Quan ly Tai nguyén rimg & Moi truong

PANH GIA MUC PQ PA DANG DI TRUYEN LOAI DU SAM PA VOI
(Keteleeria davidiana (Bertrand) Beissn.) BANG KY THUAT RAPD

TOM TAT

Tran Ngoc Hai', Phiing Thi Tuyén'

Hién nay, sb lugng ca thé Du sam d voi phan bd trén céc dinh nui d4 voi trong tur nhién con it va dang trong tinh trang
nguy cap. Dé co co s& khoa hoc cho cong tac bao ton ngudn gen dat hidu qua cao, viéc danh gia da dang di truyén cua
cac ca thé Du sam d4 voi con sot lai 1a quan trong va can thiét. Bai viét nay 1a két qua phan tich da dang di truyén 7 mau
14 ctia cac loai: Du sam nui dat phan bd tai Son La, Du sam d4 voi phan bd tai Bic Kan va Cao Béng v6i 10 mdi ng?lu
nhién bang k¥ thut RAPD (Random amplified polymorphic DNA) da thu dugc 104 phan doan ADN (Acid Deoxyribo
Nucleic) trong d6 c¢6 72 phan doan da hinh va tng s thu dugc 463 bang ADN duoc nhan ban véi 239 bang da hinh
chiém 51,6%. Két qua nghién ctru ciing di xac dinh duoc murc d6 da dang di truyén giita 7 ca thé nghién ctru kha cao dat
tir 0,0866 + 0,4616, thiét 1ap dugc so dd hinh cay biéu dién mdi quan hé giira 7 ca thé trén.

Tir khéa: ADN, Du sam dd véi, da dang di truyén, RAPD.

I. DAT VAN PE

Du sam da voi (Keteleeria davidiana
(Bertrand) Beissn.) 1a loai cay gb 16n, moc
trén dinh nai da voi & mot sé vang nai da voi
phia Bic Viét Nam, cdy cao téi 25m, duong
kinh t61 0,8m, vo than nut doc, bong mang,
14 hinh vay, moc xodn, gd tét, van thd dep.
Do bi khai thac manh, loai cay nay hién dugc
xép trong Sach d6 Viét Nam 2007, nhom
nguy cdp (EN). Dé c6 co s& khoa hoc cho
cong tac bao ton ngudn gen dat hiéu qua cao,
truGe tién can phai tién hanh danh gia da
dang di truyén cua cac ca thé Du sam d4 voi
con sot lai. Co rat nhiéu k¥ thuat phan tich
sinh hoc phén tr duoc st dung dé danh gia
da dang di truyén cua cac loai dong - thuc
vat, trong d6 k¥ thuat RAPD duoc st dung

kha rong rdi boi su don gian nhung van cho
két qua co thé tham khiao (Williams et al.,
1990). Trong nhimng nim gan diy ky thuat
RAPD di dugc st dung nhiéu trong phan
tich da dang di truyén cua cac loai ciy rung
(Nguyén Hoang Nghia et al., 2005; Nguyén
DPtrc Thanh et al., 2005; Tran Qudc Trong et
al., 2005; Sarmah et al., 2007). Xuit phat tir
thuc tién trén di tién hanh nghién ctru: Panh
gia mirc d6 da dang di truyén loai Du sam da
voi bang k¥ thuat RAPD.

II. VAT LIEU VA PHUONG PHAPNGHIEN CUU
2.1. Vit liéu

Mau 14 ciia 7 ca thé Du sam niii dat va da
voi thu thap tai vung Son La, Bic Kan va Ha
Giang, ghi chu tai bang 01.

Bang 01. Ky higu cdc mbu Du sam ding trong nghién ciru

STT Ky hiéu miu Xuat xir
1 DS nti dat - SL Son La
2 DS da véi 1 - BK Bic Kan
3 DS da védi 2 - BK Bic Kan
4 DS d4 véi 3 - BK Bic Kan
5 DS da vdi 4 - BK Bic Kan
6 DS da voi 5 - BK Bic Kan
7 DS da voi - HG Ha Giang

'TS, ThS. Truong Pai hoc Lam nghiép
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2.2. Phwong phap nghién ctru
2.2.1. Phwong phdp tdach chiét ADN téng sé

Mau 14 banh té Du sam sau khi cit duoc bo
vao tai nilon, danh ma s 1o rang, budc kin bao
quan tam thoi va duge sir dung ngay cho viéc tach
chiét ADN hoic bao quan trong tii lanh -80°C sir
dung khi can thiét. Mau 14 dugc nghién bang cbi
chay st v6i nito 1ong -196°C. Tiép do tién hanh
cac budc trong quy trinh tach chiét ADN cua
Xavier va Karine (2000).

2.2.2. Phwrong phdp dinh lwong ADN bdng
quang phé ké

Duva vao su hép thu manh anh sang & budc
song 260nm cua cac base purine va
pyrimidine, s€ do dugc gia tri mat d quang &
budc song 260nm (ODyeonm — Optical Density
260nm) cua cac mau va cho phép xic dinh
nong do ADN trong miu dya vao tuong quan
sau: mot don vi ODjgonm tuwong Ung véi mot
ndng d6 1a: 50(pg/ml) cho mot dung dich ADN
so1 doi. Do do néng do ADN trong mau duogc
tinh theo cong thirc sau: Capn (ng/ml) = ODye

am X 50 X B pha loang.

Pé kiém tra d6 sach ciia dung dich, ngudi ta
do thém gia tri OD & budc soéng 280nm
(OD32gonm)- 280nm 1a budc séng ma ¢ do cac
protein ¢6 murc hip thu cao nhat, nhung céc
protein ciing hdp thu anh sang & budc song
260nm nhu cac axit nucleic va do dé lam sai
1€ch gia tri that cua néng d6 axit nucleic. Mot
dung dich axit nucleic dugc xem la sach
(khong
OD1600m/OD2800m nam trong khoang 1,8 — 2,0.

tap nhiém protein) khi ti s6

2.2.3. Phwong phdp PCR véi dogn méi ngu
nhién (RAPD)

Ky thuat chay PCR (Polymerase Chain
Reaction - Phan tmg chudi tring hop) cia ADN
hé gen vdi cac mdi ngau nhién duoc thuc hién

trén may PCR 9800 Fast Thermal Cycler
Applied Biosystems (M¥). Mdi phan tng dugc
thuc hién trong thé tich 25 ul, bao gém: 1X dém
PCR; 2,5mM MgCly; 150uM moi loai dNTPs;
400nM mdi; 1,25 don vi Tag polymerase
(Fermatas, My) va 20ng ADN khudn.

Trén déu cac hdn hop trén rdi chuyén vao
may PCR sau d6 chay theo chuong trinh
RAPD d3 cai dit san, gém cac budc: Bude 1:
94°C-3 phut; bude 2: 94°C-30 gidy; budc 3:
36°C-1 phut; bude 4: 72°C-2 phut; buéc 5:
72°C-10 phut; bude 6: luu giit & 4°C. Tir bude 2
dén budc 4 1ap lai 45 chu ky.

2.2.4. Phwong phdp dién di sin phim RAPD

trén gel agarose

Trong di¢n di trén gel agarose, ciac doan
ADN dugc hién hinh dudi tia tor ngoai (UV)
nh¢ Ethidium bromide (EtBr) ¢ kha ning gin
xen gilra cac base cua ADN phat huynh quang
dudi tac dung cua tia UV. Sau dién di, gel
duoc chiéu sang béng tia UV, cac doan ADN
hién thanh vach sang mau trén ban gel. Dé udc
luong kich thudce céc trinh ty ADN trong gel
agarose, nguoi ta dung “yéu t6 danh dau trong
luong phan ti” (molecular weight marker —
MWM). b6 1a mdt tap hop trinh tu ADN c6
kich thudc di biét (thang ADN — marker).

Budc tién hanh:

Budc 1: Chuin bi gel agarose 1,2%.

Budc 2: Tra mau ADN

Budc 3: Chay dién di

Budc 4: Nhuém mau

Budc 5: Quan sat va chup anh
2.2.5. Phwong phap phan tich s6 lieu RAPD

San phdm PCR v&i cac mdi RAPD sau khi
chay dién di trén gel agarose 1,2% s€ dugc
nhudm va chup anh dé phan tich sé liéu. Cong
viéc dau tién 1a xac dinh bang don hinh va da
hinh dwa vao su xuét hién hay khong xuét hién
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cua bang do giita cac dong (mau) nghién ctu.
Néu mot bing ADN (c6 kich thudc cu thé)
xuét hién ¢ dong i nhung khong xuét hién &
dong j hoic dong thoi xuét hién & ca i va j
nhung khong xuit hién ¢ cac dong khac thi
bang ADN nay goi la bang da hinh. Nguoc lai,
néu bang ADN nay xuit hién & tat ca cac dong
nghién ctru thi goi 13 bang don hinh. Tiép theo
cac bang nay dugc ma hoa bang sd tu nhién 0
va 1. Néu bang da hinh xuét hién & dong nao
thi tai d6 ky hiéu 1a 1 va nguoc lai dugc ky
hiéu 14 0. S6 liéu thu dwoc, duge nhap tryc tiép
vao phin mém Excel. Sau d6 dugc xir Iy bang

chuong trinh NTSYSpc version 2.02h dé tinh
ma tran turong dong giita cac d6i mau. Sau do
s6 liéu 1an luot duoc xtr 1y qua cac budc trong
NTSYS — SIMQUAL, SAHN va cudi cing la
Tree dé v& biéu d6 phén tich mdi twong quan di
truyén gifta cac mau nghién ctru.

III. KET QUA NGHIEN CUU

3.1. Két qua tach chiét ADN tong sb tir miu
Ia Du sam

Két qua tach chiét ADN duoc thé hién trén
anh dién di (hinh 01).

Hinh 01. ADN tong sé tich chiét tic 7 mdu Du sam dién di trén gel agarose 1%

Giéng s6 1. DS nui dat-SL, 2. DS d4 véi 1- BK, 3. DS da voi 2- BK, 4. DS da véi 3- BK, 5. DS da voi 4-
BK, 6. DS da voi 5 - BK va 7. DS da voi - HG

Trén anh dién di d0, bang ADN tong sb cua
7 mau Du sam thu duoc déu gon, tap trung,
khong dinh giéng ciing nhu khéng xuét hién
vét sang phia sau kéo dai. Piéu d6 cho thiy cac
mau ADN tach chiét duge co do nguyén ven
cao, khong 1an protein, cac loai ARN va céc
tap chat khéc.

3.2. Két qua phén tich RAPD 7 miu Du sam
v6i 10 moi ngiu nhién

Phan tmg RAPD duoc tién hanh gdm cac
thanh phén: ADN khudn, mdi don, T aq
polymerase, 4 loai deoxynucleotit triphotphat
(dNTPs) va dung dich dém, mudi MgCl.
Trong nghién ctru nay, phan ng RAPD duogc
tién hanh trén khuon 1a 7 midu ADN genome

tach chiét tir 7 ca thé Du sam véi 10 doan moi
ngAu nhién dé tién hanh phan tich mac do da
dang di truyén.

Két qua dién di san pham RAPD cho thiy ca
10 doan mdi ngau nhién st dung déu co xuit
hién phan doan ADN khi soi ban gel dudi dén
UV. Trong 10 mdi nghién ciru 9/10 cho két qua
da hinh biang ADN giita 7 mau nghién ctru, trir
mdi CP10 cho két qua don hinh bing ADN.
Mbi RA46, R50, RA142 va RA159 xuét hién
phan doan ADN nhiéu nhit 15 + 16 phan doan,;
moi RA45 xuit hién 10 phan doan ADN, céac
mdi con lai xuét hién 3 + 9 phan doan ADN.

Két qua tong hop phan tich RAPD ciia 7

mau Du sam véi 10 moi ngau nhién:
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Bang 02. Sé logi phin doan ADN dwoc nhén bén, sé logi phén doan da hinh va sé bing

ADN dwoc nhin ban, sé bing da hinh ciia 7 mdu Du sam phan tich

Tén S6 loai phan ngﬁléinh?zﬁn S6 bing Biang ADN da hinh
méi doan 1§DN? - ADI:I du:g’c S5
dwgc nhan ban | So lwgng | Ty 1€ (%) nhan ban lrong Ty 1€ (%)
PC14 9 5 55,6 44 16 36,4
RA46 16 12 75 71 43 60,6
PC10 3 0 0 21 0 0,0
PCO7 7 6 85,7 29 22 75,9
PC20 8 7 87,5 30 23 76,7
RA36 6 5 71,4 17 10 58,8
RA45 14 8 57,1 70 28 40
RAS0 16 12 75 65 37 56,9
RA142 10 7 70 48 27 56,3
RA159 15 10 66,7 68 33 48,5
Tong 104 72 69,2 463 239 51,6

Két qua phén tich san pham RAPD cua 7
miu Du sam nhu bang trén cho thdy, st dung
10 mdi ngiu nhién thu duoc 104 loai phan
doan ADN dugc nhan ban, trong do c6 72 loai
phan doan da hinh, chiém 69,2%. Cac mdi cho
ty 1€ phan doan ADN da hinh dao dong tir 0%
(PC10) dén 87,5% (PC20). Tong s bang ADN
dugc nhan ban, twong ung voi téng sd vach

xuét hién trén dién di d6 san phém RAPD cua
7 méiu v6i ca 10 mdi 1a 463 bang, trong do
bang da hinh l1a 239, chiém 51,6%, cac bang co
kich thuéc dao dong tir 0.4 - 3,0Kb. Két qua
nghién ctru cho thiy muc do da hinh ADN
gifta 7 ¢4 thé Du sam nghién ctru kha cao.

3.3. Két qua phin tich mdi quan h¢ di
truyén giira 7 miu Du sam

Bang 03. H¢ so twong dong di truyén khi so sanh tirng cdp ciia 7 mdu Du sam

DS-SL | DSI-BK | DS2-BK | DS3-BK | DS4-BK | DS5-BK DS-HG
DS-SL 1,0000
DS1-BK | 0,6923 | 1,0000
DS2-BK | 0,5384 | 0,7307 1,0000
DS3-BK | 0,6538 | 0,7500 0,7692 1,0000
DS4-BK | 0,5769 | 0,7115 0,8269 0,7500 1,0000
DS1-HG | 0,5384 | 0,7692 0,7884 0,6923 0,7692 1,0000
DS2-HG | 0,5480 | 0,7019 0,7980 0,7403 0,7980 0,9134 1,0000

Két qua thu duogc trinh bay & bang 03 cho
thay he s6 tuong dong di truyén tung cap
mau nam trong khoang tir 0,5384 + 0,9134
(tuong Ung voi tua 53,84% ~+ 91,34%). Miurc

d6 da dang di truyén giita cac ca thé nam
trong khoang tir 0,0866 (1-0,9134) + 0,4616
(1-0,5384). Piéu nay cho thiy 7 ca thé Du
sam thu thap tai Son La, Bic Kan va Ha
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Giang c6 muc do da dang vé ADN genome
kha cao. Hai mau Du sam d4 voi 5 Bic Kan
va Ha Giang c6 hé sb tuong dong di truyén
vé ADN hé gen cao 91,34%. Mau Du sam
nti dat thu tai Son La c¢6 muc d6 sai khac di
truyén 1én nhit so voi cac miu Du sam da
véi thu tai Bic Kan va Ha Giang
(0,3077+0,4616) twong ung voi (30,77% =+
46,16%). 4 mau Du sam da voi 1, 2, 3 va 4
thu tai Bic Kan ciing c6 muc d6 da dang di

truyén kha cao, hé s6 dao dong tur 0,1731(1-
0,7115) + 0,2885(1-0,8269) tuong Ung voi
17,31% ~+ 28,85%.

Dua vao gia tri h¢ s6 twong dong di truyen
gifta cac mau khi so sanh voi nhau, phan mém
NTSYS tu dong sip xép cic mau c6 hé sb
tuong dong cao vao mot nhom va két qua thu
dugc mot biéu dd hinh cay phat sinh thé hién
mdi quan hé di truyén gitta 7 mau Du sam véi
nhau (hinh 0.2).

DS-5L

DS1-BE

DS3-BK

DS1-BK

DS4-BK

DS3-BEK

DSI-HG

T T T T T T T
0.5900 06720 0.7340

— T TTT— T T T
0.8360 09180 1.0000
Coefficient

Hinh 02. So' dé hinh cdy thé hién méi quan hé di truyén
giita 7 cd thé Du sam

Tir biéu d6 hinh cdy biéu dién mdi quan hé
di truyén cho phép chia 7 mau Du sam thanh 2
nhanh chinh: Nhanh 1 chi c¢6 duy nhit miu
DS-SL 12 mau Du sam nti dét thu tai Son La
c6 murc d6 sai khac di truyén cao nhét so v6i 6
mau con lai; Nhanh 2 gdm 6 mau con lai, duoc
chia thanh 2 nhanh phy. Nhanh phy 1 gdom 2
mau 1a DS1-BK va DS3-BK thu tai Bic Kan,
hé s6 twong dong di truyén giita 2 mau 1a 0,75
(75%). Nhanh phu 2 gém 4 mau chia lam 2
nhanh nho: DS2-BK va DS4-BK xép viao mot
nhém voi hé sb tuong ddng di truyén 1a 0,8269
(82,69%); DS5-BK va DS-HG xép vao cing
mot nhom véi hé sb twong dong di truyén
91,34%.

IV. KET LUAN
1. P tach chiét dugc ADN tong sb cua 7 ca

thé Du sam, véi d0 tinh sach cao, dam bao chét
lwong dé thuc hién cac phan tich phan ti, cac
mau ADN d3 dugc bdo quan trong tu lanh -
25°C dé sir dung cho cac nghién ctru sau hon.

2. Phan tich ADN genome ctia 7 ca thé Du
sam bang k§ thuat RAPD voi 10 doan mdi
ngiu nhién thu dugc 104 phin doan ADN
trong d6 c6 72 phan doan da hinh, chiém
69,2% va tong s6 thu dugc 463 bing ADN
duoc nhan ban, trong d6 c6 239 bang da hinh,
chiém 51,6%.

3. Hé s twong ddng di truyén timg cip mau
khi so sanh giita 7 c4 thé Du sam nam trong
khoang tir 0,5384 + 0.9134 (tuong Gng voi tu
53,84% + 91,34%), tac 1a mic d§ da dang di
truyén giita 7 ca thé Du sam nghién ctru kha
cao nam trong khoang tir 0,0866 + 0,4616
(tuong trng voi tr 8,66% + 46,16%).
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4. Pa thiét 1ap duoc so d6 hinh ciy bidu
dién mdi quan hé di truyén giita 7 ca thé Du
sam thu tai Son La, Bic Kan va Ha Giang.
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ASSESMENT OF GENETIC DIVERSITY OF AETELEERIA DAVIDIANA (BERTRAND) BEISSN.
USING RAPD TECHNIQUE

SUMMARY

Tran Ngoc Hai, Phung Thi Tuyen

The populations of Keteleeria davidiana in limestone is very small and this species is considered as one of the
most endangered gymnosperm species in Vietnam,. In order to get scientific basis for the genetic conservation of
the species, an assessment of genetic diversity of remaining population is urgently needed. This study portraying
the genetic diversity assessment for seven leave samples from two species: Keteleeria evelyniana distributes on soil
mountain in Son La province and Kefeleeria davidiana distributes on lime stone mountain in Bac Kan and Cao
Bang provinces by using RAPDs (Random amplified polymorphic DNA) with random primers. 104 DNA segments
have been collected of which 72 are polymorphic and 463 bands are copied of which 239 are polymorphic, accounting
for 51.6%. The study also found high genetic diversity among 7 individuals, from 0.086 to 0.462 and established the

tree depicting the relationship among those individuals.

Key words: ADN, genetic diversity, Keteleeria davidiana, RAPD.

Nguoi phén bign: PGS.TS. Nguyén Thé Nhi

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 1 - 2013 27



