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1. MO PAU

Dalbergia 1a mot chi 16n bao gom nhiéu loai gd quy, ddy 1a chi dién hinh ciia rimg nhiét
d6i véi khoang 300 loai. O Viét Nam c6 khoang 27 loai, phin bd rong khip & cdc viing ring kin
tir Bic vao Nam [2, 5, 14]. Trong d6 D. cochinchinensis (hay con goi 1a cdy Tric do) la ciy gb
lau ndm thuong moc rai rac hay tap trung ¢ rimg nhiét ddi, cho gia tri kinh té cao. B phan su
dung chinh la g0, thuong dung trong cham khic ngh¢ thugt. Nhimg vat dung dugc dong tir 26
Tric ndi tiéng trén thé gidi 1a bén, dep va c6 gid tri xudt khiu cao. C6 rat nhiéu nguyén nhén
khién dién tich cay Tric ngay cang suy giam, nhét 1a nhitng nim gan dy ro 1én viéc khai thac
trom go lam cho kiét qué ngudn gen din den tuyét chung. Theo Hiép hoi bao ton thién nhién
quoc té (IUCN), D. cochinchinensis thudc cap dd nguy cap VU Al cd [6]. Con theo danh lyc do
Viét Nam thi mirc d6 de doa cua loai & bac EN Al a,c,d, bic nguy cép.

Ciing gidng nhu hau het céc loai cdy lay gb khac, viéc danh gid da dang di truyén quan
thé méi chi tap chung vio mét sé dic diém hinh thdi. Do chinh xdc phu thu¢c vao co quan sinh
san, nén do6i khi bi han ché. Cong ngh¢ sinh hoc hi¢n dai hoan toan khic phuc dugc nhuoc diém
nay ma lai chinh xdc khong bi 18 thudc vao bt ctr diu kién nao. Vi thé cho dén nay, da c6 khd
nhiéu cong b sir dung céc chi thi phan tr nhu RFLP, AFLP, RAPD, ISSR,.. . dé danh gid muc
do di truyén trén nhiéu (101 tuong ciy trong & nhleu phong thi nghiém trén thé giGi va Viét Nam.
Céc két qua thu dugc rat c6 gid tri trong tao giéng ciing nhu bao ton va tai tao ngudn gen [1, 3,
7,8, 10, 11]. Trong s6 cdc chi thi phan ti, hai chi thi RAPD va chi thi ISSR dugc xem 1a c¢6 hi¢u
qua str dung cao vi twong dbi don gian, dé thyc hién [13, 15].

Nghién ctru nay dé cap dén két qua “Pdnh gid méi quan hé di truyén tip doan cdy go
Trac do (D. cochinchinensis) dang co nguy co tuyét chiing bang chi thi ISSR va chi thi
RAPD” gitp cho cdng tac bao ton va tai tao ngudn gen quy cua Viét Nam.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Bao gébm 35 miu la va mau gb D. cochinchinensis do Phong Sinh hoc - Bao tang Thién
nhién Viét Nam cung cap c6 ki hiéu va noi thu thdp nhu bang 1.
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Béng 1. Ngudn gbc va ki hiéu ctia 35 mau D. cochinchinensis dung trong nghién ciru

TT | Méu Nguén goc TT | Miu Nguén gbc
1 | Dcl | VQG Yok bon (Pic Lik) 19 | Dcl9 | VQG Yok bon (Pic Lik)
2 | Dc2 | VQG Yok Pon (Pic Lik) 20 | Dc20 | VQG Yok bon (Péic Lik)
3 | Dc3 | VQG Yok bén (Pic Lik) 21 | Dc2l | VQG Yok DBén (Pic Lik)
4 | Dc4 | VQG Yok bon (Pic Lik) 22 | Dc22 | VQG Yok Bon (Péic Lik)
5 |Dc5 | VQG Yok bon (Pic Lik) 23 | Dc23 | VQG Yok bon (Péic Lik)
6 |Dc6 | VQG Yok Pon (Pic Lik) 24 | Dc24 | VQG Yok bon (Péic Lik)
7 | Dc7 | VQG Yok bon (Pic Lik) 25 | Dc25 | VQG Yok bon (Pic Lik)
8 | Dc8 | VQG Yok Pén (Pic Lik) 26 | Dc26 | VQG Yok DBon (Dic Lik)
9 |Dc9 | VQG Yok bon (Pic Lik) 27 | Dc28 | VQG Yok Bon (Dic Lik)
10 | Dcl0 | VQG Yok Pon (Pic LiK) 28 | Dc28 | VQG Yok bon (Péic Lik)
11 | Dcll | VQG Yok Pon (Pic LiK) 29 | Dc29 | VQG Yok bon (Pic Lik)
12 | Dcl2 | VQG Yok Bon (Pic Lik) 30 | Dc30 | VQG Yok Pén (Pic Lik)
13 | Dcl3 | VQG Yok Bon (Pic Lik) 31 | Dc31 | VQG Yok Pén (Pic Lik)
14 | Dcl4 | VQG Yok Bon (Pic Lik) 32 | D32 | VQG Yok Pén (Pic Lik)
15 | Dcl5 | VQG Yok Bon (Pic LiK) 33 | Dc33 | VQG Yok bon (Péic Lik)
16 | Dcl6 | VQG Yok Pon (Pic Lik) 34 | Dc34 | KBang (Gia Lai)
17 | Dcl7 | VQG Yok Pon (Péc Lik) 35 | Dc35 | KBang (Gia Lai)
18 | Dcl8 | VQG Yok Bon (Pic Lik)

Béng 2. Trinh tw nucleotide cta cac mbi st dung trong nghién ctru, gia tri PIC va ti 1é phan
doan da hinh ctia 35 mau D. cochinchinensis

TT | Tén mdi Trinh ty Kich thu6c| PIC |PDda| PP | Tong | % PD

(bp) hinh | dong | PP |dahinh
hinh

Mobi RAPD

1 |OPC19 |GTTGCCAGCC | 400-750 | 0,029 | 2 1 3 66,67

2 |OPP08  |ACATCGCCCA [400-1200| 0,270 | 3 1 4 75,00

3 |OPP19  |GGGAAGGACA |[250-1400| 0,219 | 7 1 8 87,50

4  |OPNO5 |GATGACCGCC |300-800| 0 0 6 6 0,00

5 |OPCO5 |GGACAACGAG [400-1600| 0,399 | 4 0 4 100,00
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6 |OPRI5 |AAGCGACCTG 600 0 0 1 1 0,00
7 |OPN16 |CTCTCCGCCA [900-1200| 0,005 | 1 2 3 33,33
8 |OPG13 |GGGGTGACGA |400-700| 0 0 1 1 0,00
9 |OPDI3 |AACGGTGACC [400-1000| 0,057 | 3 1 4 75,00
10 |OPE20 |ACCCGGTCAC |600-1100| 0,132 | 1 1 2 50,00
11 |OPD20 |AGACGTCCAC | 300-800 | 0,170 | 2 1 3 66,67
12 |OPHO3 |GTCGCCGTCA [450-1400| 0222 | 2 1 3 66,67
13 |OPD03 |CACGGCTGCG |700-1400| 0 0 3 3 0,00
14 |UBC348 |TTCCGAACCC 450 0 0 1 1 0,00
15 |OPA15 |TGCGGCTGAG | 400-800 | 0,392 | 2 1 3 66,67
16 |OPE14 |TGCGCCCTTC 600 0 0 1 1 0,00
17 |OPW13 |GTGAGGCGTC [400-1000| 0312 | 4 2 6 66,67
18 |OPB05 |GGAAGTCGCC 850 0 0 1 1 0,00
19 |OPP15 |GGAAGCCAAC | 550-700 | 0233 | 1 1 2 50,00
20 |RA142  |GGAAGCCAAC 600 0 0 1 1 0,00
21 |OPV06 |CCTTGACGCA | 750-950 | 0 0 2 2 0,00
22 |OPBI0 |ACGCCCAGGT 300 0 0 1 1 0,00
23 |OPR0O8  |CTGCTGGGAC 450 0 0 1 1 0,00
24 |UBC25 |CCCGTTGCCT 300 0 0 1 1 0,00
25 |OPH09 |CCCGTTGCCT 400 0 0 1 1 0,00
26 |OPN11  |TGTAGCTGGG |400-1400| 0 0 2 2 0,00
27 |OPQO5  |GAAACACCCC 350 0 0 1 1 0,00
28 |OPO04 |GTAGACCCGT 650 0 0 1 1 0,00

Téng RAPD 32 | 38 70 | 45,71

Mai ISSR

1 181 (CAG)5 450-1100| 0 3 1 4 75,00
2 [IS2 (CAA)S5 600 - 1300| 0,063 | 3 1 4 75,00
3 [IS3 (GACA)4 400-1300| 0,180 | 6 0 6 | 100,00
4 [IS5 (CCG)6 500 -1500| 0,092 | 3 1 4 75,00
5 [186 (CTC)6 450-1500| 0 4 2 6 66,67
6 [IS7 (GGC)6 400-1200( 0 4 1 5 80,00
7 |IS8 (GAA)6 400 0,205 | 0 1 1 0,00
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8 [IS10 (CTC)8 600 - 1200{ 0,108 | 1 2 3 33,33
9 |IS11 (CCA)5 480-2000| 0,049 | 3 1 4 75,00
10 [IS12 (CCCT)4 800 0 0 1 1 0,00
11 [1S13 (GT)8C 700 0 0 1 1 0,00
12 [1S14 (CTCT)4GTC 400 - 1800 0,151 | 4 1 5 80,00
13 [1S15 (CA)SA 400 - 1000| 0,263 | 6 0 6 | 100,00
14 [IS18 (CT)8T 500 0,361 | 0 1 1 0,00
15 |P46 (CT)SA 300-800 | 0O 3 1 4 75,00
16 |Ps1 (AG)8T 350-800 | 0,144 | 3 1 4 75,00
17 |P55 (GA)8A 450-1000| 0,299 | 1 3 4 25,00
18 |P56 (AC)ST 750 -1200| 0,211 | 3 1 4 75,00
19 P61 (AC)8G 400 - 1500| 0,289 | 5 2 7 71,43
20 |P62 (GA)8CT 300-600 | 0,115 | 3 1 4 75,00
21 |P63 (AC)STG 300-900 | 0,423 | 5 0 5 |100,00
22 |P67 CTC(AG)7 600-1200| 0 4 1 5 80,00
23 |P69 CTC(GA)7 450-1300| 0,290 | 3 2 5 60,00

Tong ISSR 67 | 26 93 | 72,04

Téng RAPD+ISSR 99 | 64 163 | 60,74

2.2. Phwong phap nghién ciru

Tdch chtet DNA tong sé tir 35 méu ld va méu g6 D. cochinchinensis: theo phuong phap
CTAB [4]. Kiém tra d6 sach va xdc dinh ham lugng DNA bang do quang phd hép thu két hop
véi dién di trén gel agarose 0,8%.

Phdn ing PCR: Mot phan mg PCR c6 thé tich 25 ul. Gém buffer PCR 1X; 2,5 mM
MgCly; 2 mM dNTPs; 200 nM doan modi; 0,5 don vi Taq polymerase va 10 -20 ng DNA khuon.
Phan tng PCR-ISSR thyc hién trong mdy PCR — Thermal Cycler theo chu trinh nhiét: 94°C
trong 4 phiit; 35 chu ki (94°C trong 1 phuit; 40 - 50°C trong 1 phiit; 72°C trong 1 phiit); 72°C trong 10
phiit; gitr san pham & 4°C. Chu trinh nhiét phan tng PCR-RAPD: 94°C trong 1 phiit; 45 chu ki
(92°C trong 1 phit; 35°C trong 1 phiit; 72°C trong 1 phiit); 72°C trong10 phuit; gitr san phdm & 4°C.
Dién di san pham PCR trén gel agarose 1,5%, nhuom Ethidium bromide va chup anh trén may soi
gel.

Phan tich s6 ligu: theo quy wéc: 1 = phan doan DNA Xuét hién va 0 = phan doan DNA
khong xuat hién, khi dién di sén pham RAPD, ISSR véi cdc mdi ngau nhién. Xdc dinh h¢ s6 di
truyen gidng nhau, gia tri PIC, 1ap biéu d6 hinh cy dé so sanh hé s6 twong dong di truyen gitia
35 mau D. cochinchinensis theo phuong phap Nei va Li [9]. S6 lidu dugc xir 1i bang chuong
trinh NTSY Spc version 2.0 [12].

60



Ung dung ki thuat DNA vao viéc danh gid méi quan hé di truyén tap doan cay gé tréc dé

3. KET QUA VA THAO LUAN
3.1. Pa dang di truyén ADN ciia 35 miu D. cochinchinensis bang chi thi RAPD va ISSR

DNA cua 35 mu cdy g Tric dugc phén tich véi 51 chi thi trong d6 28 chi thi RAPD va
23 chi thi ISSR thi ¢6 31/51 chi thi chi ra tinh da hinh (12/28 chi thi RAPD va 19/23 chi thi
ISSR) va véi gid tri PIC dao dong tir 0 (nhw OPNOS5, RA142, IS6,...) dén 0,423 (P63). S6 lugng
céc phan doan DNA nhén ban véi mi mdi xé dich tir 1 dén 8 phan doan. Kich thudc cdc phén
doan DNA dugc nhan ban trong khoang tir 250 bp dén 2000 bp.

Tong s6 nhan ban duoc 4439 phan doan. SO phan doan DNA nhan ban dwgc nhiéu nhat 1a
210 phan doan (OPNO5) va it nhéat 12 35 phén doan (IS8, RA142,...). Tinh da hinh thé hién & su
xuat hién hay khong xuat hién phan doan DNA khi so sanh giita cdc mau véi nhau. Tong sb
phan doan DNA khi phan tich véi 51 chi thi la 163 phan doan. Trong d6 c6 99 phan doan la da
hinh (chiém 60,74%) va 64 phan doan don hinh (chiém 39,26%) (bang 2).

Két qua dién di san phdm PCR-RAPD ciia 35 mau D. cochinchinensis v6i modi OPP19
(hinh 1) 1am dai dién cho phén tich v6i cdc mdi ngau nhién. Trong sé 08 phan doan DNA duoc
nhan ban thi cé 07 phan doan da hinh (chiém 87,50%). Céc phan doan c¢6 kich thudc khoang tur
0,25 kb dén 1,4 kb. Tinh da hinh DNA cua cdc mau dugc thé hién twong ddi 5. Vi du ¢ vi tri
khoang 0,6 kb (mii tén: «), gém 32 mau (Dcl, Dc2, Dc3, Dc4, Dc5, Dc6, Dc7, Dc8, Dc9,
Dc10, Dcl1, Dc12, Dcl13, Dcl4, Dcl5, Dcl6, Dcl7, Dcl18, Dcl19, Dc20, Dc21, Dc22, Dc23,
Dc24, Dc25, Dc26, D27, D31, De32, De33, De34 va De33, giéng 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, 27, 31, 32, 33, 34 va 35, tuong ung)
da xuat hién phan doan ADN m¢i, 03 mau con lai (Dc28, Dc29 va Dc30) khong Xuét hién phan
doan DNA. Nhung ciing tai vi tri 1,4 kb (miii tén: —), thi cdc mau (Dc4, Dc7, Dc9, Dc15, Dcl6,
Dc19, Dc21, Dc22, Dc24, De25, De28, De29 va De30, giéng 4, 7, 9, 15, 16, 19, 21, 22, 24, 25,
28, 29 va 30, turong tmg) da khong xuat hién phan doan DNA. Két qua phan tich trén cho thay
giita 35 mau D. cochinchinensis dung trong nghién ctru da c6 sy sai khac rd rang trong DNA
genome.

M1 234567 8910111213141516 17181920212223242526 272829303132 333435

1,5kb

0,75kb
0,5kb

0,25kb

Hinh 1.San phdm PCR-RAPD cia 35 mau cay D. cochinchinensis vi moi OPP19 (giéng 1-35:
thtr tw sap xép clia cac mau D. cochinchinensis nhw trong bang 1; M: marker phan t&r 1kb)

Tuong ty, két qua dién di san pham RCR-ISSR ddi véi mdi IS15 (hinh 2) 1am dai dién thi
¢6 06 phan doan DNA dugc nhan ban, ti 1¢ da hinh cao chiém 100%. Tinh da hinh dugc thé hién
tuong dbi ro khi so sdnh giita cdc miu nghién ctru voi nhau. Ching han, tai vi tri 0,5 kb (miii tén:
—), 03 miu Dc23, Dc27 va De35 (giéng 23, 27 va 35, twong ung) da khong xuat hién phan
doan ADN, tit ca cdc mAu con lai da xuét hién phan doan ADN. Ciing tai vi tri 0,8 kb (mili tén:
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—), 02 mau Dc9 va Dc30 (giéng 9 va 30, tuong tng) da khong xuat hién phan doan DNA. Hay
tai vi tri 1 kb (mdi tén: «), 29 mau ( Dcl, Dc2, Dc3, Dc4, Dc5, Dc6, De8, Dcl0, Dell, Dcl2,
Dc13, Dcl14, Dcl5, Dcl17, Dcl18, Dc19, Dc20, Dc21, Dc22, Dc23, Dc24, Dc25, Dc26, Dc27,
Dc31, Dc32, Dc33, Dc34 va Dc35, giéngl, 2,3,4,5,6,8,10, 11, 12, 13, 14, 15, 17, 18, 19, 20,
21,22, 23,24, 25,26, 27, 31, 32, 33, 34 va 35, twong ing) di xuét hién phan doan DNA méi.

M1 2345678 91011121314151617181920212223242526 272829303132 333435

0,75kb -8 E = EEEEzSE:E- “
0,5kb . v e g o .
bl g e - ‘

Hinh 2. San pham PCR-ISSR cua 35 mau D. cochinchinensis v&i mbi 1S15 (giéng 1-35: thi tw
s&p xép cla cac mau D. cochinchinensis nhw trong bang 1; M: marker phan tt 1kb)

3.2. Mbi quan hé di truyén ciia 35 méiu D. cochinchinensis v6i 28 chi thi RAPD va 23 chi thi ISSR
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Hinh 3. Biéu d6 hinh cay (A) va biéu d6 da chiéu (B) cia 35 mau D. cochinchinensis theo hé s6 di
truyen cda Jaccard va kiéu phan nhom UPGMA

Mdi quan hé di truyén ctia 35 mau D. cochinchinensis trong nghién ciru thé hién trén so do
hinh cy (hinh 3A) da phén ra 1am 02 nhdnh rd rang, va c¢6 hé sb sai khéc di truyén dao dong
trong khoang 5,1% (1 - 0,949) dén 29,3% (1 - 0,707). Nhanh chinh I duy nhat 1a mau Dc9 c6 hé
s0 sai khdc di truyen khoang 29,3% (1 - 0,707). Nhanh chinh II bao gom 34 mau con lai va cé hé
sb sai khac di truyen dao dong trong khoang tur 5,1% (1 - 0,949) dén 26,0% (1 - 0,740) va dugc
chia lam 2 nhdnh nhé riéng bi¢t (nhanh II.1 va I1.2). Nhanh nho II.1 bao g(‘A)m 5 mau Dc7, Dc28,
Dc29, Dc30 va Dc31 ¢6 hé sb sai khac di truyén dao dong trong khoang tir 13,1% (1 - 0,869)
dén 23,8% (1 - 0,762). Nhanh nh¢ I1.2 bao gdm 29 miu con lai va c6 hé sb sai khéc di truyén
dao dong trong khoang tir 5,1% (1-0,949) dén 22,6% (1 - 0,774) va dugc chia 1am 2 nhanh phu
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nhé riéng biét (I1.2.1 va I1.2.2). Nhanh phuy nho I1.2.1 bao gém 7 mau Dc23, Dc26, Dc27, Dc32,
Dc33, Dc34 va De35 trong d6 ¢6 2 mau thu thap tai Kbang (Gia Lai) va c6 hé sb sai khic di
truyen dao dong trong khoang tur 7,4% (1 - 0,926) den 21,9% (1 - 0,781). Nhanh phu nho 11.2.2
bao gom 22 mau con lai va c6 hé s6 sai khéc di truyén dao dong trong khoang tir 5,1% (1-0,949)
dén 19% (1 - 0,81).

Két qua phan nhom theo biéu do ba chiéu _cling phan dnh két qua tuong tu nhu biéu do hinh
ciy. Cdc mau c6 khoang céch di truyén cang gan nhau thi trén biéu d0 ba chiéu chiing s& nim co
cum lai vdi nhau.

4. KET LUAN

Trong s6 51 chi thi phan tir (28 chi thi RAPD va 23 chi thi ISSR) phan tich cho 35 mau
D. cochinchinensis thi ¢6 31/51 chi thi (12/28 RAPD va 19/23 ISSR) cho tinh da hinh. Tdng
s6c6 163 phan doan DNA dugc nhin ban thi ¢6 99 phan doan da hinh (chiém 60,74%), s6 luong
céc phan doan nhin ban dao dong tir 1 dén 8 vai kich thudce nhan ban trong khoang 250 bp dén
2000 bp.

Méi quan hé di truyén cia 35 mﬁu D. cochinchinensis dugc thé hién trén so do hinh ciy va
da phan ra 1am 02 nhanh va c6 h¢ s6 sai khéc di truyen dao dong trong khoang 5,1% (1 - 0,949)
den 29,3% (1 - 0,707). Nhanh chinh I duy nht 12 mau Dc9 voi hé s0 sai khéc di truyén Vol céc
mau con lai khoang 29,3% (1 - 0,707). Nhanh chinh II bao gom 34 mau con lai va cé hé s6 sai
khac di truyén dao dong trong khoang tir 5,1% (1 - 0,949) dén 26,0% (1 - 0,740).

Loi cdm on. Cong trinh dwoc hoan thanh béi kinh phi clia dé tai cap bo “Nghién ciru méi quan
hé di truyen mot so loai go quy thude chi trac Dalbergia bi de doa tuyét chung bang chi thi phan
t&r RAPD va ISSR" thudc Quy Phéat trien Khoa hoc va Céng nghé quéc gia (NAFOSTED).
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SUMMARY

AMPLICATION OF DNA TECHNIQUE IN DIVERSITY ANALYSIS OF
ENDANGERED RARE RED WOOD (DALBERGIA COCHINCHINENSIS)
GERMPLASM IN VIETNAM

Dalbergia cochinchinensis is a rare wood tree species at risk and threatened with extinction
due to economic and trade value high. RAPD and ISSR techniques were used to study the
genetic relationship of 35 DNA samples collected from JokDon National Park (Dak Lak
province) and Kbang (Gia Lai province). A total of 51 primers were used (23 ISSR and 28
RAPD), there were 31/51 primers revealed polymorphic with PIC value varying from O (ISS,
OPDO03,...) to 0.423 (P63). Among 163 fragments were amplified, of which 99 were
polymorphic (accounting for 60.74%). Genetic similarity coefficients between 35
D. cochinchinensis samples ranged from 0.655 (Dc5 and Dc30) to 0.942 (Dc10 and Dc11). The
pattern of grouping in the dendrogram divided 35 D.cochinchinensis samples into 2 main groups
and have the genetic variation coefficients about 5.1% (1 - 0.949) to 29.3% (1 - 0.707). The first
group include the only Dc9 sample have the genetic variation coefficient about 29.3% (1 -
0.707). The second group included 34 samples remaining with the genetic variation coefficient
about 5.1% (1 - 0.949) to 26.0% (1 - 0.740).
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