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Tom tiat: Cay do bau - Aqullana crassna (Plerre) 12 mot trong s cac loai ciy mang lai gid tri kmh
te va duoc sir dung tai rit nhidu nudc trén thé g101 Ngay nay, theo Cong udc ve thuong mai qudc
té voi cac loai dong, thuc vat hoang da nguy cip (Cong wéc Washmgton) thi d6 bau nam & Phy luc
IT trong danh séch céc loai dang bi de doa. Trong nghién ctru niy, 91 miu dé bau dugc thu thap tai
céc tinh phia Bic va Nam Viét Nam. Céc dong nay da dwoc danh gid sy sai khac di truyén bang
12 chi thi phan tir ISSR da hinh (Inter simple sequence repeat) trong tong s6 35 chi thi dugc sir
dung. Két qua ciia nghién ciru da thu dwoc tong s6 157 phan doan DNA dwoc nhan 1én, trong d6 ¢6
124 phan doan da hinh chién 78,98%. Cay phén loai duoc xiy dung dya trén hé sb twong dong
Jaccard, kiéu phan nhém UPGMA. Két qua phén tich thu dwoc 2 nhém chinh véi hé sé trong dong
Jaccard nim trong khoang 0,34 - 0,92, h¢ s sai khdc di truyén quén thé Nei Gst =0,3324 va hé s6
trao ddi gen quan thé (gene ﬂow) Nm= 1,0044. Céc két qua dwoc phat hién rit c6 ¥ nghia cho cong

tac chon, tao gidng va bao ton giéng sau ndy.

Twr khoa: Aquilaria crassna (Pierre), d6 béu, ISSR, trAm huong.

1. Mé dau

Chi D6 trim (Aquilaria) thudc ho TrAm
(Thymelaeceae) bao gom 15 loai dugc tim thay
rong khip chau A va dic biét & Pong Nam A.
Céc loai thugc chi D6 trdm c6 kha nang sinh ra
“trAm huong” do chiu mdt sb téc dong dan t6i
bi ton thuong/ nhiém bénh ma sau d6 ciy s&
tich tu mot chét dang nhya bao quanh vét ton
thwong va ¢6 nhiéu didc tinh quy. Trim hwong
1a san pham d4 duoc sir dung tir hang ngan nim
nay do c6 miii huong doc ddo. Ngay nay, trim
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huong dugc su dung trong cidc nganh cong
nghiép dugc pham, nuéc hoa va sir dung lam
huong, nhang trong phong tuc tho cing [1]. Cac
loai sinh ra trAm huong chu yéu dugc biét dén
ngay nay la A. malaccensis, A. agallocha, A.
secundaria, A. crassna and A. sinensis [2].

Céc quan thé dé bau trong ty nhién dang bi
suy gidm mot cidch nghiém trong do sy khai
thdc qua mutc cia con ngudi. T nhitng ndm
1980, loai A. malaccensis da dugc dua vao
Sach do6 cua Lién minh Qudc té Bao ton Thién
nhién va Tai nguyén Thién nhién (IUCN) la
mot loai bi de doa nghiém trong (IUCN, 1994).
Viét Nam duogc biét dén 1a nudc xuat khau céc
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loai trim huong chéat lwong cao, trong d6 cic
loai traim hwong nay hau hét déu c6 ngudn gbc
tir loai d6 bau (A. crassna(Pierre). Loai dé bau
phan bd rong rai tir mién Trung dén mién Nam
Viét Nam. Ciing gidng nhu loai loai A.
malaccensis, loai d6 bau ciing bi khai thic qud
mic va nim & Phu lyc II trong danh séach cac
loai dang bi de doa theo cong uéc vé thuong
mai quéc té voi céc loai dong, thuc vat hoang
da nguy cap [3]. Da c6 rat nhiéu bién phap duoc
trién khai dé bao v¢ loai d6 bau. Nam 1995, du
4n Rainforest da dugc trién khai voi loai d6 bau
dé tang dién tich dat trong va sir dung bén viing
tram huong. Dy an Tree seed dugc trién khai nin
1997 tai tinh Ha Tinh vé viéc thtr nghiém khai
thac tram huong. Hién nay, loai d6 bau ty nhién
dang dugc bao vé mot cach nghiém ngat va dugc
trong rong rii trén ca nudc.

Trong nhitng ndm gan day, chi thi phén tir
da tré thanh cong cu hd trg cic nha nghién ciru
rat dic lyc dé danh gid da dang di truyén trong
loai va khéc loai [4]. Trong cdc loai chi thi phan
t¢ nhu: AFLP (amplified fragment length
polymorphism), RAPD (random amplified
polymorphic), ISSR (inter simple sequence
repeat) va SSR (simple sequence repeat) thi chi
thi ISSR dugc st dung rong rai hon ca dé ddnh
gid su sai khac di truyén o thuc vat. Chi thi
ISSR ¢6 uu diém l1a khong can phai biét trudc
thong tin vé trinh ty nhin dé thiét két mdi. Do
dugc thiét ké v6i cap moi dai va ddc hiéu hon
nén chi thi ISSR ¢6 thé d& dang lap lai két qua &
nhitng lan thyc hién khdc nhau. Ngoai ra,
phuong phap ISSR chi can st dung mét lwong
nho DNA 1a c6 thé tién hanh [5], [6]. Do vay,
phuong phdp nay yéu cau ky thuat don gian,
nhanh hon tiét kiém chi phi so vi cdc phuong
phdp khac. Phuong phép nay da duogc st dung
rong rdi trong danh gid sy da dang quin thé
nhu: thau dau [6], Rauvolfia serpentina L. [7],
A. sinensis (Lour.) Gilg va Durian cultivars [8],
Diarsia brunnea [9].

Vi cac loi ich kinh té dem lai nén cac loai
thudc chi dé bau da duoc nghién ciru vé rat
nhiéu mat tir nudi trong [10], phan bd [11], dinh
danh [12], san xuat [13] dén cdc nghién ctru vé
co ché tao trAm. Tuy vay, chi c6 mdt s6 it
nghién ciu d& cap t6i danh gid da dang di
truyén cta loai dé bau c6 st dung chi thi phan
tir [14], [15] mdc di chiing c6 thé déng gép rat
16n vao myc tiéu khai thac bén viing va sir dung
hop 1y loai quy hiém [16], [10]. Mic di loai d6
biu nim trong Sach d6 Viét Nam tir nam 1996,
tuy nhién khong c6 cic nghién ciru nao vé da
dang di truyén vé loai nay tai Viét Nam duoc
thyc hién.

Trong bai bao nay chiing t6i xac dinh su da
dang di truyén giira quan thé d6 bau thu tai Viét
Nam ciing nhu sy da dang loai bang chi thi
phan tir ISSR. Nghién ctru nay cho phép céc
nha nghién ctru hiéu biét hon vé& ngudn gen cua
chi dé bau phuc vu cho cong tdc chon, tao
gidng va bao ton ngudn gen.

2. Vit liéu - Phuwong phap
2.1. Vat liéu

L4 cta cdc mau dé bau duoc thu tir 4 quin
thé dién hinh tai cdc tinh Viét Nam, trong d6 c6
téng s6 91mau dugc thu (mdi quan thé gdm 16-
28 mau). TAt ca cdc mau 14 duogc 1am khd trong
silicagel va dé mat & 4°C.

Béang 1. Tén, §6 lugng cdc gidng dé bau thugc 4
quan thé thu tai Viét Nam

STT Kihiéu  Vitrd S6 lugng
mau

1 TQ Tuyén Quang 18

2 HT Ha Tinh 28

3 KH Khanh hoa 27

4 PQ Phi Qudc 18
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2.2. Phuong phdp

Tdch chiét DNA: DNA clia cic mau d6 bau
dugc tach chiét theo phuong phap CTAB [17].
Chét lugng DNA dugc xac dinh trén agarose
1% va d6 sach dugc xac dinh trén may BioRad
Smartspect3000 UV-Vis. Sau d6, DNA duoc
pha lodng dén ndng d6 20 ng/ul va giir & -20°C.

Phan ung ISSR: phan ung ISSR dugc thyc
hién v6i 35 mdi ISSR dugc tong hop tai
Invitrogen (Shanghai Invitrogen Biotechnology
Co.Ltd.) theo cdc trinh ty moi da dugc cong bd
tai University of British Columbia Nucleic
Acid-Protein Service Unit va UBC Primer Set
#9. Két qua 12 moi ISSR cho sy da hinh duoc
sit dung cho phan tng PCR véi 107 giéng d6
bau. Phéan ung PCR duoc thuc hién trén mdy
(ABI) 2720 Thermal
Cycler. Hon hop phan ting dugc thuc hién bao
gdbm: 20 ng DNA khuén, 1,0 U Tagq
polymerase, 2.0 mM MgCl,, 0,2 mM dNTP, 1,0
mM primer, and 1 x PCR buffer, va nudc deion
khtr truing. PCR dugc thuc hién véi chu trinh
nhié¢t 94°C - 5 phut; 40 chu ky voi 94°C - 45s,
53°C - 1 phuit, va 72°C - 2 phat; 72°C - 10 phuit.
Phan tng PCR duoc lap lai it nhat 2 1an voi mdi
mau DNA. Sau d6, san phém PCR duoc dién di
trén agarose 2% va cac phan doan dugc hién thi
nho ethidium bromide dudi diéu kién UV.

Applied Biosystems

Phan tich sé liéu ISSR: s6 liéu ctia nghién
ctiu dugc ghi nhan dudi dang nhi phan trong
d6: (1) - phan doan DNA xuat hién va (0) - su
vang mit ciia cdc phan doan DNA. Sau d6, cic
sO liéu nay s& dwoc phan tich dua trén phin
mén POPGENE 1.32 [18] d¢ x4c dinh cdc chi
sO da dang di truyén nhu phan trim cdc phan
doan da hinh (PPB), s6 alen quan sat dugc (Na),
s6 alen ¢6 y nghia (Ne), h¢ s6 da dang di truyén
Nei gilra cdc loai, hé s6 da dang Shannon (I)
[19], chi s6 sai khdc di truyén gitra cdc quan thé
(Gs?) va chi s6 trao ddi gen giita cic quan thé
(Nm). Chi s Nm gifra cic quﬁn thé dugc tinh
todn theo cdng thic Nm=(1-Gst)/4Gst [20].
Phan nhém dya trén hé sé twong ddng Jaccard,
kiéu phin nhém UPGMA trén phan mén
NTSYSpc 2.1 [21].

3. Két qua

Két qua phan tich sy da hinh chi thi ISSR

DNA tinh sach duoc pha loing dé lam
khuén cho phan @mg ISSR. 12 chi thi trong téng
s6 35 chi thi ban dau dwoc kiém tra cho két qua
da hinh v6i 10 miu d6 bau thudc 4 quan thé tai
Viét Nam. Sau d6, 12 chi thi nay dugc st dung
dé danh gia da dang 91 méu thudc 4 quin thé
d6 bau trén.

Bang 2. Két qua phan tich sy da hinh cdc phan doan DNA cua 12 chi thi ISSR

STT Ténmdéi Trinhtg5 — Khoang Tong s6 SO phan Ty lé phan 7+ SD I+SD
3’ kich phén doan da doan da hinh

thudc doan hinh (PPB)

nhin 1én (NPB)
1 UBC863 (AGT)5 200-1500 11 11 100 0.2153+0.1634 0.3475+0.2195
2 UBC861 (ACC)5 250-1400 7 5 71.43 0.1357+0.1685 0.2221+0.2476
3 UBC873 (GACA)4 500-1250 12 8 66.67 0.1592+0.1972 0.2469+0.2767
4 UBC830 (TG)8G 400-1100 14 9 64.29 0.1654+0.1581 0.2668+0.2390
5 UBCS813 (CT)8T 600-1100 11 9 81.82 0.3200 +0.1968 0.4679+0.2680
6 UBC807 (AG)8T 100-1400 14 12 85.71 0.2397 +0.2045 0.3627+0.2796
7 UBCS810 (GA)8T 100-1300 14 8 57.14 0.0924+0.1190 0.1622+0.1904
8 UBCS812 (GA)8A 300-1200 16 12 75.00 0.2328+0.2032 0.3502+0.2847
9 UBCS815 (CT)8G 200-1800 10 10 100 0.3028+0.1579 0.4642+0.1975
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10 UBC825 (AC)8T 200-2000 12
11 UBC814 (CT)8A 700-1100 19
12 UBC811 (GA)SC 200-1400 17
Téng quan 157
thé
Trung binh 13

10 83.33 0.1639 +0.1840 0.2616+0.2579
17 89.47 0.2089 +0.1483 0.3387+0.2104
13 76.47 0.2016+0.1779 0.3179+0.2491
124 0.2027 +0.1786 0.3172+0.2505
10 78.98

h —hé s da dang di truyén Nei giita cdc gidng; I —hé s6 Shannon; SD — d léch chuén

Két qua kiém tra thu dugc téng s6 157 phén
doan dugc nhéan 1én, trong d6 124 phan doan da
hinh chiém ty 1& 78,98% (Bang 2). Céc phan
doan dugc nhén 1&n cé kich thudc tr 100 bp
dén 1800 bp, s6 phan doan trén mdi chi thi dat
tir 7 dén 19 véi trung binh dat 13. Trong s6 12
chi thi thi UBC814 va UBC811 cho nhiéu phan
doan nhat véi 19 va 17 phan doan va chi thi
UBCS861 cho s6 phan doan it nhit 14 7. Trong
do, chi th1t UBC814 cho $6 phén doan da hinh
cao nhét dat 17 phan doan, ngugc lai chi thi
UBCS861 cho s6 phan doan da hinh it nht 1a 5.

Két qua ddnh gid da dang di truyéncia
4quan thé va cdc giong dé bau

Hé sb da dang gen giita cdc loai Nei va
Shannon cao nhit & chi thi UBCS813 véi h =
0,3200 va I = 0,4679. Nguoc lai, chi thi
UBCS861 cho cdc hé sé dang dang 12 thap nhat
v6i hé s6 da dang Nei dat i = 0,1357 va hé s6
Shannon dat I = 0,2221 (Bang 2).

Vi sb phan doan da hinh (PPB) giita cac
quan thé dat tir 64 phan doan thudc quin thé
KH dén 90 phan doan thugc quin thé HT.
Trong d6, ty 1é phan doan da hinh nim trong
khoang 45,86% dén 49,68%, ching to sy da
hinh cua ciac phan doan thudc mdi quén thé dat
mtc trung binh.

Bang 3. Céc chi sb da dang cua 4 quin thé dé bau

Tén NPB PPB (%) Na+SD Ne+SD h+SD I+SD

quén thé

TQ 78 49.68 1.4968+0.5016 1.2366+0.3249  0.1454+40.1783 0.2258+0.2591
HT 90 57.32 1.5732+0.4962 1.2260+0.3190  0.1403+0.1727  0.2228+0.2475
KH 64 40.76 1.4076+0.4930 1.2027+0.3240  0.1212+0.1786  0.1855+0.2585
PQ 72 45.86 1.4586+0.4999 1.2270+0.3312  0.137340.1803 0.2117+0.2611

Na — S6 alen quan sét dugc; Ne - s6 alen ¢6 ¥ nghia; & — hé s6 da dang di truyén Nei giita céc gidng; I —hé s6 Shannon;

SD — d¢ léch chuan

S6 alen quan sat dugc (Na) cta quf?m thé
HT 1a cao nhét dat 1,5732 trong khi quan thé
KH c6 s6 alen quan sit dwoc la thdp nhét 1a
1,4076. Ngoai ra, s6 alen c6 y nghia (Ne) nim
tir 1,2381 (quan thé PQ) dén 2,085 (quan thé
CL) vé¢i trung binh dat 1,3031, ngoai ra, ta c6
thé thay & céc quan thé Na ludn 16n hon Ne.

Hé sb da dang di truyén Nei cua cdc quin
thé ndm tr 1,1212 dén 0,1454, hé s6 Shannon
nam tir 0,1895 dén 0,2262.Chi s6 sai khdc di
truyén Gst giita cdc quan thé dugc tinh todn sir
dung phan mén POPGENE cho két qua chi s6

Gst dat 0,3324 chi ra réng muc do sai khac la
thap giira cdc quan thé. Dya trén gi4 tri Gst, gid
tri Nm duoc tinh todn va dat 1,0044 cho théy
tan s trao d6i gen thap gitra cdc quan thé (Bang 4).

Chi s6 sai khéc di truyén gitra 4 quan thé
Gst = 0,3324 chung t6 ¢6 33,24% su sai khéc di
truyén giira cdc giéng nghién ciru. Mirc d trao
d6i gen duoc thé hién qua hé sb gene flow
(Nm) giita 4 quan thé 1a rat thap 1,0044. Chi sd
nay tring véi két qua nghién ctru trude day véi
loai Agquilaria sinensis (Nm= 1,8292) [22]. H¢
sO trao ddi gen thap giita cdc quan thé 1a mot
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dic diém chung & céc quan thé quy c6 s6 luong
nho [23]. Nguoc lai, véi chon tao giéng, sur bién
dong di truyén, su dot bién, su chon loc va cdch
ly di truyén sé tic dong dén sy da dang ngudn
gen [24-26].

Bang 4. Céc chi sb da dang cua cdc quan thé d6 bau

Céc thdng so Mean + SD

S6 lrgng mau 91

Hy 0.2038 +£0.0316
Hy 0.1360 £0.0152
Gsr 0.3324

Nm 1.0044

Hy - Chi s6 da dang ngudn gen cia tong
céc quan thé; Hs- Chi s6 da dang gen trung binh
trong quan thé; Ggr— chi s6 sai khic di truyén
Nei giita cdc quan thé ; Nm — chi s6 trao doi
gen giita céc quan thé.

la

Két qua lap cdy phan logi giita cdc giéng
dé bau

Cay phan loai dugc xay dung dua trén hé $6
tuong dong di truyén Jaccard va thudt todn
UPGMA, trong d6 91 miu d6 bau phan ra lam
2 16p chinh v&i hé sé twong dong nam trong
khoang tir 0,34 dén 0,92. Nhém I bao gdm 3
quéan thé PQ, KH dugc chia ra 1am 2 phan 16p
Ia va Ib. Trong d6, phan nhém Ia c6 4 gibng
thuoc quan thé PQ, phan nhém Ib bao gom 14
gidng con lai thudc quan thé PQ va tit ca cic
gidng quan thé KH. Nhém II bao gdm 2 quin
thé dugc thu thap & mién Bic Viét Nam va chia
thanh 2 phan nhém. Phan nhém Ila bao gdom
céc gidng thudc quan thé TQ va phan nhém IIb
bao gdm quéan thé HT (Hinh 1).

i
g s A

PSR sRH  E t  E E E E T e e e R e

b

Hinh 1. CAy phan loai 91 giéng dé bau dya trén hé sb twong dong di truyén Jaccard

Chi thi ISSR rét thich hop cho viéc danh gia
da dang mot Iugng 16n cic loai thuc vat. Trong
d6, nghién cttu nay dugc thyc hién lan dau tién
tai Viét Nam. 12 chi thi da hinh duoc lya chon
trong sb 35 chi thi ¢ danh gia sy da dang giita
céc gidng dé bau. Két qua danh gid thu duoc

tong s6 157 phan doan, trong d6 c6 124 phan
doan da hinh chiém 78,98% ching té chi thi
ISSR rit c¢6 y nghia dé danh gid da dang cic
gidng do bau.

Céc quan thé dé bau tai Viét Nam phéan bd
réi ric va c6 thé tim thay trén cdc dinh nidi va
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rung tai Viét Nam. Chinh vi su phén bd rai ric
nay dan téi su suy giam s lugng loai va sy mat
su da dang ngudn gen do giam khéng gian
song va giam co hoi giao phdi gitra cic cd thé
[27], [28]. Mot 1y do khac giy giam da dang di
truyén dé bau 1a sy tic dong clia con ngudi vi
céc gia tri kinh té.

Két qua trong nghién cru nay chi ra rang
ISSR c6 thé dugc sir dung dé danh gid mdi
quan hé gitra cic cé thé va quan thé dé bau. Két
qué ctia nghién ctru nay cho thiy sy da dang va
sy trao d6i ngudn gen cua cdc quan thé dé bau
1a thap (Gst = 0,3324; Nm = 1,0044). Chi sb
trao ddi gen giita cdc quan thé thip 1a do sy xa
cdch vé mat vat ly cta céc qu?ln thé d6 bau tai
Viét Nam ciing nhu sy khai thidc qua mirc cla
con nguoi.

Loi cam on

Nghién ctru nay duogc thuc hién tai Phong
Thi nghiém trong diém Coéng nghé gen va
Phong Cong nghé té bao thyc vét- Vién Cong
nghé sinh hoc trong giai doan 2010-2014 thudc
dé tai Quy khoa hoc qudc gia vé Khoa hoc va
Cong nghé (Nafosted) vé6i ma s6: 106.06-
2010.28.
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Using ISSR Markers to Evaluate Genetic Diversity of
Aquilaria crassna (Pierre) Populations in Vietnam

Vii Huyén Trang, Hoang Dang Hiéu, Pham Bich Ngoc, Chu Hoang Ha

National Key Laboratory of Gene Technology, Institute of Biotechnology

Abstract: Aquilaria crassna (Pierre ex Lec) is a rare species which has greatly economic value.

Nowadays, it is listed as an endangered species in the Appendix II (The Convention on International
Trade in endangered Species of wild Flora and Fauna). In this study, 91 samples of A.crassna were
collected from northern and southern provinces of Vietnam, followed by a detailed analysis using 12
in total 35 inter-simple-sequence-repeat (ISSR) diversity markers. The results have showed that there
were totally 157 fragments amplified, 124 fragments of which were polymorphic accounted for
78,98%. Dendrogram which were constructed via genetic similarity matrix using the UPGMA
algorithm showed two major groups. Jaccard’s similarity coefficient ranged from 0.34 to 0.92. the
result revealed a Nei’s genetic differentiation index (Gsr) of 0.3324 and estimated the gene flow (Nm)
of 1,0044 at the species level for A.crassna. These results are usefull informations for collecting,
breeding and conservation of A.crassna in present and future researchs.

Keywords: Aquilaria crassna, ISSR, Genetic diversity.



