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TOM TAT

Hai ky thuat ISSR (27 chi thi) va SSR (20 chi thi) dd dwoc sir dung dé so sanh hiéu qua va danh gia da

dang di truyén cua 70 ca thé Hoang dan gia (Dacrydium elatum) thu dugc & Lam Pdng, Kon Tum, Dik Lik va
Gia Lai. Két qua phén tich da chi ra 38/47 chi thi c6 tinh da hinh giita cac mau nghién ctru (23/27 chi thi ISSR
va 15/20 chi thi SSR) va nhan ban dugc 180 phin doan DNA, trong d6 ¢6 85/127 phan doan da hinh (chiém
66,93%) khi phan tich vdi chi thi ISSR va 46/53 phan doan da hinh (chiém 86,79%) dbi v6i chi thi SSR. Nhin
chung céc thong sé da dang di truyén trung binh ctia quin thé Hoang dan gia phan tich voi chi thi SSR (Hj =
0,213; Ne = 1,566; [ = 0,444; He = 0,301; h = 0,228 va PPB = 72,50%) cho Kkét qua cao hon so véi phan tich
chi thi ISSR (Hj = 0,155; Ne = 1,142; 1 = 0,125; He = 0,083; 1 = 0,074 vi PPB% = 25,07%). H¢ s6 twong quan
(r) gitra khoang cach di truyén danh gia boi chi thi ISSR va t6 hop ISSR + SSR ¢b gid tri cao hon (r = 0,92) so
véi chi thi SSR va t6 hop ISSR + SSR (r = 0,65). Khéng c6 su sa1 khac quéa 1on vé& mirc d6 thay ddi phan tr
giita cac quén the va gilta cac ca the khi phén tich riéng ré hodc t6 hop ca 2 chi thi ISSR va SSR. Biéu do hinh
cdy thé hién mdi quan hé di truyén ciia 70 miu Hoang dan gia khi phan tich v&i chi thi ISSR, SSR va té hop
ISSR + SSR c¢6 su twvong ddng nhau, déu chia thanh 2 nhanh chinh ¢6 hé sé tuong dong di truyén tuong rng
trong khoang tir 74 dén 99%, 78,4 dén 100% va 76 dén 96,6%. Cac két qua thu dugc cho thiy loai Hoang dan

gia cin dwoc quan tam bao tdn & muc do quin thé.

Tir khéa: Dacrydium elatum, da dang di truyén quan thé, ISSR, SSR, Tdy Nguyén

MG PAU

Hoang dan gia (Dacrydium elatum) 1a mot trong
s6 15 loai 1a kim duoc phat hién & Tay Nguyén, Viét
Nam. Méc du loai c6 phan b6 rong véi so lugng ca
thé nhidu, nhung lai c6 nguy co bi de doa tuyét
ching vi bi khai thac rdo riét dé lay g0 xuat khiu va
sir dung. Theo Phan Ké Loc va dong tac gia (2013),
Hoang dan gia ¢ Viét Nam duogc xép ¢ thu hang sép
nghién ctru da dang d1 truyen nguon gen loa1 Hoang
dan gia ¢ Tay Nguyén lam co s¢ bao ton loai 1a hét
strc can thiét. Hau hét cac nghién ctru trude day chi
tap trung vao viéc phan loai dya trén dac diém hinh
thai va noi phan bé ma chua c6 nghién ctru da dang
di truyén cho loai Hoang dan gia & Tay Nguyén.

Trong s6 cac chi thi phén ttr, chi thi ISSR (Inter
Simple Sequence Repeat) va SSR (Simple

Sequence Repeat) dugc xem 1a c6 hiéu qua va ing
dung trong nghlen ctru da dang di truyen trén nhiéu
a6i tuong cay trong, trong d6 c6 mot so loai 14 kim
trén thé gidi va Viét Nam (Isshiki et al., 2008; Arif
et al., 2009; Dinh Thi Phong et al., 2014, 2015; Tran
Thi Liéu et al., 2015), béi tinh da hinh cao, dé tién
hanh va it ton kém, c6 thé lap lai & cac thi nghiém va
chi can mot lwong nho DNA. Tuy nhién, tuy dbi
twgng va muc dich nghién ciru khac nhau, cac chi thi
dugc danh gid hi¢u qua khac nhau. Hién khong co
chi thi DNA nao c6 thé dap mg day du tit ca cac
yéu cau cuia nha nghién ctru, vi vy viéc xem xét mot
cach cén than trong lga chon chi thi phu hgp cho
muc dich nghién ctru 13 hét sirc can thiét.

Xuét phat tir nhitng co s& khoa hoc trén, cong
trinh nay d& cap dén két qua “So sanh hidu qua cta
chi thi ISSR va SSR trong dénh gia da dang di truyén
quén thé Hoang dan gia ty nhién & Tay Nguyén, Viét
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Nam” lam co s& cho viéc lya chon chi thi phan tir
trong nghién ctru da dang di truyén va dé xuét giai
phap béo ton, sir dung va phat trién bén vimng loai la
kim ¢ Tay Nguyén noi riéng va Viét Nam ndi chung.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu nghién ciru

Tréan Thi Lidu et al.

Bay muoi mau 14 hodc v6 than (mdi mau la mot
c4 thé) clia loai Hoang dan gia thu ¢ bén tinh Kon
Tum, Lam Déng, Dk Lik va Gia Lai dugc si dung
dé phan tich da dang di truyén. Cac miu dugc bao
quan trong tai nhua déo cd chua silicagel va gilt &
nhiét d6 phong dén khi st dung. Thong tin vé cac
mau nghién ctru dugc trinh bay trong Hinh 1 va
Bang 1.
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Hinh 1. Vi tri thu m4u cac quan thé Hoang dan gia trong nghién ctru.

Bang 1. Ngudn gbc va ki hiéu ctia 70 mau Hoang dan gia s dung trong nghién ctru.

R . ~ Do cao so
R ) .. . vid Kinh d :
Diadiém thumdu  Sémiu  Ki hiéu miu 'N ? :E" ? mit nuwée
N) (E) bién (m)

X3 Hiéu Xé Hisu, Kon 18 Del—Del8  14°40'06.8"  108°24°30.3" 1194
Plong, Kon Tum

Da Chais ba Chais, Lac | 17 De19—De35  12°11'02.7"  108°4124.3" 1482
Dwong, Lam Bong

Hoa Son Hoa Son, Krong 45 De36-De50  12°25' 052"  108°22' 17.1" 1116
Bong, Bak Lak

Son Lang Son Lang, K' 8 De51—De58  14°25'446"  108°33 07.3° 913
Bang, Gia Lai

AYun A Yun, Mang 7 De59—Deb5  14°12'40.7°  108° 16'48.9" 895
Yang, Gia Lai

Kon ChwRing K Bang, Gialai 5 De66—De70  14°30'52.4"  108°33' 212" 1057
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Trinh tu 27 chi thi ISSR va 20 chi thi SSR
trong nghién cuu dugc khai thac tur cac tai liéu

(Bang 2). Cac mdi duoc tong hop boi Cong ty
IDT (Intergarated DNA Technology), Hoa Ky.

Bang 2. Trinh tw nucleotide va kich thwéc san phdm PCR dw kién cta chi thi ISSR va SSR trong nghién ctru.

Kich thwéc san

STT Chi thij Trinh tw nucleotide pham PCR (bp) Tai liéu tham khao
Chi thi ISSR

1 HB12 (CAC);GC 550 — 1550 Parasharami et al., 2012
2 HB15 (GTG); GC 300 - 1800 Parasharami et al., 2012
3 ISSR1 (CAG)s 450 - 1100 Bornet et al., 2001

4 ISSR2 (CAA)s 450 — 1350 Bornet et al., 2001

5 ISSR3 (GACA), 500 — 1150 Bornet et al., 2001

6 ISSR5 (CCG)s 500 — 1000 Carrasco et al., 2013

7 ISSR7 (GGC)s 900 - 1200 Baloch et al., 2010

8 ISSR9 (TG)sGA 500 — 1000 Baloch et al., 2010

9 ISSR11 (CCA)s 700 — 2000 Mahdizadeh et al., 2012
10 ISSR13 (GT)C 350 — 1450 Baloch et al., 2010

11 ISSR15 (CA)A 450 - 630 Carrasco et al., 2013
12 ISSR46 (AG)sT 400 - 1500 Arif et al., 2009

13 ISSR56 (AC)sG 300 - 1000 Arif et al., 2009

14 ISSR59 (GA)CT 600 — 750 Arif et al., 2009

15 ISSR63 CTC(GA), 300 - 800 Arif et al., 2009

16 ISSR67 (ATG)s 400 - 1000 Arif et al., 2009

17 U17899 (GT)CA 300 - 300 Arif et al., 2009

18 U17901 (CA)AG 300 - 900 Arif et al., 2009

19 UBC808 (AG)sC 300 - 1350 Isshiki et al., 2008

20 UBC811 (GA)sC 400 - 750 Isshiki et al., 2008

21 UBC828 (TG)sA 450 - 600 Carrasco et al., 2013
22 UBC836 (AG)sCA 550 - 1400 Isshiki et al., 2008

23 UBC841 (GA)sCC 400 - 850 Baloch et al., 2010

24 UBC848 (CA)s GG 450 — 1000 Baloch et al., 2010

25 UBC849 (GT)s CA 350 - 1150 Muthusamy et al., 2008
26 UBC851 (GT)sCG 350 — 1450 Baloch et al., 2010

27 UBC859 (TG)s GC 550 — 1000 Baloch et al., 2010

Chi thi SSR

1 PeC19BGT 2 gﬁgﬁngg\g:ﬁgié;géﬁiﬁ Z 190 - 210 Mellick et al., 2009

2 PeB31BGT 2 ?Sgﬁgéﬁgi;gﬁig??é A3TT 5 160 — 200 Mellick et al. 2009

3 porr  SATGOATGTIGCCTACTIOOS o0yt Griangetal 2011

s pooss  ACTOATTTCCOGATGGTGG 50160 Cniangetal, 2011

5 Pt87268 gi%ii%i??:éﬁéi?ééiﬁ C3 ccs 140 — 160 Vendramin et al., 1996
6 PtTX2037 S CGTTTGGAGCACTACTT 3 120 — 500 Elsik et al., 2000

3’AAGTCACTTAATGCAATATGTA &

295



Tréan Thi Lidu et al.

5 CTTGGATGGAATAGCAGCC 3

7 Pt15169 3’ GGAAGGGCATTAAGGTCATTA 5

8 Pt26081 5 CCCGTATCCAGATATACTTCCA 3’
3 TGGTTTGATTCATTCGTTCAT 5

9 Pt30204 5TCATAGCGGAAGATCCTCTTT 3

3'CGGATTGATCCTAACCATACC 5

10 PITX3030 5’ AATGAAAGGCAAGTGTCG 3

3’ GAGATGCAAGATAAAGGAAGTT &
5 CTTTTGTTTTTCAACAATTGCA 3

1 Pt79951 3" ACATCTATCTCCCATATCGGC 5’
12 co14 5 ATCCTGAGTCCCTGTATGTT &
3’ CTACTATCTGAGCACGCCAC &
13 CO15 5 TCCAAGGATGCACATTCAAT 3’
3’ AAACAAAACCTCACTCAATGAA 5
14 co7 5 GAGGAGGTTCAAGGTGGTCT 3
3" CCCACTTCCTCCAGCAATAC &
. 5 GTCCCTGGCTTGCAGACTAT 3
15 Pinus02
3" ACACACACACACAGAGAGAGAG 5’
) 5 AAATCGGGTCAACATCAAGC ¥
16 Pinus07

3’ TCTCTCTCTCTCACACACACAC &’

5’AATACTTGGGAGGGATAC 3’

17 PLTX3026 3’AATAGCCAGTTTTGTTTG &

5 TTCATTGGAAATACACTAGCCC &

18 PI71936 3’ AAAACCGTACATGAGATTCCC &

19 PRE10 5 CTGGTCTTGGCCTAAGAATATGAAG3
3 CATTGGGACGTAAACAACAATACCA 5

20 PRE24 5 GTTTTTTAAATTGGGAAGGCG 3

3’ CGTGGGGGAGATAGTGATAGAGT S’

390 - 410 Vendramin et al., 1996
150 - 250 Vendramin et al., 1996
300 - 400 Vendramin et al., 1996
198 — 230 Elsik et al., 2000

155 - 155 Vendramin et al., 1996
220 - 250 Miao et al., 2012

200 - 245 Miao et al., 2012

120 - 135 Miao et al., 2012

290 - 310 Hung et al., 2012

300 - 330 Hung et al., 2012

400 - 500 Elsik et al., 2000

340 - 440 Vendramin et al., 1996
140 — 140 Boy et al., 2005

290 - 420 Boy et al., 2005

Phuong phap nghién ciu
Tdch chiét DNA tong sé

DNA téng s duoc tach chiét va lam sach theo
phuong phap cua Porebski va ddng tac gia (1997).
Do sach cia DNA tong s6 duoc kiém tra trén gel
agarose 0,9% va nong d6 dugc do trén may UVS
2700, Labomed, Hoa Ky.

Phdn vrng PCR_ISSR va PCR_SSR

PCR dugc thuc hién trén may PCR System 9700
(Hoa Ky) véi tong thé tich 25 pl. Thanh phan cia
phan tng, chu trinh nhiét dugc thyc hién theo cong
b ctia Dinh Thi Phong va dong tac gia (2014), Tran
Thi Lidu va ddng tac gia (2015).

Phan tich sé liéu

Céc thong s6 di truyén nhu trung binh s allele
quan sat (Na) va sb allele hidu qua (Ne) trén mot
locus, hé s6 gen di hop tir mong doi (He), phan trim
phan doan da hinh (PPB), chi s6 da dang di truyén
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theo Shannon (/), chi sb da dang di truyén theo Nei
(h) cua mdi quﬁn thé, ham lugng thong tin da hinh
(PIC) cua moi chi thi, gia tri da dang gen trén mot
locus (Hj), phan tich muc bién d6i phéan tur
(AMOVA) va lap biéu dd hinh cdy cua cac miu
nghién ctru dwgc mé ta trong Tran Thi Liéu va dong
tac gia (2015). Phan tich tuong quan (r) vé khoang
cach di truyén danh gia boi cac chi thi ISSR, SSR va
td hop ISSR + SSR ciing dugc thyc hién theo
phuong phédp cua Mantel sit dung phin mém
GENALEX (Peakall, Smouse, 2006).

KET QUA VA THAO LUAN

Pa dang di truyén

Bon muoi bay chi thi phan tir (27 chi thi ISSR
va 20 chi thi SSR) da duoc sir dung dé danh gia tinh
da dang di truyén cho 70 miu Hoang dan gia thudc 6
quan thé & Tay Nguyén (Xi Hiéu, tinh Kon Tum;
Pa Chais, tinh Lam Déng; Hoa Son, tinh Dak Lik
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va Son Lang, A Yun, Kon Chu Rang, tinh Gia Lai).
Téng sb c6 38/47 chi thi chi ra tinh da hinh giita
cac mau nghién ciru (23/27 chi thi ISSR va 15/20
chi thi SSR) va nhan ban dugc 180 phan doan DNA
v&i kich thude dao dong tir 300 dén 2000 bp ddi véi
chi thi ISSR va tir 120 dén 500 bp dbi v&i chi thi
SSR (Bang 2). Trong d6 c6 85/127 phan doan da
hinh (chiém 66,93%) khi phan tich v6i chi thi ISSR

va 46/53 phan doan da hinh (chiém 86,79%) d6i véi
chi thi SSR. Trung binh phan trim phén doan da
hinh (PPB%), ham lugng thong tin da hinh (PIC)
va gia tri da dang gen trén mot locus (Hj) la
66,93%; 0,234 va 0,155 (dbi voi chi thi ISSR),
86,79%; 0,143 va 0,213 (ddi véi chi thi SSR) va
72,78%; 0,195 va 0,180 (khi t6 hgp ISSR + SSR),
tuong Ung (Béng 3).

Bang 3. S6 phan doan da hinh, gia tri PIC va Hj clia quan th& Hoang dan gia phan tich véi chi thi ISSR, SSR va td hop

ISSR+SSR.
- Py n r - —
o Tt gor LN LnemmE L Tmm
; doan hinh trén chi thi hinh tri PIC ;
ISSR 27 127 85 4,703 66,93 0,234 0,155
SSR 20 53 46 2,650 86,79 0,143 0,213
ISSR+SSR 47 180 131 3,830 72,78 0,195 0,180
Bang 4. Thong sb di truyén clia 6 quan thé Hoang dan gia véi chi thj ISSR, SSR va t6 hop ISSR + SSR.
m‘;’;g sodi cpithi XaHiéu DaChais HoaSon f::g A Yun gg:gcw ;i’::g
ISSR 1,394 1,150 1,142 0,882 0,772 0,669 1,001
Na SSR 1,900 1,800 1,800 1,700 1,750 1,800 1,792
ISSR+SSR 1,399 1,152 1,146 0,938 0,882 0,820 1,056
ISSR 1,227 1,206 1,212 1,109 1,065 1,035 1,142
Ne SSR 1,565 1,570 1,574 1,542 1,518 1,627 1,566
ISSR+SSR 1,251 1,214 1,226 1,125 1,114 1,099 1,172
ISSR 0,212 0,181 0,178 0,092 0,057 0,028 0,125
I SSR 0,467 0,433 0,443 0,430 0,417 0,473 0,444
ISSR+SSR 0,223 0,182 0,186 0,105 0,096 0,081 0,145
ISSR 0,138 0,120 0,121 0,062 0,038 0,019 0,083
He SSR 0,314 0,288 0,306 0,298 0,282 0,321 0,301
ISSR+SSR 0,148 0,122 0,127 0,071 0,065 0,056 0,098
ISSR 0,129 0,099 0,095 0,061 0,042 0,019 0,074
h SSR 0,229 0,207 0,230 0,238 0,217 0,244 0,228
ISSR+SSR 0,137 0,107 0,106 0,073 0,065 0,057 0,091
ISSR 46,46 37,80 33,07 17,32 11,02 4,72 25,07
PPB (%) SSR 85,00 65,00 75,00 70,00 70,00 70,00 72,50
ISSR+SSR 45,51 35,96 33,71 19,10 17,42 13,48 27,53

Ghi chu: Na: sé allele quan sét trung binh trén locus; Ne: sé allele hiéu qua trén locus; I: chi sé da dang di truyén theo

Shannon; He: hé sé gen di hop tir mong doi: h: chi sé da dang di truyén theo Nei: PPB: phan trém phéan doan da hinh.

Tinh da dang di truyén cua loai Hoang dan gia ¢
Tay Nguyén khi phan tich v&i chi thi ISSR thé hién
cao nhit ¢ quan thé Xa Hiéu (He = 1,138; h = 0,129;
1=10,212 va PPB = 46,46%), thir hai 12 quan thé Pa
Chais (He = 0,120; h = 0,099; I = 0,181 va PPB =

37,80%), thr ba 1a quin thé Hoa Son (He = 0,121; &
=0,095; 1= 0,178 va PPB = 33,07%), thtt tur 1a quin
thé Son Lang (He = 0,062; & = 0,061; I = 0,092 va
PPB = 17,32%), tht nam 1a quin thé A Yun (He =
0,038; & = 0,042; I = 0,057 va PPB = 11,02%) va
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cudi ciing 14 quan thé Kon Chu Ring (He = 0,019; A
=0,019; 7= 0,028 va PPB = 4,72%) (Béang 4).

Tuy nhién khi phan tich véi chi thi SSR lai chi ra
quéan thé Hoang dan gia ¢ Kon Chu Rang co tinh da
dang di truyén cao nhat (He = 0,321; h = 0,244; I =
0,473 va PPB = 70%), tht hai 12 quan thé X3 Hiéu
(He = 0,314; h = 0,229; I = 0,467 va PPB = 85%),
thir ba 1a quan thé Hoa Son (He = 0,306; h = 0,230; 1
= 0,443 va PPB = 75%), thir tu 1 quan thé Son Lang
(He = 0,298; h = 0,238; I = 0,430 va PPB = 70%),
thir nim 1a quan thé A Yun (He = 0,282; h = 0,217; I
= 0,417 va PPB = 70%), va thip nhat 1a quan thé Pa
Chais (He = 0,288; h = 0,207; I = 0,433 va PPB =
65%) (Bang 4).

Khi phén tich t6 hop ISSR va SSR cho két qua it
nhiéu giéng véi phan tich chi thi ISSR hon, tinh da

Bang 5. Hé sb twong quan (r) v& khoang cach di truyén
theo cac chi thj phan t& khac nhau.

ISSR SSR
ISSR
SSR 0,45
ISSR + SSR 0,92 0,65

Céu tric di truyén
Phan tich mtic d6 thay doi phan tir gilta cac quan

Tréan Thi Lidu et al.

dang di truyen quéan thé Hoang dan gia thé hién cao
nhit & quan thé Xa Hiéu (He = 0,148; h = 0,137, I'=
0,223 va PPB = 45,51%), tht hai 1a quin thé Da
Chais (He = 0,122; h = 0,107; I = 0,182 va PPB =
35,96%), thir ba 1a quin thé Hoa Son (He = 0,127; h
=0,106; I = 0,186 va PPB = 33,71%), thtt tur 1a quin
thé Son Lang (He = 0,071; h = 0,073; I = 0,105 va
PPB = 19,10%), tht nam 1a quin thé A Yun (He =
0,065; h = 0,065; I = 0,096 va PPB = 17,42%), va
cudi ciing 14 quan thé Kon Chu Ring (He = 0,056; h
=0,057; I = 0,081 va PPB = 13,48%) (Bang 4). Két
qué phan tich hé sb twong quan (r) vé khoang cach di
truyén da chi ra gi tri r cao nhit (r = 0,92) khi phén
tich v6i chi thi ISSR va té hop ISSR + SSR, tiép theo
la chi thi SSR va t6 hop ISSR + SSR (r = 0,65) va
cubi ciing 1a chi thi ISSR va SSR (r = 0,45) (Bang 5).

thé va giita cac ca thé trong quan thé Hoang dan
gia cho thiy, tong muc do thay dbi phan tir
(AMOVA) gifta céac quan thé 1a 46,24%; 41,33%;
47% va giira cac ca thé trong quan thé 1a 53,76%;
58,67%; 53% khi phan tich vdi chi thi ISSR, SSR
va tb hop ISSR+ SSR, tuong ng (Bang 6). Tuy
nhién, két qua trong bang 6 cung chi ra, mirc do
thay d6i phan tir gitra cac quan thé va giita cac ca
thé déu khong c6 sy sai khac qua 16n khi phan tich
riéng r& hodc t6 hop ca 2 chi thi ISSR va SSR.

Bang 6. M(rc d6 thay doi phan tir gitra va trong 6 quan thé Hoang dan gia véi chi thi ISSR, SSR va tb hop ISSR + SSR.

Bactw  Tbéng binh Mirc do da Téng sw thay

Nguon bién thién do phuwong dang adi (%) Giatrip
ISSR 332,778 5,379 46,24
Gitra cac quan thé  SSR 5 87,287 1,382 41,33
ISSR+SSR 555,782 9,022 47,00

<0,001
B . ISSR 400,264 6,254 53,76
Gitacaccathe  ggp 64 125,570 1,962 58,67

trong quan thé

ISSR+SSR 640,232 10,004 53,00

Mobi quan hé di truyén va phian nhém

Biéu d6 hinh céy thé hién mdi quan hé di truyén
clia 70 mau Hoang dan gia (Hinh 2, 3 va 4) déu chia
thanh 2 nhanh chinh I va II riéng biét c6 hé $6 tuong
ddng di truyén dao dong tir 74 dén 99%, tir 78,4 dén
100% va tir 76 dén 96,6% khi phan tich véi chi thi
ISSR, SSR va t6 hop ISSR + SSR, tuong Gmg. Trong
d6 cac mau thu ¢ cung dia diém déu tap trung thanh
nhimg nhanh phu riéng biét. Chang han trong biéu
6 hinh 2, khi phén tich v6i chi thi ISSR, 17 mau thu
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0 Pa Chais (Del9 — De35) tap trung thanh nhanh
chinh I (ki hiéu a). Khi phén tich vé&i chi thi SSR
(Hinh 3) va t6 hop ISSR + SSR (Hinh 4), 17 miu
nay ciing tap trung thanh mot nhanh phy riéng biét
(ky hiéu d va c, tuong ung). Hay nhu 18 mau
(Del - Del8) c6 ngudn gbc ¢ Xa Hiéu tap trung
thanh mdt nhanh phuy I1.2 khi phan tich véi chi thi
ISSR (Hinh 2) va t6 hop ISSR + SSR (Hinh 4), va
khi phan tich vé&i chi thi SSR, 18 mau nay ciing
tap trung thanh nhoém phu riéng biét (ky hi¢u e
trong Hinh 3).
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Hinh 2. Biéu dd hinh cay theo phwong phap cia Jacccard va kidu phan nhém UPGMA thé hién méi quan hé di truyén cla

70 mau Hoang dan gia phan tich véi chi thj ISSR (Ghi chu: a: mau & Da Chais (Lam Dbéng); b: mau & Son Lang, A Yun va
Kon Chu Rang (Gia Lai); c: mau & Hoa Son (Pak Lak); d: mau & Xa Hiéu (Kon Tum).
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Tréan Thi Liéu et al.
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Hinh 3. Biéu db hinh cay theo phwong phap cia Jacccard va kiéu phan nhom UPGMA thé hign méi quan hé di truyén cla
70 mau Hoang dan gia phan tich vai chi thi SSR (Ghi cha: a: mau & A Yun va Kon Chu Rang (Gia Lai); b: mau & Son Lang
(Gia Lai); c: mau & Hoa Son (Bak Lak); d: mau & Ba Chais (Lam DBong); e: mau & Xa Hiéu (Kon Tum).

300



Tap chi Cong nghé Sinh hoc 15(2): 293-305, 2017

I1.2

I

IL1

i De2d

12

iR Dedd

L1

£04 Ded4

T T T T T T T T 1

I
0.36 0.92 0.98

He s0 tuong dong

Hinh 4. Biéu db hinh cay theo phwong phap ciia Jacccard va kiéu phan nhom UPGMA thé hién méi quan hé di truyén cia
70 mau Hoang dan gia phan tich v&i t6 hop chi thi ISSR + SSR (Ghi chu: a: mau & Son Lang, A Yun va Kon Chw Réng (Gia
Lai); b: mau & Hoa Son (Dék L&k); c: mau & Da Chais (LAm Ddng); d: mau & Xa Hiéu (Kon Tum).

THAO LUAN

Chi thi ISSR va SSR da dugc st dung thanh cong
trong nghién ctru da dang di truyén quan thé trén
nhidu loai nhu dira (Manimekalai e al., 2006), laa
mach (Myskow et al., 2010), dau (Tantasawat et al.,
2010) va cd linh ling (Mandoulakani et al., 2015).
Qua két qua thu nhan cho thiy, trong nghién ciru da
dang di truyén & loai dau thi chi thi ISSR dwogc danh
gia 1a co hiéu qua hon chi thi SSR (Tantasawat et al.,
2010), nhung khi nghién ctru trén loai dira va cé linh
lang thi chi thi SSR lai c6 hi¢u qua hon (Manimekalai
et al., 2006; Mandoulakani et al., 2015).

Két qua phan tich da dang di truyén quin thé
Hoang dan gia vai chi thi ISSR va SSR da cho thay
tinh da hinh DNA khi phan tich v6i chi thi SSR co gia
tri cao hon so véi chi thi ISSR. Mac du chi thi SSR ¢é
trung binh phan doan DNA nhan ban va gia tri PIC
(2,650 va 0,143, twong ung) thip hon so véi chi thi
ISSR (4,703 va 0,234, tuong tmg) nhung phan trim
phan doan da hinh (PPB) va gia tri da dang gen trén
mot locus (#j) khi phan tich véi chi thi SSR (86,79%
va 0,213, tuong tng) lai cao hon so véi chi thi ISSR
(66,93% va 0,155, twong ung). S& di co sy khac biét
nay la do chi thi SSR khuéch dai vung DNA lap lai
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trong h¢ gen va nhimg ving nay c6 do bién ddi cao
boi co ché truot, do d6 c6 tinh khuéch dai dic hiéu
hon chi thi ISSR (Schloss ef al., 2002).

Vé khia canh da dang di truyén, cac thong s6 di
truyén trung binh cta 6 quan thé Hoang dan gia khi
phan tich vé6i chi thi SSR déu cho két qua cao hon so
v6i phan tich chi thi ISSR. S6 allele quan sat trung
binh (Na) va allele hi¢u qua trén mot locus (Ne), chi
s6 da dang di truyén theo Shannon (1), hé sé gen di
hop tir mong doi (He) va chi sé da dang di truyén
theo Nei (/) ciia quan thé Hoang dan gia khi phén
tich véi chi thi SSR (1,792; 1,566; 0,444; 0,301 va
0,228, twong ung) cao hon so vdi phan tich chi thi
ISSR (1,001; 1,142; 0,125; 0,083 va 0,074, tuong
tng). Két qua so sanh nay ciing tuong ty trong cac
nghién ctru trén loai dira (Manimekalai ef al., 2006),
co bién (Serra et al, 2007) va co linh ling
(Mandoulakani et al., 2015). Tuy nhién mot vai
nghién ctru khac lai chi ra chi thi ISSR c¢6 tinh hiéu
qua hon so voi chi thi SSR trong danh gia da dang di
truyén loai dau (Tantasawat et al., 2010) va lua mach
(Myskow et al., 2010).

Tinh da dang di truyén quan thé Hoang dan gia
khi phan tich vé6i chi thi ISSR dwoc thé hién cao nhat
I} quén thé Xa Hiéu, tiép theo 1a Pa Chais, Hoa Son,
Son Lang, A Yun va thip nhit 12 Kon Chu Ring.
Nhung khi phén tich véi chi thi SSR két qua ngugc
lai, quan thé Hoang dan gia & Kon Chu Ring c6 tinh
da dang di truyén cao nhat, thir hai 1a quan thé Xa
Hiéu, thir ba 1a Hoa Son, thir tw 1a Son Lang, tht
nim 14 A Yun va thip nhét 13 Da Chais. Su trai
nguoc cia hai két qua phan tich nay c6 thé 1a do sy
khéc biét vé tinh chét cta hai chi thi. SSR 14 chi thi
ddng troi co thé dic biét nhay cam v&i cdc tac dong
giao phdi can huyét trong quan thé nén rat thich hop
dé phan tich trong cic quan thé nhé va co lap, trong
khi céc chi thi trdi nhu ISSR, RAPD, AFLP it thich
hop hon (Russell et al., 1997). Mit khéc cling ¢6 thé
la do s0 luong thip horn dang ké cua cac c4 thé trong
quéan thé Kon Chu Ring, A Yun va Son Lang trong
nghién ctru nay.

Phén tich hé sb tuong quan (r) vé khoang cach di
truyén danh gia boi cic chi thi phan tir khac nhau
cling da dwoc dé cap trong nghién ctru da dang di
truyén & cdy lua mach (Russell et al.,1997), laa mién
(Yang et al., 1996), ngd (Garcia et al., 2004) va hat
dé (Abdelhamid e al., 2014). Garcia va dong tac gia
(2004) di chi ra su sai khac khong nhiéu giita chi thi
SSR véi chi thi AFLP (r = 0,75) va chi thi RFLP (r=
0,71) trong nghién ctru da dang di truyén mot s6
gidng ngd nhiét di. Tuy nhién Abdelhamid va dong
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tac gia (2014) lai chi ra sy twong quan thip gitra chi
thi SSR véi mot sé chi thi phén to khac nhu RAPD
(r = 0,47), AFLP (r = 0,38), ISSR (r = 0,44) khi
nghién ctru da dang di truyén mot sb loai thudc chi
D¢ (Castanea). Két qua trong nghién ciru cua ching
t6i ciing ghi nhan sy twong quan thap giita chi thi
SSR véi chi thi ISSR (r = 0,45) va ca khi t6 hop
ISSR + SSR (r = 0,65). Su twong quan thap c6 thé 1a
do su khac biét dang ké vé s phan doan DNA da
hinh (85 phan doan vi chi thi ISSR va 46 phan doan
v6i chi thi SSR) va tong phan doan DNA nhan ban
duoc boi hai loai chi thi (127 va 53 phén doan, twong
ng) (Bang 3). C6 1€ vi nguyén nhén nay ma dan dén
hé s twong quan vé khoang céch di truyén ciia loai
Hoang dan gia phan tich bang chi thi ISSR va khi t6
hop ca chi thi ISSR + SSR da c6 gia tri 16n nhit (r =
0,92). Mic du chi thi SSR ¢6 su trong quan thip véi
chi thi ISSR va tb hop hai chi thi ISSR + SSR vé
khoang céch di truyén nhung cac thong sé di truyén
clia quan thé Hoang dan gia phan tich véi chi thi
SSR lai c6 gia tri cao hon so véi chi thi ISSR. Vi thé
chi thi SSR van dugc danh gia c6 hiéu qua hon so
v6i chi thi ISSR trong nghién ctru da dang di truyén
loai Hoang dan gia & Tay Nguyén.

Biéu d6 hinh cay thé hién mbi quan hé di truyén
ctia 70 mau Hoang dan gia khi phan tich v6i chi thi
ISSR, SSR hay t6 hop ISSR + SSR déu chia thanh 2
nhanh chinh I va II, trong d6 cdc mau thu & cung dia
diém tap trung thanh nhanh phuy riéng biét, mic du
su phan nhém gifta cic mau trong timg nhinh phu
khong gidng nhau. Tuy nhién chi khi phan tich véi
chi thi SSR méi chi ra dugc nhitng mau c6 sy tuong
ddng di truyén 100% (mau Del2 va Del3, miu
De20 va De2l). C6 thé giai thich cho sy khac biét
nay la hai k¥ thuat hudéng vao ving DNA muyc tiéu
khéac nhau cua bg gen. Hé théng chi thi khac nhau s&
khuéch dai nhimg ving DNA khac nhau, tinh da
hinh chi biéu hién & ving DNA duoc khuéch dai va
didu nay din dén sy khic nhau trong két qua thu
dugc. Hon nita chi thi SSR 1a chi thi dong trdi, co
tinh déc hi€u cao nén co6 kha nang phan biét dugc
nhitng ca thé c6 mdi quan hé gan.

Dén nay hau nhu chwa c6 cong trinh nao danh gia
da dang di truyén loai Hoang dan gia st dung chi thi
SSR. Tuy nhién khi so sanh két qua phan tich véi chi
thi ISSR cho thdy loai Hoang dan gia & Tay Nguyén,
Viét Nam c6 tinh da dang di truyén thip hon (I =
0,125; h = 0,074 va PPB = 66,93%) so voi loai
Dacrycarpus imbricatus (0,278; 0,195 va 96%, tuong
ung) (Su et al., 2010a) va loai Dacrydium pectinatum
(0,322; 0,206 va 95,7%, tuong Ung) ¢ Hai Nam,
Trung Qudc (Su et al., 2010b). Mirc bién ddi phan tir
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tuong dbi thép gilia cac qu?m thé va cao gilta cac cé
thé trong cing quan thé di tim thdy trong quan thé
Hoang dan gia ¢ Tay Nguyén khi phan tich véi ca chi
thi ISSR, SSR va t6 hop ISSR + SSR. So sanh véi két
qua trong nghlen ctru cua Su va dong tac gia (2010)
cho thay mirc bién dbi phan tir gitta cac ca thé trong
cling quan thé loai Hoang dan gia & Tay Nguyén thap
hon loai D. pectinatum & Hai Nam, Trung Qudc
(53,67% so voi 84,46%) (Su et al., 2010b).

KET LUAN

Chi thi ISSR va SSR déu hiéu qua trong danh
gi4 da dang di truyén quan thé Hoang dan gia & Tay
Nguyén, trong d6 chi thi SSR ¢6 tinh hi¢u qua hon.
Céc thong s6 di truyén trung binh cta quan thé
Hoang dan gia phan tich véi chi thi SSR d&u cho két
quéa cao hon so v6i phan tich chi thi ISSR. Viéc t6
hop chi thi ISSR + SSR cho két qua twong ty nhu
phan tich v&i chi thi ISSR. Mirc do thay dbi phan tir
giita cac quin thé va giira cac ca thé trong quan thé
Hoang dan gia khong c6 sy sai khac nhiéu khi phan
tich riéng ré hay t6 hop hai chi thi. Méi quan hé di
truyén cua 70 miu Hoang dan gia khi phan tich véi
chi thi ISSR, SSR va t6 hop ISSR + SSR déu hinh
thanh 2 nhanh chinh ¢6 hé sé twong dong di truyén
tuong dbi cao, dao dong tuong Ung tir 74 dén 99%;
78,4 dén 100% va 76 dén 96,6%. Ket qua phan tich
da dang dang di truyén cho thdy can som c6 chién
lugc bao ton loai Hoang dan gia & Tay Nguyén.

Loi cam on: Cong trinh dwoc hoan thanh nho kinh
phi ciia dé tai ma s6 TN3/T15 thugc Chwong trinh
Tdy Nguyén 3. Chii nhiém dé tai xin chdn thanh cam
on cdc thanh vién tham gia thuc hién dé tai va cac
co quan dia phwong ¢ Tay Nguyén.
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ISSR AND SSR MARKERS IN

ASSESSING GENETIC DIVERSITY OF NATURAL POPULATIONS OF Dacrydium elatum

IN TAY NGUYEN, VIETNAM

Tran Thi Lieul, Vu Thi Thu Hienl, Nguyen Thi Lieuz, Dinh Thi Phong1’3

"Vietnam National Museum of Nature, Vietnam Academy of Science and Technology

’Hanoi Metropolitan University

Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

The two techniques, ISSR (27 markers) and SSR (20 markers), were used to compare the effectiveness and
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to assess genetic diversity of 70 Dacrydium elatum samples collected in Lam Dong, Kon Tum, Dak Lak, and
Gia Lai. The results showed 38/47 polymorphic markers (23/27 ISSR and 15/20 SSR markers) and 180
amplified DNA fragments, in which 85/127 (66.93%) and 46/53 (86.79%) were polymorphic for ISSR and
SSR markers, respectively. Generally, the average values among the genetic diversity parameters of the
populations for SSR (Hj = 0.213; Ne = 1.566, I = 0.444; He = 0.301; h = 0.228; and PPB = 72.50%) were
higher than those for ISSR (Hj = 0.155; Ne = 1.142, [ = 0.125; He =0.083; 4 = 0.074 and PPB = 25.07%). The
correlation coefficient between genetic distance measured with ISSR and combining ISSR + SSR was higher (r
= 0.92) than that measured with SSR and combining ISSR + SSR (r = 0.65). There was not much difference in
the total level of molecular variance (AMOVA) among populations and among individuals when analyzing
ISSR and SSR data separately or combining both data. The three dendrograms constructed based on similarity
matrix generated by ISSR, SSR and ISSR + SSR data were similar and they all divided the 70 D. elatum
samples into two main groups with genetic similarity coefficients ranged from 74 to 99%, 78.4 to 100% and 76
to 96.6%, respectively. The obtained results indicated D. elatum species should be protected at the population
level.

Keywords: Dacrydium elatum, population genetic diversity, ISSR, SSR, Tay Nguyen
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