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TOMTAT 

Viec su dung chi thi phan tu de danh gia miic do da dang di truyen giua cac miu giong tiing La Han 
{Podocarpus macrophylluii tai huyen dao Co To, Quang Nmh se gop phan phuc vu cong tac thu thap, phan 
loai, danh gia va bao tdn ngudn gen cung nhu cung cap thong tin ve moi quan he di truyen giua cac gidng 
tung La Han lam ca sd cho cac cbuoTig trinh chpn tao gidng. Phan ling PCR-RAPD cua 32 moi ngSu nhi^n 
thuoc nhom OPA OPB, OPC, OPD va OPN su dung ngbifen cuu da dang di truyen tren 12 mSu tiing La Han 
d^u cho da hinh. Thuc hien 384 phan ling PCR-RAPD nhan len duoc tong so 1692 bang thuoc 504 loai bang 
CO kich thudc khac nhau. Trung binh m5i mdi nhan duoc 52,87 bang, trung binh mdi giong xuat hien 4,82 
bang. Qua so do hinh cay pha hS cho thay, 12 mhx giong timg La Han chia ra lam hai nhom chinh va c6 bg 
sd tuong dong di truyen dao dong 62-99,9% trong do hai mlu timg La Han so 3 va so 4 c6 he so tuong d6ng 
cao nhat la 99,9%. 
Tit khoa.' Chi tbi phan tir, da dang di truyen, tung La Han (Podocarpus macrophyllus). mdi. 

I.DATVANDE 

Thdng La Han hay timg La Han (Podocarpus 
macropbyllu^ la mdt loai cay canh thudc ho Thdng 
tre (Podocarpaceae) cd ngudn goc hr Nhat Ban va 
Trung Qudc thuong dupe trong lam canh trong cdng 
vien, dinh chiia, vudn nha. Cay thuoc loai cay gd Idn, 
canh nhanh nhieu, dai, mpc ngang hay ru xuong. La 
hinh giai hep, thudn nhon d dinh, goc cd eudng 
ngan, mau xanh bdng d mat tren, hoi xam d mat 
duoi. Non due dang bdng. Ndn cai gan trdn, mau 
xanh, hat trdn mau tim nhat. La cay hinh kim, Idn 
nhd dai ngan khac nhau. La mpc each dang 6c xoan, 
be mat mau xanh dam, mat lung nhat hon. Cay cd 
the cao hon 10 m. Dang cay dep, cd xua phong nha. 
La cay lupn vdng, xanh tuoi manh me. Ve sd lupng 
loai, Podocarpaceae la hp cay la kim Idn thii hai vdi 
hon 100 loai khac nhau (Farjon, 2001). Chung cd 
nhieu nhat d vung nhiet ddi giiia den viing nhiet dp 
cao, noi chung phat tnen manh tren viing dat ngheo 
dinh dudng. Ngoai ra, Podocarpaceae dupe tim thay 
trong mot so loai rimg cd dp cao thap khac thuong. 
Tung La Han (Podocarpus macrophyllus) cdn duge 
biet la cd dupe tinh cd loi cho con ngudi va dong vat 
(Abdillahi va cs., 2010; Abdillahi va cs., 2012). Than 
va la cay tung La Han chiia nhieu hop chat boat tinh 

Vien Nghidn ciiu Rau qua 
"Vien DI truyen Nong nghiep 

sinh hoc nhu chat chdng oxy hda nhu nordither 
terpenes, axit podocarpic va tatarol (Bauch, 1977; 
Abdillahi va cs., 2010; Symonds va cs., 2012). Mot sd 
hop chat nay cd dac tinh khang khuan, chdng nam 
hoac vi khuan (Abdillahi va cs., 2008; Abdillahi va cs., 
2010). Cac hop chat khac cd dac tinh gay ddc te bao 
cd the hiru ich trong viec tieu diet t^ bao ung thu 
(Abdillahi vacs., 2010). 

6 Viet Nam, tung La Han mgc tu nhien trong 
rimg la rdng thuong xanh nhiet ddi va a nhiet ddi 
thudc cac tinh Quang Ninh, Hda Binh, Lao Cai, Ha 
Giang... va duoe trdng lam canh khap dat nude. Cay 
tung La Han cd d Viet Nam dupe nhieu ngudi biet 
den nhu 1 loai cay canh quy, cd gia tri rat cao. Theo 
eac nha thuc vat hoc, eay tiing La Han d Viet Nam cd 
nhi^u cac bien chiing khac nhau, dupe phan bd 
nhieu d Cd Td, tuy nhien nhiing nam qua bi khai pha 
manh, nen nhung vung cd timg La Han tu nhien 
khong nhieu, chi cdn lai mot sd noi rimg ndi it nguoi 
dat chan ddn. Chinh vi ed gia tri, nhi^u loai tiing La 
Han cd nguy co bi khai thac qua tai nen ed the bi de 
dpa tieu diet. 

Nhiing nghien ciiu v6 da dang di truyen tung La 
Han d nude ta cho den nay chu yen dua vao cac dac 
diem hinh thai, chua cd cdng trinh nao trong nude 
nghien ciiu danh gia, tu lieu hoa d miic do phan tu 
mot each sau rpng, bai ban va eo he thdng. Trong 
cdng tac bao ton, viec danh gia da dang hinh thai v&n 
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con chua du, chinh vi vay ma yeu cau cap bach dat ra 
la can phai di^u tra, thu thap de timg bude ti^n tdi tu 
lieu hda nguon gen, nghien cim phan loai, bao tdn va 
khai thac hop Ii ngudn gen tung La Hdn dja ban dia 
Viet Nam. Vdi su phat trien manh me cua cac 
phuong phap va ki thuat sinh hoc phan tii hien nay 
da CO nhieu ung dung d^ giup nhan dien va danh gia 
da dang di truyen cac loai sinh vat sdng nhu cac chi 
thi phan tii RAPD, AFLP, ISSR. SSR, ITS (Neale va 
Wilhams, 1991; Krap va cs., 1998; Zhang va es., 1999; 
Mohammadi va Prasanna, 2003; Parab va Knshman, 
2008; Sharma va es., 2012; Zhang va cs., 2001; Wang 
va cs., 2011, Liu va es., 2014, Jaranilla va cs., 2016). 
So vdi tat ca cac chi thi phan tu tren, chi thi phan tu 
RAPD don gian, nhanh va re hon so vdi cac chi thi 
khae trong viec danh gia da dang di truyen. Tuy 
nhien, chi thi RAPD cd mat ban che v^ kha nang lap 
lai thi nghiem khdng cao, khdng on dinh mac du van 
de nay cd the dupe khdc phuc bang vide su dung 
nhieu mdi va vdi cac tieu chi khat khe hon trong viec 
phan tich kdt qua (Carvalho va Vieira, 2001). 

Trong nghien ciiu nay, da su dung thi phan tii 
RAPD danh gia da dang di truyen cua 12 mau tiing 

La Han dupe thu thap tai huy^n dao Cd Td, Quang 
Ninh. cac ket qua nghien ciiu se la co sd khoa hpc 
cho cdng tac chpn tao gidng cung nhu quan ly, phan 
loai, hao tdn tai cay tung La Han tai huyen dao Cd 
Td, Quang Ninh. 

2 . VAT UEU VA PHUONG PHAP N6HIB1I CUU 

2.1. vat lieu nghien oiu 

La tap doan bao gdm 12 miu tiing La Han ban 
dia cua Viet Nam dupe thu thap tai vimg Cd Td, 
Quang Ninh. Hien nay, cac mSu tung La Han nghien 
ciiu dang duoe luu giii tai Vudn Qudc gia Bai Tu 
Long va xa Ddng Tien, huyen Cd Td, vudn tap doan 
cua Vien Nghien ciiu Rau qua. 

2.2. Phuong phap nghien ciiu 

Mau la tiing La Han sau khi thu duoe ghi sd va 
bao quan trong tu lanh -20''C. ADN duoe chiet tdch tii 
la tung La Han theo quy trinh cua Doyle va Doyle 
(1990) cai tien. Sau khi chiet tach ADN, tien hanh 
kiem tra san pham ADN tdng sd bang each didn di 
tren gel agarose 1%. Cdc mdi PCR-RAPD dung trong 
nghien cuu do Hang Bioneer cung cap (Bang 1). 

STT 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

11 
12 

13 

14 

15 

16 

Bang 1. Ten vi trinh tir cic mdi PCR-RAPD dupe su dung tronfr ndhign ciiu 

Ten m6i 

0PA2 

0PA5 

0PA6 

0PA7 
OPAIO 

OPAll 

0PA12 

0PA14 

0PA18 
0PB5 

0PB6 

OPCll 

0PC18 

0PC19 
0PD4 

OPD 18 

Trinh tu nucleotit 
(5 ' -30 

TGCCGAGCTG 

AGGGGTCITG 

AAGTGCACGG 

GAAACGGGTG 
GTGATCGCAG 

CAATCGCCGT 

TCGGCGATAG 
AAGTGCGACC 

AGGTGACCGT 

TGCGCCCTTC 
TGCTCTGCCC 

AAAGCTGCGG 

TGAGTGGGTG 

GTrGCCAGC 

TCTGGTGAGG 
GGGGTGACGA 

STT 

17 

18 
19 

20 

21 
22 

23 

24 
25 

26 
27 

28 

29 

30 
31 

32 

T6n moi 

OPD20 

OPNl 
0PN2 

0PN3 
0PN4 

0PN6 
0PN7 

0PN9 
OPNll 
0PN12 

0PN13 

0PN14 
0PN16 

0PN18 

0PN19 
OPN20 

Trinh tu nucleotit 
(5'-SO 

ACCCGGTCAC 

CTCACGTTGG 

ACCAGGGGCA 

GGTACTCCCC 
GACCGACCCA 
GAGACGCACA 

CAGCCCAGAG 

TGCCGGCTTG 
TCGCCGCAAA 

CACAGACACC 

AGCGTCACTC 
TCGTGCGGGT 

AAGCGACCTG 

CATTGGGGGG 

GTCCGTACTG 

GGTGCTCCGT 

Cac mlu ADN dugc phan tich kieu gen bang 32 
doan moi ngSu nhien RAPD theo phuong phap ciia 
Williams va cs., 1990 nhu trong bang 1. Phan ling 
PCR duoc thuc hien trong cac hibe voi tdng so 15 pi 
bao gom: 1,5 pi dung dich dem co MgCl; (lOX), 0,2 

pi dNTPs (10 mM/pl), 0,1 pi Taj ADN polymerase 
(5 u/pl), 1,5 pi moi (10 pmol/pl), 1 pi ADN Ichuon 
(25-50 ng/ pi) va 10,7 pi HjO. Chuong trinh gia nhiM 
cho phan ung PCR Idioi dau bang giai doan bien tinh 
ADN o nhiet do 94°C trong 5 phiit, theo sau la 40 chu 
ky gia nhiet voi cac giai doan: bie'n tinh ADN o 94^C 
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trong 30 giay, gdn moi d- SS^C trong 15 giay, tong hop 
ADN d 72°C ti-ong 1 phut va ket thuc phan ling PCR 
bang giai doan dn dinh san pham d 72''C trong 10 
phut va luu trii d 4''C. San pham PCR ciia cac mau 
ADN dien di tren agarose gel 2% d hieu dien tiid 60V 
trong 2 gid vdi thang chuan 1 kb ladder cua 
Fermentas. Cac band ADN thu dupe sau khi dien di 
duoc ma hda bang he nhi phan de phan nhdm di 
truyen sir dung phan mem NTSYS2.1 theo phuong 
phap UPGMA (Rohlf, 2000). 

S.KFTQUiiVATHAOLUAN 

3.1. K^t qua phan tich da hinh cdc mau tdng La 
Han bang chi thi PCR-RAPD 

Phan ling PCR-RAPD cua 32 mdi ngau nhien 
thuoc nhdm OPA, OPB, OPC,OPD, OPN va da duoe 

nhan Idn thanh edng. Thuc hien 384 phan ling PCR-
RAPD nhan len dupe tong sd 1692 bang thudc 504 
loai bang cd kich thuoc khac nhau. Ket qua PCR-
RAPD vol 32 mdi ddu cho da hinh rd ret, khdng co 
mdi nao don hinh giiia cac mlu timg La Han nghien 
ciiu. Bang nhd nhat cd kich thuoe khoang 220 bp d 
mau sd 9 va sd 10 cua cay tung La Han vdi moi 0PN9 
va bang cd kich thudc Idn nhat khoang tren gan 6000 
bp d cac mau sd 4, 5, 6, 7, 9, 11 va 12 d moi 0PN16. 
Trong sd 32 moi ngau nhien, mdi 0PA18 cd tong sd 
bang nhan len duoc nhieu nhat (98 bang), mdi 0PN7 
ed tdng sd bang nhan len dugc bang thap nhat (27 
bang). Thdng ke ket qua phan tich tinh da hinh bang 
ki thuat PCR-RAPD cua 12 mau tiing La Han nghien 
ciiu vdi 32 mdi dupe trinh bay a bang 2. 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Ten m6i 

0PA2 

0PA5 

0PA6 

0PA7 

OPAIO 

OPAll 

0PA12 

0PA14 

0PA18 

0PB5 

0PB6 

OPCll 

0PC18 

0PC19 

0PD4 

0PD18 

OPD20 

OPNl 

0PN2 

0PN3 

0PN4 

0PN6 

0PN7 

0PN9 

OPNll 

0PN12 

Bang 2. Tdng hgrp Wt qua phan tich s6 lifiu v6i 32 m6i RAPD 

So bang thu duoc 
tren moi 

95 

36 

30 

40 

59 

32 

54 

74 

98 

89 

41 

66 

55 

63 

29 

53 

63 

43 

54 

35 

45 

60 

27 

80 

55 

39 

Sd bang ADN 
trung binh/m^u 

7,91 

3,00 

2,50 

3,33 

4,91 

2,67 

4,50 

6,16 

8,10 

7,40 

3,41 

5,50 

4,58 

5,25 

2,41 

4,41 

5,25 

3,58 

4,50 

2,91 

3,75 

5,00 

2,25 

6,67 

3,67 

3,25 

Sd loai bang ADN 
khac nhau 

21 

16 

13 

13 

14 

17 

12 

17 

18 

19 

17 

13 

16 

21 

11 

15 

18 

16 

13 

11 

17 

15 

14 

23 

19 

12 

Sd bang ADN ca 
biet/ hoac bang 

khuyet 

2 

0 

3 

0 

4 

3 

1 

0 

1 

2 

1 

1 

0 

4 

2 

1 

0 

5 

3 

2 

3 

1 

3 

1 

1 

2 
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27 

28 

29 

30 

31 

32 

0PN13 

0PN14 

OPN 16 

0PN18 

OPN 19 

OPN20 

T6ng 

51 

40 

52 

53 

32 

49 

1692 

4,25 

3,33 

4,33 

4,41 

2,67 

4,08 

139,9 

18 

14 

14 

15 

17 

15 

504 

3 

2 

1 

0 

2 

1 

55 

Ket qua phan tich o bang 2 cho thay trong tong 
sd 1692 bang thi mdi 0PA18 cho sd bang nhieu nhat 
(98 bang), vdi 18 loai bang ADN khac nhau. IVIdi cho 
sd loai bang nhieu nhat la moi 0PN9 vdi 23 loai bang 
ADN khac nhau, moi cd sd loai bang ADN it nhat la 
mdi 0PN3, vdi 11 loai bang khac nhau. Trung binh 
mdi mdi nhan duoc 52,87 bang, trung binh mdi mau 
xuat hien 4,82 bang. Cac mdi cd sd bang ADN trung 
binh 15-21 loai bang la moi 0PA5, OPAll, 0PA14, 
0PA18, 0PB5, 0PB6, 0PC18, 0PC19, 0PD18, 
OPD20,OPN1, 0PN4, OPNll, 0PN13, 0PN18, 
0PN19 va OPN20, cdn lai la cac mdi cd sd loai bang 
dao ddng 11-14 loai bang khac nhau. Phan tich PCR-
RAPD cho thay tat ca 32 mdi deu cho da hinh ro ret, 
khdng cd mdi nao cho kdt qua bang don hinh, kich 
thuuc cac bang dao ddng tir khoang 200 ddn 6000 bp. 

Trong tdng sd 32 mdi RAPD duoc su dung trong 
nghien cuu cd 55 loai bang ca biet hoac bang khuyet 
xuat hidn d cac mdi khac nhau. IVIdi OPNl cho 05 loai 
bang khac nhau. Cdn lai la cac mdi 0PA2, 0PA6, 
0PA7, OPAIO, OPAll, 0PA12, 0PA18, 0PB5, 
0PB6, OPCll, 0PC19, 0PD4, 0PD18, OPD20, 
0PN2, 0PN3, 0PN4, 0PN6, 0PN7, 0PN9, OPNll, 
0PN12, 0PN13, 0PN14, 0PN16, 0PN19, OPN20 
xuat hien 1-4 bang ca biet/hoac bang khuyet. Voi cac 
mdi cdn lai cung cho ket qua da hinh cao, sd luong 
cac loai bang cd kich thudc khac nhau nhidu, kich 
thudc bang dao ddng Ion va cho 1-3 loai bang ca biet 
hoac khong cd bang ca biet nao. Duoi day la ket qua 
phan tich mot sd mdi dien hinh: 

- Ket qua phan tich voi moi OPNl, OPAIO 

Hinh 1. Anh dien di san phim PCR-RAPD Ciia 12 mau timg La H4n 

Giong 1-12: Cac mau giong timg La Han ban dia ; M: Ikb ladder 
mhi (1500 bp, 480 bp d mlu timg La Han sd 12; 
970 bp, 750 bp d miu sd 6 va 800 bp d miu sd 5). 
Day la mdi trong sd 32 mdi cd sd bang ca biet 
nhidu nhi t (Hinh la). Vdi mdi OPAIO xuat hien 4 
bang ca biet vdi miu sd 2 cd 2 bang ca biet d bang cd 
kich thudc 900 bp va 300 bp; mau sd 3 d bang cd kich 
thudc 460 bp va mlu sd 8 xuat hien bang ca biet d 
kich thudc khoang 550 bp (Hinh lb). 

- Ket qui phan tich voimSi OPNl, OPAIO 

Ket qua dien di san pham PCR- RAPD cua 12 
mSu tiing La Han vdi moi OPNl thu duoc tdng sd 43 
bang diudc 16 loai bang cd kich thuoc khac nhau, 
trung binh 3,58 bang/mSu, 100% sd bang cho ket qua 
da hinh (Hmh la). Vdi mdi OPAIO thu duoc tdng sd 
59 bang thudc 13 loai bang cd kich thudc khac nhau, 
trung binh 4,91 bang/mSu. Cac miu xuat hien bang 
kha dam, tach biet rd rang (Hinh lb). O mdi OPNl 
xuat hien 5 bang ca biet xuat hien duy nhat d cac 
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Hinh 2. Anh di6n di san phdm PCR-RAPD ciia 12 mau tiing La Han 

Gidng 1-12: Cac miu gidng tiing La Han ban dia ; M: Ikb ladder 

Qua kdt qua dien di san san pham PCR cua 12 
man tiing La han vdi mdi 0PC19 thu duge tdng sd 63 
bang gdm 18 loai bang cd kich thuoc khae nhau, 
trung binh 5,25 bang/mau. Cac mau xuat hien bang 
kha dam, tach biet rd net (Hinh 2a). Vdi moi 0PC19 
xuat hien 4 bang ca biet d mdu sd 1 vdi kich thudc 
300 bp, d mau sd 8 voi kich thuoe khoang 750 bp, d 
mdu sd 11 vdi kich thudc khoang 550 bp va mlu sd 
12 d kich thuoe khoang 400 bp. Trong sd tat ca 32 
mdi thi mdi 0PA18 cho tong sd bang nhieu nhat la 98 
bang, vdi 18 loai bang khac nhau, trung binh 8,1 
bang/mau. Tuy nhien vdi moi 0PA18 khdng xuat 
hidn bang cd biet nao ca (Hinh 2b). 

Tom lai, vdi ket qua phan tich tren da nhan thay 
ed the dua vao chi thi RAPD d^ nhan dang mdt sd 
mSu tung La Han ban dia cua Viet Nam qua viec xac 
dinh dupe cac bang ca biet xuat hi6n d cac moi 
RAPD vdi timg mau tung La Han. Ket qua nay cung 
kha phii hgp vdi ket qua nghien ciiu cua 
Chattopadhyay va cdng sii., 2012; Tran Duy Duong 
va cdng su, 2013, trong nghidn ciiu nhan dang cac 
mau hoa lan Hoang Thao (Dendrobiunii, cay Tra ky 
tijc (Lycium barbarum), cay Ding sam (Codonopsis) 
(Zhang va cs., 2001; Zhang va cs.,1999). Chi thi phan 
tir ndi chung va chi thi RAPD ndi rieng la cdng cu 
duoe sir dung phd bien trong danh gia da dang di 
truyen, nhan dang cac loai (Zhang va cs., 2001; Ajit 
va cs., 2002). Vdi dac diem phan anh true tiep ban 
chat di truyen, chi thi RAPD vugt troi so voi chi thi 
hinh thai ve miic dd tin cay trong nghien ciiu da dang 
di truydn, phan loai tren cay thuc vat (Zha va cs., 
2009; Chattopadhyay va cs., 2012; Wang va cs., 2011). 
Tuy nhien, voi nhiing ddi tuong nghien cihi cd dac 
diem hinh thai nhu cay tiJng La Han thi chi thi RAPD 
rd rang khdng the phat buy uu diem phan loai 
Mi/duoi loai. Do dd chi ed th^ danh gia mot phan 

nho chu khdng the danh gia bao quat toan bd sir da 
dang trong bp gen ciia cay tiing La Han. De dam bao 
tinh chinh xac trong vi$c xac dinh giiia cac loai, dudi 
loai can phai lam DNA barcoding nhu ket hgp giai 
trinh tu ADN luc lap nhu vung ITS, hoac giai trinh tij 
gen matK gen rbcL (Richardson va cs., 2001; 
Sharma va cs, 2012; Liu va es., 2014; Hofbauer va cs., 
2016; Piroonratva cs., 2018). 

3.2. K^t qua phan tich mdi quan he di truyen 
giiia cac mau tting La Han 

Xet d miic dd tuong ddng di truydn 62%, 12 mau 
tung La Han chia thanh 2 nhdm chinh. Nhdm I gom 
cac mau sd 1, 2, 3, 4, 5 va co he sd tuong ddng di 
truyen dao ddng tir 62-99,9% va chia ra thanh hai 
nhdm phu khac nhau (Hinh 3). 

Nhdm phu thii I.l bao gom mau sd 1 va sd 2 cd 
he so tuong ddng la 79%; nhdm phu fhii 1.2 gdm ba 
mau la mau s6 3, 4, 5 cd he sd tuong ddng di truyen 
81-99,9% b-ong do hai mlu 3 va mau 4 cd he sd Urong 
ddng la 99,9%. Giai thich cho hien tugng nay cd the 
hai mau 3 va 4 ed quan h6 rat gan gui vdi nhau, 
chung cd the la eac con lai ciing bd me. 

Nhdm II bao gdm 6 mau la cac miu so 6, 7, 8, 9, 
10,11, 12 va ed he so tuong ddng di truydn dao ddng 
62-94% va ehiing chia ra lam 4 nhdm phu khac nhau: 

Nhdm phu thii II. 1 bao gdm hai mau la cac mdu 
sd 6 va sd 7 vdi he sd tuong ddng di truyen la 88%. 
Nhdm phu thii IL2 bao gdm hai mlu sd 11,12 vdi he 
sd tuong ddng di truyen la 79%. Nhdm cdn lai la 
nhdm thii 11.3 gom hai mlu la mau sd 9,10 vdi he sd 
tuong dong la 94%. Rieng nhdm phu cudi cimg 11.4 
duy nhat mot mlu so 8 vdi khoang each di truyen 
kha xa vdi eac nhdm cdn lai 62-70%. 

Nhu vay, ket qua phan tich da dang di truyen 
cua 12 mlu tung La Han ban dia bang chi thi phan tii 
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32 

49 
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Ket qua phan tich d bang 2 cho thay trong tdng 
so 1692 bang thi mdi 0PA18 cho sd bang nhidu nhat 
(98 bang), vdi 18 loai bang ADN khac nhau. Mdi cho 
sd loai bang nhieu nhat la moi 0PN9 vdi 23 loai bang 
ADN khac nhau, mdi cd sd loai bang ADN it nbat la 
mdi 0PN3, vdi 11 loai bang khac nhau. Trung binh 
mdi moi nhan duoc 52,87 bang, trung binh moi mlu 
xuat hien 4,82 bang. Cac mdi cd sd bang ADN trung 
binh 15-21 loai bang la moi 0PA5, OPAll, 0PA14, 
0PA18, 0PB5, 0PB6, 0PC18, 0PC19, 0PD18, 
OPD20,OPN1, 0PN4, OPNll, 0PN13, 0PN18, 
0PN19 va OPN20, cdn lai la cac moi cd sd loai bang 
dao ddng 11-14 loai bang khac nhau. Phan tich PCR-
RAPD cho thay tat ca 32 moi deu cho da hinh rd ret, 
khdng ed moi nao cho ket qua bang don hinh, kich 
thudc cae bang dao ddng bi khoang 200 ddn 6000 bp. 

Trong tdng sd 32 moi RAPD duoc su dung trong 
nghien cuu cd 55 loai bang ca biet hoac bang khuyet 
xuat hi6n d cac mdi khae nhau. Mdi OPNl cho 05 loai 
bang khae nhau. Cdn lai la cac mdi 0PA2, 0PA6, 
0PA7, OPAIO, OPAll, 0PA12, 0PA18, 0PB5, 
0PB6, OPCll, 0PC19, 0PD4, 0PD18, OPD20, 
0PN2, 0PN3, 0PN4, 0PN6, 0PN7, 0PN9, OPNll, 
0PN12, 0PN13, 0PN14, 0PN16, 0PN19, OPN20 
xuat hien 1-4 bang ca biet/hoac bang khuyet. Vdi cac 
moi cdn lai cung cho ket qua da hinh cao, sd lupng 
eac loai bang cd kich thudc khae nhau nhi^u, kich 
thudc bang dao ddng Idn va eho 1-3 loai bang ca biet 
hoac khdng cd bang ca biet nao. Dudi ddy la ket qua 
phan tich mdt sd mdi dien hinh: 

- Ket qua phan tich vdi mdi OPNl, OPAIO 

Hinh 1. Anh difin di san ph&i PCR-RAPD cua 12 mau tiing La Han 

Gidng 1-12: Cac miu gidng tiing La Han ban dia ; M: Ikb ladder 

Ket qua dien di san pham PCR- RAPD cua 12 
mlu tiing La Han vdi mdi OPNl tiiu duoe tdng sd 43 
bang thudc 16 loai bang cd kich thudc khac nhau, 
trung binh 3,58 bang/mau, 100% sd bang cho ket qua 
da hinh (Hinh la). Vdi moi OPAIO tiiu dugc tdng sd 
59 bang thuoc 13 loai bang cd kich thudc khac nhau, 
trung binh 4,91 bang/mlu. Cac mau xuat hien bang 
kha dam, tach biet rd rang (Hinh lb). O mdi OPNl 
xuat hien 5 bang ca biet xuat hien duy nhat d cac 

mlu (1500 bp, 480 bp d mlu tung La Han sd 12; 
970 bp, 750 bp d mau sd 6 va 800 bp d mlu sd 5). 
Day la mdi trong sd 32 mdi cd sd bang ca bi$t 
nhieu nhat (Hinh la). Vdi mdi OPAIO xuat hien 4 
bang ca biet vdi mau sd 2 cd 2 bang ea biet d bang cd 
kich thudc 900 bp va 300 bp; mlu sd 3 6 bang cd kich 
thuoc 460 bp va mlu sd 8 xuat hidn bang ca biet d 
kich thudc khoang 550 bp (Hinh lb). 

- Ket qua phan tich vai mdi OPNl, OPAIO 
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Hmh 2. Anh di6n di san p h ^ PCR-RAPD ciia 12 mlu timg La Han 

Gidng 1-12: Cac mau gidng timg La Han ban dia; M: Ikb ladder 

Qua kdt qua dien di san san pham PCR cua 12 
mlu tiing La han vdi mdi 0PC19 thu dupe tdng sd 63 
bang gdm 18 loai bang cd kich thuoc khac nhau, 
trung binh 5,25 bang/mau. Cac mau xuat hien bang 
kha dam, tach biet rd net (Hinh 2a). Vdi moi 0PC19 
xuat hien 4 bang ea bidt d mlu sd 1 vdi kich thudc 
300 bp, d mlu sd 8 voi kich thuoe khoang 750 bp, d 
mau sd 11 vdi kich thudc khoang 550 bp vl mlu sd 
12 b kich thudc khoang 400 bp. Trong sd tat ca 32 
mdi thi moi 0PA18 cho tong sd bang nhieu nhat la 98 
bang, vdi 18 loai bang khae nhau, trung binh 8,1 
bang/mlu. Tuy nhien vdi moi 0PA18 khdng xuat 
hien bang ca biet nao ca (Hinh 2b). 

Tom lai, vdi ket qua phan tich tren da nhan thay 
cd the dua vao chi tbi RAPD de nhan dang mdt sd 
mau tung La Han ban dia cua Viet Nam qua viec xac 
dinh duoc cac bang ca biet xuat hien d cac mdi 
RAPD vdi timg mlu tung La Han. Ket qua nay cung 
kha phu hgp vdi ket qua nghien ciiu cua 
Chattopadhyay va cong su., 2012; Trin Duy Duong 
vl cdng su, 2013, trong nghien cuu nhan dang cac 
mlu hoa lan Hoang Thao (Dendrobiuih), cdy Tra ky 
tu (Lycium barbarum), eay Dang sam (Codonopsis) 
(Zhang va cs., 2001; Zhang va cs.,1999). Chi thi phan 
tic ndi chung va chi thi RAPD ndi rieng la cdng cu 
duoc sir dung phd hidn trong danh gia da dang di 
truyen, nhan dang cac loai (Zhang va cs., 2001; Ajit 
va cs., 2002). Vol dac diem phan anh true tiep ban 
chat di truyen, chi thi RAPD vugt troi so vdi chi thi 
hinh thai ve miie do tm cay trong nghidn ciiu da dang 
dl truyen, phan loai tren cay thuc vat (Zha va cs., 
2009; Chattopadhyay va cs., 2012; Wang va cs., 2011). 
Tuy nhien, vdi nhiing ddi tugng nghien ciiu cd dac 
diem hinh thai nhu eay tiing La Han thi chi thi RAPD 
ro rang khdng the phat buy uu diem phan loai 
loai/dudi loai. Do do chi cd the danh gia mdt phan 

nhd chii khdng the danh gia bao quat toan bd su da 
dang trong bd gen cua cay tung La Han. De dam bao 
tinh chinh xac trong viec xac dinh giu^ cac loai, dudi 
loai can phai lam DNA barcoding nhu ket hop giai 
trinh tu ADN luc lap nhu vimg ITS, hoac giai trinh tu 
gen matK, gen rbcL (Richardson va cs., 2001; 
Sharma va cs, 2012; Liu va es., 2014; Hofbauer va es., 
2016; Piroonratva cs., 2018). 

3.2. K^t qua phan tich moi quan he di truyen 
giua cac mlu timg La Han 

Xet d miic dp tuong ddng di truyen 62%, 12 mlu 
timg La Han chia thanh 2 nhdm chinh. Nhdm 1 gom 
cae man sd 1, 2, 3, 4, 5 va cd he sd tuong ddng di 
truyen dao ddng fir 62-99,9% va chia ra thanh hai 
nhom phu khac nhau (Hinh 3). 

Nhdm phu thii I.l bao gom mlu sd 1 va sd 2 ed 
h§ sd tuong dong la 79%; nhdm phu thii 1.2 gom ha 
mlu la mlu sd 3, 4, 5 cd he s6 tii'ong dong di ttnyen 
81-99,9% b-ong do hai mlu 3 va mlu 4 cd he sd tirong 
ddng la 99,9%. Giai thich cho hien tugng nay cd the 
hai mlu 3 va 4 cd quan h0 rat gin gui vdi nhau, 
chung cd the la cae eon lai ciing bd me. 

Nhdm 11 bao gdm 6 mlu 11 cac mlu so 6, 7, 8, 9, 
10,11,12 va cd he sd tuong dong di truyen dao dong 
62-94% va chiing chia ra lam 4 nhdm phu khac nhau; 

Nhdm phu thu II.l bao gdm hai mlu la cac mlu 
sd 6 va sd 7 vdi he sd tuong ddng di truydn 11 88%. 
Nhdm phu thu 11.2 bao gdm hai mlu sd 11,12 vdi he 
sd tuong ddng di truyen la 79%. Nhom cdn lai la 
nhdm thu II.3 gdm hai mlu la mlu sd 9, 10 vdi he sd 
tuong dong la 94%. Rieng nhdm phu cuoi cung II.4 
duy nhat mot mlu sd 8 vdi khoang each di truyen 
kha xa voi cic nhdm con lai 62-70%. 

Nhu vay, ket qua phan tich da dang di truyen 
cua 12 mlu timg La Han ban dia bang chi thi phan tu 
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PCR-RAPD vm 32 moi ngiu nhien cho thay he so 
tuong dong di ti-uy^n ciia cac mau timg La Han 
nghien Ciiu dao dong tir 45 den 99%. Moi quan he di 
truyen giira cac mSu tiing La Han dugc the hien tren 
he so tuong dong di tniy^n va so do ve cay phat smh 
loai (Hinh 3). He so tuong dong di truyen giiia cac 
m&u tiing La Han cao hon rat nhieu so voi dot tugng 
Dia lan da dirge Kieu Thi Dung cong bo nam 2009. 
Khi danh gia da dang di truyen tap doan Dia lan ban 
dia Ciia Viet Nam bang chi RAPD, tac gia da chi ra h6 
so tuong dong di truyen giiia cac mdu Dia lan ban dia 

dao dong tir 0,45 dSn 0,8M (Dung va cs., 2009). Ket 
qua nay cung CO su khac biet so voi nghien cuu khac 
nhu Zha va cong su., 2009 khi sir dung chi thi RAPD 
de danh gia da dang di truyen va nhan dang tren 9 
miu ciy thong cua Trung Quoc. Tac gia da chi ra he 
so tirong d6ng cua cac mlu cay Thong dao dong tir 
0,5614 d & 0,704 % (Lee va cs., 2009). Qua so sanh he 
so tugng dong di truyen Ciia cac man timg La Han tai 
Co To, Quang Ninh, chiing toi nhan thay vi mat di 
huyen ciia 12 miu timg La Han co quan he gan gUi 
voi nhau. 
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Hinh 3. Sff d6 hinh cay pha he v^ m6i quan h6 dl truyte cua 12 mSu timg La HSn diia trtn chi fhi phan hi 
PCR-RAPD 

4.KErLUANVAKjaiNeHI 

4.1. Kit luan 

Phan ling PCR-RAPD cua 32 moi ngiu nhien 
thuoc nhom OPA, OPB, OPC,OPD va OPN sir dung 
nghien ciiu da dang di truyen tren 12 mJu timg La 
Han deu cho da hinh. Thuc hien 384 phan ung PCR-
RAPD nhan 16n dugc tdng sd 1692 bang fliudc 504 
loai bang co kich thuoc khac nhau. Trung binh mdi 
mdi nhan dugc 52,87 bang, trung binh mdi miu xuat 
hien 4,82 bang. 

Ket qua phan tich da dang di UTiyfa cua 12 mau 

miu tiing La Han sd 3 va sd 4 cd miic dd tuong ddng 
cao nhat la 99,9%. O mite do tuong ddng 62%, 12 miu 
tiing La Han chia ra lam hai nhdm chinh bao gdm; 

+ Nhdm thii 1 gdm cac miu 1, 2, 3, 4, 5 va cd he 
sd tuong ddng di truydn dao ddng 62-99,9%; 

+ Nhdm 11: gdm cac miu sd 6, 7, 8, 9, 10,11, 12 
va cd he sd tugng ddng di truydn dao ddng 62-94%. 

4.2. Ki& nghi 

Can hep tuc didu tra, fliu thap them cac miu 
timg La Han. Ben canh dd de xac dinh ro hon mdi 
quan he di truyen giira cac miu gidng nghien ciru. 

timg La Han bang chi thi phan tu PCR-RAPD qua so ^.jj, j^^j [,(,p ̂ jj jjgj qua phan tich da dang di truyen 6 
dd hinh cay cho thay 12 miu timg La Han co miic dd ^ „ c hinh thai vdd chi phan tu hoac k a chon them 
tuong ddng di truydn dao ddng 62-99,9% hong dd hai 
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cac chi thi khac (gen 16 rRNA, gen ITS, maS^ vimg 
rbcL, vung tmH-psbA) dd nhan dang nhung loai cd 
quan he gan nhau tiong chi tiing La Han 
(Podocarpus macrophyllu^. 
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GENETIC DIVERSITY AND IDENTIFICATION OF Podocarpus macrophyllusia CO TO 
ISLAND, QUANG NINH PROVINCE BY USING RAPD MOLECULAR MARKER 

Tran Van Tam, Dang Van Dong, Dang Van Lam, 

Tran Duy Duong, Tran Dang Khanh 

Summary 

The use of molecular markers to evaluate the genetic diversity between samples of Tung La Han 
{Podocarpus inacrophyllusi in CoTo Island, Quang Ninh province will contnbute to the collection and 
distribution the plant. Genotyping, evaluation and conservation of genetic resources as well as providing 
information on genetic relationships between Tung La Han vaneties as a basis for breeding programs. PCR-
RAPD reactions of 32 random pnmers belonging to OPA, OPB, OPC, OPD, and OPN groups used to shidy 
genetic diversity in 12 samples and eacli pnmer have polymorphism. With 384 PCR-RAPD reactions, it lias 
multiplied a totiil of 1692 bands of 504 different sized. The average of each primer was 52.87 bands and each 
sample was 4.82 bands. Base on the phylogenetic trees, 12 samples of Tung La Han were divided in tivo 
main groups and have genetic similarity coefficient ranging irom 62 - 99.9% and the number 3 and number 4 
samples have the highest homology which have 99.9% of coefficient 
Keywords; Podocarpus macrophyllus, genetic niarlcer. primer 
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