic tinh di truyén. Vi thé ciy diéu con s&
bién ddi nhidu so v6i cdy bd me khién ning sudt & cac cdy con giam sut. Do vdy, cong tic
danh gi4 va bao ton ngudn gen ciia quan thé diéu trén dia ban cac tinh Bong Nam B9 1a can
thiét, tir 46 tim ra nhitg band DNA dic trung cho tung gidng dleu t6t dé 1am co s¢ khoa hoc
cho viéc nhan dang, phan loai va nhan gidng, gop phan phat trién ving diéu nguyén liéu.

Trén thé gidi, dd c6 nhiéu nghién ctru sir dung cac chi thi phan tir & danh gia tinh da
dang di truyén cua quin thé didu. Nam 2003, Archak er al xac dinh duoc 56 band chi thi
RAPD va 38 band chi thi ISSR (Inter simple sequence repeats) phit hop dé xac dinh 35 gidng
cay diéu thuong pham & An Do [4]. Nam 2011, Shobha et al cling di xac dinh dugc cac band
dic trung lién quan dén khdi lwong va kich thu’oc cay dleu thong qua chi thi RAPD [5]. Gan
day hon, vao ndm 2016, Kabita ez al xac dinh dugc cac gidng dleu lai nho chi thi phan tr va
c6 thé sir dung trong cac chuong trinh nhan gidng dé tiép tuc cai tién chét luong va nang suét
hat [6]. Trong nghién ctru nay, ky thuat chi thi RAPD duoc su dung dé danh gia muc da
dang di truyén cua 12 giéng diéu 0 Bong Nam Bo. Ket qua nghién ctru s& cung cip co s&
khoa hoc cho cong tac chon tao gidng va bao tdn ngudn gen cua cdy diéu.
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2.1. Vat liéu

2. VAT LIEU VA PHUONG PHAP

Trong nghién ciru ndy, vat lidu duge st dung bao gdm 12 méu didu dugc thu thap tir
cac tinh & Pong Nam B¢ va dugc trinh bay ¢ Bang 1.

Bdng 1. Danh sach 12 mau diéu st dung trong nghién ctru

STT Tén miu Ky hi¢u Noi thu thip

1 PN1 DI Hung Loc - Pong Nai

2 AB-0508 D2 Hung Loc - Dong Nai

3 AB-29 D3 Hung Loc - Pong Nai

4 AB-0508 D4 Pong Phi - Binh Phuéc
5 AB-0508 D5 Pdng Phu - Binh Phudc
6 AB-29 D6 Pdng Phu - Binh Phuéc
7 PN1 D7 Pdng Phu - Binh Phuéc
8 Diéu cb thy 1 D8 Cu Chi - Tp. H5 Chi Minh
9 Diéu ¢6 thy 2 D9 Cu Chi - Tp. H6 Chi Minh
10 PN1 D10 Bu Ding - Binh Phudc
11 AB-0508 DI1 Bu Ding - Binh Phudc
12 AB-29 D12 Bu Dang - Binh Phudc

2.2. Phuong phap nghién ctru
2.2.1. Tach chiét DNA

DNA dugc ly trich tir 14 diéu tuoi theo quy trinh cia Kamirou nam 2015 c6 cai tién:
thoi gian 0 & 65 °C duoc ting 1én dén 24 gid dé cai thién hiéu qua ly trich [7]. Sau d6, chat
lwong DNA dugc kiém tra thong qua dién di trén gel agarose 1,5% trong dém 1X TAE va
nhudém 0,5 pg/mL Gelred TM. DNA dugc quan sat dudi anh sang cuc tim bang may doc gel
Quantum - ST4 3000 (Montreal - Biotech, Canada). Néng do DNA duoc xac dinh béng may
do quang phd (Optima SP3000 nano UV-VIS, Nhat Ban).

2.2.2. Thuc hién phan ung RAPD-PCR

Trong nghién ctru nay tong cong 5 primer RAPD dugc sir dung theo Samal nim 2003
va dugc trinh bay ¢ Bang 2 [8].

Bdang 2. Danh sach primer dugc st dung trong phuong phap chi thi RAPD

STT Kyhidu  Trinh tu (5°-3)
1 OPA-02 TGCCGAGCTG
2 OPN-03  GGTACTCCCC
3 OPN-05 ACTGAACGCC
4 OPN-06 GAGACGCACA
5 OPA-07 GAAACGGGTG
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Phan tmg RAPD-PCR dugc thuc hién theo Dasmohapatra et al v6i tong thé tich 20 uL
bao gém 30 ng DNA, 1X buffer, 2 mM MgCl,, 0,3 uM primer, 200 uM dNTP, 1 don vi Tag
polymerase va nudc cho du thé tich [9]. Diéu kién phan Gng dugc thyc hién nhu sau: bién
tinh ban dau & 95 °C trong 2 phut; sau d6 40 chu ky 30 gidy & 95 °C, 30 gidy & 35 °C, 54
gidy & 72 °C va giai doan két thiic trong 5 phat & 72 °C bang may PCR SureCycler 8800
Thermal Cycler (Agilent, M¥). Sau d6, san pham khuéch dai duoc kiém tra bang dién di
twong tu dbi voi DNA.

2.2.3. Phan tich sé liéu

Sau khi dién di ké"g qua RAPD-PCR, céc band khuéch dai rd rang dugc sir dung trong
phan tich. Thong tin vé chat lugng cua cac primer dugc xac dinh thong qua hé so PIC
(Polymorphism information content) theo cong thiic cia Chesnokov va Artemyeva [10].

PIC;=1- ) Pi* .
i=1

Trong d6 i 1 band vach thtr i cta primer j, n 1a s6 lugng band vach cta primer j, P 1a
tan s6 ciia band vach. San phim RAPD-PCR dugc mi hoé theo phuong phap nhi phén: vi tri
c6 band vach 1a “17, vi tri khong xuat hién 1a “0”. Cay phat sinh loai dugc xay dung dua trén
thuat toan UPGMA (unweighted pair group method with arithmetic mean and the algorithm)
v6i module SAHN trong phan mém NTSYSpc 2.1 [11]. K§ thuét phan tich thanh phan chinh
PCoA (Principal Coordinate Analysis) tiép tuc duoc sir dung dé hiéu rd hon sy twong dong
vé di truyén ctia cic mau diéu sir dung trong nghién ciru [12].

3. KET QUA VA THAO LUAN
3.1.Két qua phan tich da dang di truyén

Sau khi xac dinh duogc cic thong s t6i wu cho phan tng RAPD-PCR, cic miu diéu
duogc thuc hién phan tmg voi 5 primer ¢ Bang 2. Két qua cho théy cac band khuéch dai xudt
hién 3 rang trén gel agrarose 1,5% (Hinh 1). Tdéng cong 12 miu didu duogc phan tich, két qua
cho thdy rang tat ca cac primer déu phu hop véi viée nghién ctru cho cay diéu thong qua s6
luong band khuéch dai nhiéu va ti 1& da hinh cao ciing nhu chi sé thong tin (PIC) cua primer
(Bang 3). Tt ca cac primer déu cho gid tri PIC cao tir 0,44 dén 0,60. Diéu nay co nghia tat
ca cac primer nay déu thich hop cho nghién ctru da dang di truyén ¢ diéu theo phan loai cia
Botstein et al: primer cho thong tin rat cao néu PIC > 0,5; primer cho thong tin thong tin
tuong d6i néu 0,5 > PIC > 0,25, va it thong tin néu PIC <0,25 [13].

Kha nang tao nhiéu band da hinh cua primer RAPD rat quan trong trong phén tich da
dang di truyén vi chung cung cap mot lwong 16n thong tin vé cdu triic di truyén giita cac ca
thé dem phan tich. Trong tong sé 123 band DNA thu dugc, co tdi 122 band DNA da hinh
chiém 99,18% véi trung binh 24,4 band da hinh xuit hién trén mau. Piéu nay ching to cac
primer sur dung trong nghién ctru ¢6 kha nang khuéch dai & nhitng ving khac biét cao vé mit
di truyén giita cac mau diéu. Két qua cta nghién ctru “nay phu hop v6i cong bd trude day ¢
An D9 vao nam 2009, Thimmappaiah et al da cho thiy moi quan hé di truyén caa 100 mau
didu khi st dung 10 primer RAPD va két qua co tit ca 60 band, trong d6 c6 51 band da hinh
chiém 85% tong s band va trung binh 14 5,1 band trén mdi primer [14]. Tuong tw nim 2015,
Jena et al 3 dung 15 primer cho 12 méu diéu trong nghién ciru, trong d6 primer OPA-02
cho ty 1¢ band da hinh la 80% [15].
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980 bp

680 bp
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Hinh 1. Két qua phan tmg RAPD-PCR cua 12 méu diéu
(4: Primer OPA-02; B: Primer OPN-03; C: Primer OPN-05;M: DNA ladder 1kb;
1-12: cac mau diéu theo thur tw nhw Bang 1. Miii tén thé hién cdc band ddc trung)

Bdng 3. S6 band da hinh ciia 5 primer RAPD trong phan tich 12 mau diéu

Téng sb Sobandda  Sdébanddic Ty 1é band

Primer band hinh trung dahinh (%) O twPIC
OPA-02 21 20 7 95,23 0.44
OPN-03 29 29 13 100 0,60
OPN-05 2 2 10 100 0,58
OPN-06 27 27 6 100 0,55
OPA-07 26 26 1 100 0,50
Téng 123 122 27 - -
Trung binh 24,6 24,4 2,25 99,18 0,53

Su két hop giita cac band khuéch dai trong nghién ctru nay thé hién tiém ning cao cua
cac primer RAPD. Két qua RAPD-PCR c¢6 thé sir dung dé phan biét cac miu diéu. Vi du
primer OPN-05 c6 kha niing nhan dién duge miu D2 véi band 580 bp va miu D1 dugc phan
biét boi 2 band 800 bp va 1100 bp (Hinh 1C). O primer OPA-02, c¢6 7 band dic trung, trong
d6 band c6 kich thudc 980 bp nhan dién dugc mau D1 va mau D4 cling dugc phat hién béi
band c6 kich thude 500 bp, kém theo d6 & band 680 bp dwogc tim thdy & 11 mau, riéng chi c6
mau D4 khong xuét hién, c6 thé xem day 1a band dic trung dung dé nhéan biét mau D4 (Hinh 1A).
OPN-03 1a primer hiéu qua nhat voi 13 band dic trung, trong d6, cac band co kich thudc
2500 bp, 1000 bp, 400 bp ding d nhan dién cac mau lan lugt 1a D11, D1, D7 (Hinh 1B).
Téng s6 cac band vach dic trung c6 thé st dung dé phan biét 12 miu didu dugc trinh bay

trong Bang 4.
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Bang 4. Kha nang phdi hop cac primer RAPD dé nhan dién cac miu diéu

Ky hiéu mau Primer Kich thude band (bp)

OPA-02 750, 800, 980, 1100

DI OPN-03 1000
OPN-05 800, 1100
OPN-06 400, 500, 850

D2 OPN-05 580, 2100
OPN-06 450

D4 OPA-02 500, 700
OPN-05 730

D5 OPA-02 950
OPN-03 830

D6 OPN-03 580
OPN-06 2250

D7 OPN-03 400, 780, 870, 1400

D8 OPN-03 500
OPA-07 400

D9 OPN-03 560, 800, 900

DIl OPN-03 950, 2500
OPN-05 680, 980, 1500, 2700
OPN-05 600

bi2 OPN-06 2000

3.2.Méi quan h¢ di truyén va da dang di truyén ciia cac miu diéu nghién ciru

Dé tinh hé s trong dong di truyén va xay dung so dd phat sinh loai, két qua RAPD-PCR
dugc mé hoa va cdy phat sinh loai duoc xay dung bang phan mém NTSY Spc version 2.1 véi
phuong phap phdn nhom UPGMA trong chuong trinh SAHN. Két qua cho thay ¢6 su bién
dong lon veé hé so tuong dong gitra cac mau: h¢ sé twong ddng cao nhat ¢ cdp mau D6 - D7
(0,82) va thap nhat xuat hién cip mau D1 - D8 (0,53). Trong do, ty 1& s6 cdp co hé sb twong
ddng tir 0,65 trd 1én 1a 73,3% (twong (g 44/60 cip mau), ty 1& cip mau trong khoang tir
0,50 dén 0,65 13 27,7% (twong tng 16/60 cip mau) (Bang 5).

Bdng 5. Hé sb trong ddng di truyén cua 12 mau diéu

DI D2 D3 D4 D5 D6 D7 D8 D9 DI0O DIl
D2 0,66

D3 0,75 0,80

D4 0,72 0,70 0,76

D5 0,60 0,65 0,74 0,76

D6 0,60 0,65 0,67 0,67 0,77

D7 0,55 0,68 0,69 0,66 0,72 0,82

D8 0,53 0,64 0,59 0,57 0,62 0,70 0,65

D9 0,54 0,62 0,59 0,58 0,59 0,69 0,66 0,80

D10 0,72 0,73 0,77 0,74 0,76 0,72 0,67 0,63 0,67

DIl 0,59 0,64 0,65 0,67 0,62 0,60 0,62 0,64 0,67 0,65

D12 061 066 067 073 067 0,70 0,67 0,65 0,65 0,73 0,72
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Duya vao cac hé sd tuong (IfSng ¢ Bang 5, cdy phat sinh loai duoc xdy dung dé phan tich
su da dang di truyén cia 12 mau di€u. Cay phat sinh loai c¢6 thé chia thanh hai nhom chinh
(Hinh 2).

"'_J" Ia

n2
Nhom I DI0— [y

D4

Ds

In.s]P

Iy [~ Ic

0.62 0.67 072 077 0.82
Coeflicient

Hinh 2. So d6 cay phat sinh loai cua 12 mau diéu

Nhom I chia thanh 4 nhém phy gdm: Nhom Ia véi mau D1 ¢ Pong Nai. Nhom Ib gom
5 mau D2, D3, D4, D5 va D10. Nhém Ic voi 2 mau D6, D7 ¢ Binh Phudc c6 hé s6 tuong
dong rat cao (0,82). Nhorn Id c6 2 mau D11, D12. Cac mau 6 cung tén thuong mai (vi du
giong PN1 gom cac mau D1, D7, D10 hay glong AB-29 gom cac mau D3, D6, D12) nhung
nam ¢ cac nhom khac nhau nguyén nhan c6 thé do su 1an tap trong qua trinh nhan gidéng.
Bén canh d6, c6 nhitng mau mic du co tén khac nhau (D6 1a AB-29, D7 1a PN1) nhung qua
phan tich lai c6 quan hé ho hang gin nhau, viéc nay c6 thé do nhdm 14n vé tén goi hodc co su
lai tap gitra cac ca thé va dugc cac nha vudn mua vé trong ¢ 2 noi khac nhau trong cung dia
ban tinh Binh Phuéec.

Nhom IT gdm 2 mau diéu ¢ thu D8 va D9. Hai mau diéu nay c6 hé sé twong dong cao
va c6 quan hé di truyén kha xa voi cac mau khac, nguyén nhan c6 thé do day 1a cic mau
thudc cdy lau nim nén vé mirc d6 di truyén khac xa so véi cac mau diéu cao san méi dugce
lai tao. Str dung k¥ thuat RAPD dé xay dung cdy phat sinh loai nhdm thé hién muc do tuong
ddng vé di truyén gitta cac ca thé cling da duoc thuc hién & nhiéu nghién ciu trude day: nam
2003, Samal dung 10 primer RAPD dé xac dinh mbi quan hé di truyén ciia 20 mau diéu ¢ An
D6. Sau khi phan tich, két qua cho hé sb trong dong dao dong tir 0,58 dén 0,9 [8]. Tuong tu,
dén nam 2009, Thimmappaiah dung 10 primer RAPD cho 100 mau diéu ¢ National Cashew
Field Gene Bank (NCFGB). Két qua 1a hé s tuong ddng dao dong tir 0,43 dén 0,94 [14].
Két qua tir cac nghién ctru nay cting cho thdy rang co su bién dong 16n vé céu trac di truyén
clia cac quan thé didu ¢ cac noi trén thé gioi.

Méi quan hé di truyén giita cac mau diéu sau d6 duoc phan tich bang PCoA. Pay la
thuat toan dugc str dyng rong rai trong cac phan tich da dang di truyen cd s6 lwong miu
16n, gitp giam sb chiéu cua dir liéu cii va lam xuat hién cac lién két tlem an trong dir ligu
ct. Phuong phdp nay da dugc st dung thanh cong ¢ cac nghién ctru vé da dang di truyen
cac cdy trong khac nhau nhu la mi [16], cao luong [17], bong vai [18]. Cac mau diéu
trong nghién ctru ciing duoc chia thanh 5 nhém nhé (Hinh 3) va tuong ddng v6i phén tich
cdy phat sinh loai & Hinh 2 v& phan b cta cac nhom Ic gdm D6 va D7, nhém Id gdm D11
va D12, nhém II gdm D8 va D9. Tuy nhién khi phan tich v6i PCoA, vi tri ciia mau D1 va
D5 ¢6 su thay d6i. Qua Hinh 3 c6 thé thay rang D1 tao thanh nhém chung véi cac mau D2,
D3, D4 va D10. Trong khi d6 mau D5 ¢ su phan biét o rang va tao thanh mot nhom riéng
biét.
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Hinh 3. Phan tich thanh phan chinh vé mdi lién hé di truyén giita 12 mau diéu
4. KET LUAN

Nghién ctru ndy phan tich dugc mirc 4 da dang di truyén giira mot sé mau diéu
dugc trong & cac tinh Pong Nam Bo. Két qua di xac dinh duoc cac band DNA c¢6 tiém ning
sir dung dé phén biét cac miu diéu & mirc do phéan tir. Cac band DNA dic trung nay co thé
tiép tuc duoc phat trién thanh chi thi SCAR (Sequence Characterized Amplified Region) dé
qué trinh xac dinh cac giéng diéu duogc thuan loi va tang d6 chinh xac.
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ABSTRACT

EVALUATATION OF GENETIC DIVERSITY OF CASHEW (4nacardium occidentale L..)
GENOTYPES IN SOUTHEAST VIETNAM BY RAPD TECHNIQUE

Ho Viet The*, Lam Thi Kim Phung, Do Thi Thuy Trang
Ho Chi Minh City University of Food Industry
*Email: thehv@cntp.edu.vn

Understanding genetic diversity and finding genotype—specific DNA fragments are
necessary for development of cashew production in Vietnam’s Southeast region. In present
study, the genetic relatedness of 12 cashew genotypes was characterized by Random
Amplification of Polymorphic DNA (RAPD) technique by using 5 primers. The results
revealed the relationship among 12 cashew samples ranging from 0.54 to 0.82. Several
specific DNA amplifications were also detected which could be used to identify cashew
cultivars at molecular level. The findings in this study could be potential for cultivar
identification, genetic conservation and breeding of cashew in the region.
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