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TOM TAT

Lan Gia hac (Dendrobium anosmum) 13 loai lan c¢6 gia tri kinh té cao, c¢6 su phén bd rong va thich nghi voi nhiéu
vung sinh thai khic nhau ¢ nude ta. Nham muc tiéu danh gia da dang di truyén gitra cac nguon gen tur cac vung
sinh thai khac nhau phuc vu bao ton va lai tao gidng m&i, 20 mau gidng lan Gia hac co ngudn goc khac nhau
dugc thu thap va danh gia bang chi thi phén tr SSR. Két qua phan tich va danh gia di truyén cua cac mau glong
lan nay dwa trén 18 SSR cho thiy tong sb alen thu dugc 1a 79, trong d6 tong sb alen da hinh 1a 77 véi gia tri
trung binh 4,28 alen/loci. Két qua phén tich 18 SSR cho 20 mau lan thu thap cho thiy c6 su phan nhém di truyén
thanh 7 nhom chinh véi khoang cach di truyén 1a 0,172. Trong do, tinh da hinh gura cac mau gidng lan Gia hac
dat tur 0,237 dén 0,992 voi trung binh 13 0,699. Cac két qua trén cho thay ring cac mau glong lan Gia hac c6
ngudn gbc tr cac vung sinh thai khac nhau c6 sy da dang di truyén nhét dinh, day 1a ngudn gen co gia tri can
dugc bao ton va sir dung cho muc tiéu lai tao giéng trong tuong lai. Ngoai ra, cac chi thi SSR duoc sang loc cua
nghién ctru nay hira hen ¢ thé duoc sir dung lam chi thi phéan tir trong viéc danh gia loai lan Dendrobium
anosmum 1n0i riéng va cac loai lan thudc chi Dendrobium néi chung.

Tuwr khoa: Lan Gia hac, da dang di truyén, chi thi phan tir SSR.

MO PAU

Ho Lan hay ho Phong Lan (danh phap khoa hoc: Orchidaceae) la mét ho thwe vat co hoa, thuéec bd Mang
tay (Asparagales), I6p thuc vat mét Ia mam. Bay 1a mot trong nhirng ho 16n nhét cta thuc vat, va phan bé nhiéu
noi trén thé gidi, nhung tap trung cha yeu & vung nhiét doi (Dressler, 1993). Theo thong ké cta Vwon Thye vat
hoang gia Kew, ho Lan gom 880 chi va gan 22.000 loai dwoc chap nhan, nhwng so luvgng chinh xac van chua
dugc xac dinh r6, co thé nhiéu t&i 25.000 loai. S6 lwgng loai Lan cao gap 4 |an s6 lwong loai dong vat ¢ va hay
hon 2 14n sb lwong loai chim. Lan chiém khoang 6 - 11% sb lwgng loai thye vat co hoa (Chase, 2005). Bén
canh d6, khoang 800 loai Lan mé&i dwoc bd sung thém mdéi nam. Trong ho Lan, cac chi I1én nhét
la Bulbophyllum (khodng 2.000 loai), Epidendrum (kh,oéng 1.500 loai), Dendrobium (khoéng 1.400 loai)
va Pleurothallis (khoang 1.000 loai). Orchidaceae phan bo rong khap trén the gi¢i, ching co thé c6 mét trong moi
méi trwéng séng ngoai trlr cac sa mac va song bang. Cac loai nay phan 16n dwoc tim thdy & khu vuc nhiét doi,
chd yéu la chau A, Nam My va Trung My. O céac vi dd cao hon vung Bac cyc, & mién nam Patagonia .. .cling
da tim thay chung. Orchidaceae phan bd réng khap nhw: chau Dai Dwong 50-70 chi, chau Au va 6n déi chau A
40 - 60 chi, Bac My 20 - 25 chi (De et al., 2011).

Hién nay, chi thi phan t&r dang dwoc s dung rong rai dé danh d4u cac vi tri va cac vung trong b6 gen trong mot
s chwong trinh chon giéng va lai tao gibng cay tréng. Cac chi thj phan t& nay lién két chat ché vai nhiéu tinh
trang néng hoc cling nhw cac tinh trang khang bénh dbi v&i cac loai cay tréng chinh (Gupta, Rustgi, 2000;
Phillips, Vasil, 2013). Mot sb chi thi phan t& nhu: (i) da hinh chiéu dai cac gi¢i han (RFLP), (i) da hinh cac doan
DNA khuéch dai ngau nhién (RAPD), da hinh chiéu dai cac doan khuyéch dai (AFLP) va microsatellite hodc cac
doan trinh ty 1dp lai don gidn (SSR), va (iii) da hinh nucleotide don (SNP). Nhirng chi thj phan t& nay cé thé dwoc
tao ra v@i so lwgng I&n va da dwoc chirng minh la rat hiru ich cho nhiéu muc dich khac nhau trong viéc cai thién
cac gidng cay tréng. Béi véi cac (ng dung trong lai tao gidng, chi thi phan t&r SSR dwoc chirng minh va khuyén
khich st dung trong chon giéng cay tréng do kha nang lién két tinh trang cao (Gupta, Rustgi, 2000). Chi thj phan
tlr SSR da cho thay wu thé vé tinh da hinh cao, tinh 6n dinh, dd tinh cay, cling nhw kha nang tw déng hoa hon khi
s0 sanh v&i cac chi thi phan t&r khac (Shariflou et al., 2001).

Viéc xac dinh nguon géc clia cac gibng bé me va danh gia gibng mét cach day dd vé mat hinh thai va di truyén la
mot trong nhing yéu ciu bét budc va cuc ky quan trong trong cong tac lai tao glong va san xuét giéng cay tréng.
Trong d6, viéc phan loai truyén théng dwa trén cac dic tinh hinh thai dang dwoc str dung mang lai hiéu qua chwa
cao, chwa dam bao tinh chinh xac va tén nhiéu thoi gian va cong strc. Cac marker phan tir nhw DNA barcode,
SSR dwoc st dung trong cong tac danh gia nguc‘)n gen, xac dinh moi quan hé di truyén, ngudon goc bé me va
danh gia giéng da va dang mang lai nhitng két qua kha quan va day trién vong khi rat ngén thoi gian lai tao déng
thoi c6 thé danh gia va xac dinh mot cach chinh xac nguon gbc cac glong lai tao cling nhw bao hd glong mai.
Ngoai ra, viéc d@m bao Iwu tri va bao tdn ngudn gen cac glong Lan b6 me da chon loc song song v&i cac phan
tich hinh thai va di truyén ciing 1a mot trong nhung yeu cau bat budc clia cong tac lai tao va nghién ctru phat trién
cac gibng Lan méi ciing nhw céc gidng Lan quy, cé gia tri kinh té.
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NGUYEN VAT LIEU VA PHUONG PHAP

Vat liéu nghién ctru

20 m&u giong lan Gia hac (Dendrobium anosmum) dwoc thu thap tir cac viing sinh thai khac nhau nhu: Dak Lak,
Gia lai, Kom Tum, Lam Bong, Khanh Hoa, Hoa Binh, Phu Tho (Bang 1) dwgc st dung cho muc tiéu phan tich da

dang di truyén.

Bang 1. Danh sach 20 mau gidng lan Gia hac thu thap

Ky hiéu Tén théng thwong Tén khoa hoc Nguén géc dia ly
D01 Gia hac1 Dendrobium anosmum Kom Tum
D02 Gia hac 2 Dendrobium anosmum Lam Déng
D03 Gia hac 3 Dendrobium anosmum Pak Lak
D04 Gida hac 4 Dendrobium anosmum Hoda Binh
D05 Gid hac 5 Dendrobium anosmum Khanh Hoa
D06 Gia hac 6 Dendrobium anosmum Phu Tho
D07 Gid hac7 Dendrobium anosmum Phu Tho
D08 Gia hac 8 Dendrobium anosmum Lam Bdng
D09 Gid hac 9 Dendrobium anosmum Hoa Binh
D10 Gia hac 10 Dendrobium anosmum Lam Bdng
D11 Gia hac 11 Dendrobium anosmum Phu Tho
D12 Gia hac 12 Dendrobium anosmum Gia lai
D13 Gia hac 13 Dendrobium anosmum Hai Phong
D14 Gia hac 14 Dendrobium anosmum Pak Lak
D15 Gia hac 15 Dendrobium anosmum Kom Tum
D16 Gia hac 16 Dendrobium anosmum Kom Tum
D17 Gia hac 17 Dendrobium anosmum Kom Tum
D18 Gia hac 18 Dendrobium anosmum Lam Déng
D19 Gia hac 19 Dendrobium anosmum Kom Tum
D20 Gia hac 20 Dendrobium anosmum DAk Lak

Ly trich DNA téng s6 dua trén quy trinh CTAB co' ban (Doyle 1987) duoc cai tién theo nhém nghién ciu. Kiém
tra chat lwgng cda cac DNA bang chay dién di gel Agarose 0,8% va nong dé DNA trén may nanodrop.

PCR va dién di

Trwée khi thwe hién danh gia di truyén 20 mau gidng lan Gia hac, ching téi da tién hanh sang loc dwa trén 40
SSR dwoc chon lgc tr cac nghién cu trwdc day trén cac loai thudc chi lan Dendrobium (Boonsrangsom et al.
2012; Cai et al. 2012; Liu et al. 2014) d& xay dwng bo chi thi SSR. Két qua sang loc bang PCR va dién di v&i cac
cap médi twong trng cho thdy 27/40 SSR (67,5%) c6 san pham khuéch dai, v&i s vach (band) tir 1 — 9 vach/SSR
locus. Trong d6, 18/27 SSR ¢ tinh da hinh, v&i tdng sb alen da hinh Ia 81 va dat trung binh Ia 3 alen/SSR locus.
Trén co s& két qua trén, 18 chi thi phan t&r SSR (Bang 2) dwoc tiép tuc st dung dé& phan tich va danh gia da
dang di truy&n cho 20 mau giéng lan Gia hac (Bang 1).

Thwe hién phan *ng PCR: Thanh phan phan tng cho 20 pl chira 0,2 mM dNTP mix, enzyme DreamTaq
polymerase 1 U, dream taq buffer 10 X, 0,4 uM primer xudi, 0,4 uM primer ngwoc, nwéc cat 2 1an khe tring,
50 ng DNA tdng sb. Phan &ng PCR dwoc thyc hién trén may PCR-Thermal Cycler: Chu ky tién bién tinh 95°C
trong 1 phat; 30 chu ky: 95°C trong 1 phut, 95°C trong 15 gidy, Ta (nhiét d6 bat cap theo tirng cdp mdi) trong
30 giay, 72°C trong 40 gidy; 1 chu ky hoan thanh 72°C trong 10 phuat. San pham PCR dwgc phat hién bai dién di
trén gel agarose 2%, nhudm v&i ethidium bromide va chup hinh trén méay geldoc.

Phan tich va danh gia da dang di truyén cia mét s6 mau giéng lan Gia hac

Xac dinh sw hién dién cla cac san phénj PCR, c6 su:hién dién san phém PCR mé hoa la 1, khéng c6 sw hién
dién san phdm PCR ma hoa la 0. Téng s6 allen ctia mbi chi thi dwoc tinh la tong s6 cac bang DNA ¢ kich thudc
khac nhau ma phéan (rng PCR khuéch dai dwoc.
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Bang 2. Danh sach 18 cip méi str dung trong nghién ctru

STT Locus Primer xuéi/primer ngwoc Trinh tw Ta
F CGATCTTTCACTCTCTCCATCAC
1 Den-SSR1 57
R ACAAAAGGGGAGAGAGCATGAG
F CTCTCCATCTTGCCATCCTC
2 Den-SSR2 57
R AGCTTGTGGGGAAGGCTGG
F AGAGGGAGAGTGCAAGAG
3 Den-SSR3 58
R CGCTATTTCCATCCCTCC
F ACTTGGTGGTCGACGAGGTC
4 Den-SSR4 56
R GAGCAAGGGGAGGGATAGAG
F CGATAACTATCTATATCCCCCTA
5 Den-SSR5 56
R AGAGAGCAACAGGAGGAATG
F TAGGATGATGCACGGGAAA
6 Den-SSR6 50
R GGGGGTTTTTATCATTGAGGA
F GGAACGGAGAAGATTAAGACAACC
7 Den-SSR7 51
R TGCCCTCACATGCCGTATT
F GATTTATGTAGCCGACCCC
8 Den-SSR8 54
R CCTGCTCCACTCACCTGTT
F AGCAACGATGGAGCAAGA
9 Den-SSR9 52
R GCTGACCACGCTAACCTC
F GCATTCTTTTGCCTAATTCAGGAA
10 Den-SSR10
R TCCACCCTTTCATCCAAATACTTC 50
F ACAGCGTTAACATAAACCATAAGC
11 Den-SSR11
R CTGCCCGCAGATTCAGC 50
F AAATGGGGAAAAAGGAAAGGAC
12 Den-SSR12
R ATCCCTCCCCTCGCTCTCTC 50
F CATCCCAGCCCTTTTTCAC
13 Den-SSR13
R GAGAGCAAGAGGAGGATGGAA 54
F GGAAGGGCCTAAGTGGATG
14 Den-SSR14
R GCGTACCATGCTTAACATTCA 55
F AGGGGACAAGCAATTGAGTTGAAT
15 Den-SSR15
R TCGGCTAGTAGCAAGGCATCTTC 56
F CGCTCAAATTAACACAAAGAT
16 Den-SSR16
R CGCCAACTATAAGAAACTTAGG 55
F CAGCGACAGCCCAAATCCT
17 Den-SSR17
R CTTCAGCCTCGTCATCCACC 60
F ACAAAAGAGGGATTGAAACT
18 Den-SSR18
R CTTCTCAACCTTGTCACCTA 50

Hé sb da dang di truyén (Polymorphic information content —PIC) cia m&i SSR dugc tinh theo cong thirc PIC= 1-Y pi.
Trong do, pij tan s6 xuat hién allen th i cla locus j. Pham vi gia tri PIC tir O (khéng da hinh) dén 1 (da hinh
hoan toan).

Xay dwng cay phat sinh loai: Trén co' s& ma tran ddng hinh di truyen phan tich hé so twong déng Jaccard, xay
dwng cay phan nhém di truyen theo kiéu _phan UPGMA dua trén phan mém phan mém NTSYS-pc 2.1. dé danh
gid mirc do da dang di truy&n gira cdc mau gidng lan Gia hac.
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KET QUA VA THAO LUAN
Ly trich DNA téng s6

DNA tbng sb sau khi tach chiét duoc dinh lvgng va kiém tra 6 tinh sach bang may Nano Drop cho két qua ti 1&
0OD260/0D280 ctia 20 mau nam trong khoang 1,8 — 1,95 cho thay DNA téng s6 thu dwoc 1a tinh sach. Nong do
DNA téng s& & cac mau ndm trong khodng 245,5 - 291 ng/ul ddm bao cho phép s dung cho cac bwdc tiép theo.

PCR va dién di

Két qua khuéch dai cac chi thi phan t& SSR trén 20 mau giéng lan Gia hac nhw sau:

Ladder DO1 D02 D03 D04 DOS DO6 DO7 DO8 D09 D10 Ladder D11 D12 D13 D14 D15 D16 D17 D18 D19 D20
1kb 1kb

1000 bp |

Hinh 1. Két qua dién di san pham PCR khuéch dai chi thi SSR v&i cip mbi Den-SSR11-F
va Den-SSR11-R trén 20 mau lan

Két qua khuéch dai 18 chi thi phan t&r SSR trén 20 mau giéng lan Gia hac cho thay tat ca cac locus da dwoc
khuéch dai thanh cong, ty 1& khuéch dai dat 100%. Cac band san phém PCR xuét hién rd va co kich thwdc cac
san phém PCR c6 s sai khac so v&i kich thwéc dw kién. Yue va cong sw da xac dinh 42 giébng Dendrobium lai
dwa trén chi thi phan t& SSR vé&i 15 c&p mdi két qua cho thay ty 1& khuéch dai dat 93,3% (14/15 cdp mdi cho san
phdm PCR) (Yue et al., 2006)

Bang 3. Két qua phan tich da hinh, gia tri PIC ctia 20 mau lan Gia hac dwa trén 18 chi thi phan tir SSR

STT | tocus | i ek ey | 0% | “hnn | Gamnn | dammn | P
1 Den-SSR1 250-1000 3 3 100 0,64 0,365
2 Den-SSR2 1000-2000 4 4 100 0,05 0,990
3 Den-SSR3 150-1000 7 6 85,7 0,37 0,754
4 Den-SSR4 170-1500 9 9 100 0,83 0,237
5 Den-SSR5 100-2000 7 7 100 0,49 0,651
6 Den-SSR6 150-1500 7 7 100 0,11 0,979
7 Den-SSR7 150-2000 2 2 100 0,40 0,680
8 Den-SSR8 250-2000 7 7 100 0,35 0,673
9 Den-SSR9 400-1500 3 3 100 0,23 0,895
10 | Den-SSR10 150-750 2 2 100 0,10 0,980
11 | Den-SSR11 100-250 3 3 100 0,33 0,698
12 | Den-SSR12 150-750 3 3 100 0,07 0,992
13 | Den-SSR13 100-750 6 6 100 0,73 0,313
14 | Den-SSR14 120-1100 5 5 100 0,50 0,500
15 | Den-SSR15 150-750 2 1 50,0 0,24 0,913
16 | Den-SSR16 100-1200 5 5 100 0,08 0,990
17 | Den-SSR17 150-200 2 2 100 0,60 0,480
18 | Den-SSR18 280-300 2 2 100 0,50 0,500

Téng sé 79 77

Trung binh 4,39 4,28 0,368 0,699

Két qua phan tich di truyén ctia 20 mau giéng lan dwa trén 18 chi thi phan t&r SSR cho thay sb san phdm khuéch
dai tlr 1 - 9 san pham/cap modi. Téng sb allen dwoc phat hién la 79 tir 18 locus v&i gia tri trung binh 1a 4,39
allen/locus, trong dé tdng sé alen da hinh la 77 v&i gia tri trung binh la 4,28 allen/locus. Loci Den-SSR4 cho sb
alen nhiéu nhét la 9 va kich thwéc tir 170 - 1.500 bp; loci Den-SSR3, Den-SSR5, Den-SSR6, Den-SSR7 khuéch
dai v&i cac cap mdi twong tng cho sb alen la 7. Theo nghién ciru ciia Boonsrangsom va cong su cho thay sb
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alen trén médi loci 14 4 - 7 alen, trung binh 5,25 alen/loci khi danh gia méi quan hé di truydn cta 49 mau lan
Dendrobium lai dua trén chi thi phan tir SSR véi 8 cap moi (Boonsrangsom et al., 2012). Cai va cong sy d& danh
gia sy da dang di truyén cia 96 mau lan Dendrobium dwa trén 12 chi thj phan t& SSR cho thay cé 98 alen duwoc
xac dinh v&i méi loci c6 tir 3-22 alen véi sé alen trung binh trén méi loci la 8,2 (Cai et al., 2012). Chi sb PIC danh
gia mirc d6 da hinh cha céc chi thi, véi 18 chi thj phan tir SSR cho thay gia tri trung binh PIC 1& 0,699 bién thién
tr 0,237 dén 0,992. Chi s6 PIC thap nhét & locus Den-SSR4 va cao nhat & locus Den-SSR12. Chi thi phan ti
SSR ¢6 thé st dung d& phan biét cac quan thé bién déi clia Dendrobium va co thé xac dinh gidng lan va danh gia
méi quan hé di truyén (Liu et al., 2014).

I ,—DD]—G{arhaC—l
I—Dlﬁl—(}iarhac—lﬁf

"D02-Gia-hac-2

D04-Giz-hac-4
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m D16-Giz-hac-16
D18-Giz-hac-18

D20-Gia-hac-20
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D13-Gia-hac-13
VI D08-Gia-hac-3
VI D05-Gia-hac-5
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Coefficient 0,17

Hinh 2. Cay phan nhém di truyén ctia 20 mau giéng lan Gia hac dwa trén 18 chi thi phan tir SSR

Cay phan nhém di truyén clia 20 mau giéng lan dwa trén 18 chi thi phan tr SSR cho thay véi hé sé di truyén 0,38
diéu nay cho thy cac mau giéng lan Gia hac cé sw da dang v& mat di truyén. Véi mie d6 twong déng di truyén &
mtrc 0,172 chia cac mau giéng ra lam 07 nhém chinh. Nhém | bao gdm 2 méu gidng lan Gia hac, ca hai mau déu
dwoc thu thap tai tinh D&k Lak. Nhém 2 gdm 5 mau trong d6 2 mau thu thap tai Di Linh tinh Lam Déng, 2 mau thu
thap tai tinh Phi Tho va 1 mau thu thap tai tinh Hoa Binh. Nhém 11l gdm 8 mau trong d6 4 mau thu thap tai tinh
Kom Tum 1 mau tai Di Linh, 1 mau tai DAk Lak, 1 mau tai tinh Pht Tho va 1 mau thu thap tai tinh Hoa Binh.
Nhom IV gém 1 mau thu thap tai tinh Dak Lak. Nném V gém 2 mau trong @6 1 mau tir tinh Gia Lai, 1 mAu tir Hai
Phong. Nhom VI gdébm 1 mau t Di Linh-Lam Dong Nhém VI gom 1 mau thu tir Nha Trang. Két qua cho thdy cac
mau giéng lan & cac dia didm thu thap co moi quan hé di truy&n gan nhau. Két qua danh gia da dang di truyén
dwa trén chi thj phan tir SSR clia d& tai la co s& di ligu dang tin cay phuc vu cho cbng tac danh gia da dang di
truyén, bao tbn va lai tao gidng lan Gia hac.

KET LUAN

Két qua phan tich da dang di truyén ctia 20 mau giéng lan Gia hac dwa trén 18 chi thi phan tlr d& cho thay co sw
khac nhau nhat dinh gitra cac giébng thu thap tlr cac viing sinh thai khac nhau cda loai nay & Viét Nam. Trong do,
77/79 alen da hinh cho 18 locus, v&i gia tri trung binh la 4,389 allen/locus va gia tri alen da hinh la 4,278
allen/locus. Mrc d& da dang di truyén gitra cac mau gidng lan Gid hac con dwoc thé hién & hé sé da dang di
truy&n PIC cao dat 0,699. Ngoai ra, nghién ctru nay da sang loc va phat hién dwoc 12/18 chi thi phan t&r SSR ¢d
hé sb da dang di truyén cao (hé sb PIC>0,65) co thé duoc tng dung trong cac nghién ctru tlép theo trong viéc
phan tich, danh gia giong va xac dinh ngudn géc gidng. Cac két qua trén cho thay cac mau giong lan Gla hac cé
nguon goc twr cac vung sinh thai khac nhau c6 sy da dang di truyén nhéat dinh, day la nguén gen quy can duoc
bao tén ddng thoi ¢ thé st dung trong viéc lai tao ra cac giébng lan méi trong twong lai.

Loi cam on: Nhom tac gia xin cam on Quy Phat trién Khoa hoc va Cong nghé Thanh phé Ho Chi Minh dd cung cdp kinh phi
theo hop dong so 12/2019/HD-QPTKHCN dé thirc hién nghién citu trén. Cdc tac gid xin chan thanh cam on Trung tdm Cong
nghé sinh hoc Thanh pho Ho Chi Minh da ho tro trang thiét bi va co so vdt chat dé thuc hién nghién ciru nay.
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ANALYSIS OF GENETIC DIVERSITY WITHIN Dendrobium anosmum
SPECIES BASED ON SSR MARKERS

Huynh Huu Duc’, Nguyen Truong Giang, Nguyen Hoang Cam Tu, Duong Hoa Xo
Biotechnology Center of Ho Chi Minh City

SUMMARY

Dendrobium anosmum is a valuable orchid species, widely distributed and adapted to various
ecogeological regions in Vietnam. To evaluate genetic resource diversity of this orchid species for
conservation and breeding purposes, 20 accessions were collected, and then analysed based on SSR
markers. The results showed that a total of 79 alleles were detected from 18 SSRs, among them 77
alleles were polymorphic, with an average of 4.28 alleles per locus. From the analysis of 18 SSRs on
20 orchid accessions, 7 main groups were clustered, with the genetic distance of 0.172. The
polymorphic values among the collected samples obtained from 0.237 to 0.992 with an average of
0.699. The results indicated that the Dendrobium anosmum collections from different ecological
regions showed high genetic diversity, which are valuable germplasms need to conserve and can be
used for further breeding purposes. Moreover, the screened SSRs of this study promisely could be use
as effective markers for assessing Dendrobium anosmum species in particular and other species of
Dendrobium genus in general.

Keywords: Dendrobium anosmum, genetic diversity, SSR markers.
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