TAP CHI SINH HOC 2016, 38(1): 89-95
DOI: 10.15625/0866-7160/v38n1.7103

SU DUNG CHI THI ISSR TRONG VIEC PANH GIA PA DANG DI TRUYEN
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TOM TAT: Cay Ba kich (Morinda officinalis F. C. How) Ia loai cay dugc liéu quy c6 tac dung trong
viéc tang sirc dé khang co thé, dac biét voi tac dung b than trang duong tang-cuong sinh 1i & nam
gi6i da khién cho nhu cau caa con ngudi véi l0di cdy nay ngay cang lén. Do méi trrong séng trong tu
nhién ngay cang thu hep va su khai thac qua mirc ciia con nguoi d4 anlhweng dén tinh da.dang cay
ba kich ty nhién. Trong nghién ciru nay chdng téi sir dung 10 moi ISSR dé danh gia mirc d6 da dang
cua 39 mau cdy ba kich thu tai Quang Ninh. Két qua cho thdy, trong 10 mdisnghién ciu c6 6 mdi cd
thé sir dung dé danh gia su da dang & quan thé cy ba kich, trong 46 phan doan DNA thu dwoc c6 45
phan doan da hinh. Cay phan loai dugc xay dung bing phian mém NTSYS PC-2.1 dua trén hé sé
tuong ddng Jaccard, thuat toan UPGMA cho thay, 39 mau ba kich nghién ctu duoc chia thanh 2
nhém ln véi hé sé tuong ddng di truyén dao dong.trong-khoang 0,31 dén 0,88. Hé sé sai khac di
truyén quan thé Nei Gst = 0,3281 va hé sé trao d6i gen quan thé (gene flow) Nm= 1,0240. Piéu nay
c6 thé khang dinh trong quan thé ba kich tu nhién ching toi nghién ctru c6 su da dang 16n & muc do

phan tir. Két qua nay budc du tao co sé cho qua trinh ehon tao mau cdy ba kich.
Tur khoa: Ba kich, da hinh, Gst, hé s6 tuong dong di truyén;ISSR, trao d6i gen.

MO DAU

Cay Ba kich, Morinda officinalis F"'C. How, la
mot loai cay thao duge quy, trong tur nhién loai cay
nay ¢6 nhiéu & cac tinh mién nii phia Béc Viét Nam
va tinh Quang Téy cta Trung Qude:, Cu cha ciy ba
kich dugc str dung rong rdi nhu mét loai duoc
liéu co tac dung bd than am, bdrthdn duong,
ting cudng gan cbt, ting sirc'dé khang, strc déo
dai va khir phong thép [6]. Dich.chiét tir cu ba
kich co tac dung giam huyet ap, tac dung nhanh
Véi cac tuyen €0 nang, bd tri ndo gilp dn va ngu
ngon [14]. O Viét Nam, nghién ciru cua Tran
My Tién va nnk. (2012) [10] khi thir nghiém
trén‘chudt, da chirng minh dich chiét cua ré cay
ba kich €6 anh huéng dén tinh sinh dyc nam.

Quang Ninh la mot tinh nam & phia Bic
Viét Nam, mot trong nhirng dia phuong c6 sb
lwong ba kich ty nhién nhiéu nhit Viét Nam.
Trong nhitng nim gan ddy, nhu cAu cia ngudi
dan vé loai cay nay ngay cang Ién, cung véi su
thu mua cua thuong 14i Trung Qudc d4 dan toi
sy khai thac ctia nguoi dan ting lén dan dén
ngudn cdy ba kich ngay cang can kiét, s6 luong
va chit lwong bi sut giam nghiém trong va c6
nguy co de doa tuyét chung ngoai tu nhién.

Hién nay, viéc ap dung cac chi thi phan ti
vao Viéc phan tich da dang dd duoc sur dung
rong rai trén thé giéi. Trong céac loai chi thi
phan tr thuong duoc st dung nhu: AFLP
(Amplified Fragment Length Polymorphism),
RAPD (Random Amplified Polymorphic), ISSR
(Inter Simple Sequence Repeat) va SSR (Simple
Sequence Repeat) trong d6 ISSR duoc sir dung
rong réi hon ca dé danh gia su sai khac di truyén
& thyuc vat. Chi thi ISSR c6 wu diém khong can
phai biét trugc thong tin vé trinh tu gen nhan dé
thiét ké mdi. Ngoai ra, phuong phap ISSR chi
can sir dung mot lugng nho DNA ciing c6 thé
tién hanh [4, 13]. Vi vay, phuong phap niy yéu
cau ky thuat don gian, nhanh hon va tiét kiém
chi phi so véi cac phuong phap khac.

Trong nghién ctu nay ching téi xac dinh
da dang di truyén cua quan thé ba kich thu
tai Quang Ninh bang chi thi ISSR, tir d6 c6 thé
cung cap nhirng théng tin vé ngudn gen cua loai
cay nay, lam co s& cho viéc chon va tao mau
bao ton ngudn gen cua cay ba kich.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Mau la non cua 39 cay ba kich da dugc thu
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tai Quang Ninh. Cac mau nay dugc lam khé va
bao quan trong silicagel & didu kién 4°C cho dén
khi sir dung (bang 1). Ba chin mau nay thugc 3
quan thé: quan thé QN bao gdm cac mau dugc
danh sb 1 dén mau 13 thu thap tai vuon bao ton
va suru tap mau tai Hop tac x& Toan Dan, Thanh
Lam, Quang Ninh. Cac mau nay chu yéu duoc
di thuc tir nhiéu noi trong ring ty nhién tai Ba
Ché, Quang Ninh. Quan thé DT bao gébm cac
mau danh so tir 17 dén mau 39 1a cac mau duoc
thu thap tai nhiéu khu ring dia phuong tai Pap
Thanh, Quang Ninh va quan thé PT gdm 3 mau
tr mau 14 dén 16 c6 ngudn gbéc tir Phi Tho

duoc dua yé trong tai Quang Ninh duoc sur dung
dé lam do6i ching so sanh vai cac mau thu tai
Quang Ninh

Tach chiét DNA: Cac mau la sau khi thu
thap dwoc tién hanh tach chiét theo phuong
phap CTAB [1]. Sau d6 duoc kiém tra bing
cach dién di trén gel agarose 1% va do ham
luong, d6 tinh sach bing may Nanodrop
(Thermo Scientific). DNA cuafcac mau nay
dugc pha lodng dua vé& cing mét nong do 20
ng/ul va giit & -20°C dé phuc vu cho céc thi
nghiém tiép theo.

Bang 1. Théng tin va ki hiéu 39 mau ba kich tai Quang Ninh

STT  Ki hiéu Toa d6 thu thap mau STT Ki hiéu Toa do-thu thap mau
N ro e SR * R brotr oy
> Bk2 123;2;93392241\12 22 Bk 22 123;?’ 395;26231\12
S I i e < BN B et
s oma pET N B
> BKS 123302 29 2907478 2 Bk 25 123??’ 05327118
come ZEERE Y oma e
e
SO v SR £ 41101
o NLERY 5 ms mEai
N N 5272 SN 17
P 5 N
2N BN o e Han
s wn BEERN o ms B
W oma BEERN g sty
s was BN s ns B
6 Blls 21°27'37.29"N %6 B 36 21°34' 55.54" N
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21°32'47.70" N

17 Bk 17 107° 08’ 17.63"E

21°32'47.70" N
18 Bk 18 107° 08’ 17.63"E
. 21°33'57.63"N
19 Bk 19 107° 09’ 32.63"E
20 Bk 20 21°33'57.63"N

107° 09’ 32.63"E

21°34'55.54" N

37 Bk 37 107° 06’ 45.30"E

21°34'55.54" N
38 Bk 38 107° 06’ 45.30"E
39 Bk 39 21°34'55.54" N

107° 06’ 45.30"E

Phan @ng PCR véi moi ISSR: Phan ting
ISSR dugc thyc hién voi 10 mdi ISSR duoc
tham khao theo nghién ctu cua Wang et al.
(2007) [12]. Cac mdi nay duoc téng hop tai
Invitrogen (Shanghai Invitrogen Biotechnology
Co.Ltd.). Danh sach cdc méi duogc liét ké tai
bang 2.

Bdng 2. Tén va trinh ty cac mdi ISSR sir dung
trong nghién citru

STT Tén moi Trinh ty mdi
1 ISSR46 (AG)ST
2 ISSR50 TT(CA)8
3 ISSR51 (GA)BA
4 ISSR52 (CT)8G
5 ISSR53 (CA)BA
6 ISSR54 (TC)8G
7 ISSR56 (AC)8G
8 ISSR58 (CT)8T
9 ISSR59 (GA)SCT
10 ISSR64 ACA(GT)7

Han hop phan ung c6 thé tich 20 pl bao
gom: 7 pl nuée khirsion vo tring; 2 ul DNA
khuén (20 ng/ul), 1 pl primer (10 pmol), 10 ul
PCR master mix. Phan trng PCR dugc thuc hién
vaGi chutrinh.nhiét 94°C - 5 phat; 35 chu ky véi
94°C, 45 giay; 50°C,«d-phat, va 72°C, 1 phut;
72°C, 10 phit. ‘Phan (tng PCR duoc lap lai it
nhat 2 1an.véi mdi mau DNA. Sau d6, san pham
PCR duoc dién‘di trén agarose 2% va chup anh
dudi anh sang dén UV.

Phan tich két qua: Sé liéu cua nghién ciu
dugc ghi nhan dudi dang nhi phan trong do: (1)
- phan doan DNA xuét hién va (0) - su Vang mat
cta cac phan doan DNA. Sau d6, cac so liéu
ndy s& duoc phan tich dua trén phin mém
POPGENE 1.32 [15] dé xac dinh cac chi sé da
dang di truyén nhu phén trim cic phan doan da
hinh (PPB), s6 alen quan sat duoc (Na), sb alen

c6 ¥ nghia (Ne), hé sb da dang di truyén Nei
gitra cac loai, h¢ sb da dang Shannon (I) (Nei,
1973), chi s6 sai khac di truyen gitra cac quan
thé (Gst) va chi 50 trao doi gen gitra c4c quan
thé (Nm). Chi sé Nm giita cac quan thé duoc
tinh toan theo cong thiac Nm=0,5(1-Gst)/Gst
[9]. Phan nhém dua. trén-hé sé twong dong
Jaccard, kiéu phan nhém UPGMA trén phan
mén NTSYSpe 2.10 [8].

KET QUA VA THAOLUAN
Két qua phan tich sw da hinh chi thi ISSR

DNA ‘tinh“sach dwoc pha lodng dé lam
khuén cho phan tng ISSR. Trong 10 chi thi
chung toi str dung thi chi c6 6 chi thi 1a ISSR46,
ISSR50, ISSR51, ISSR52, ISSR53 va ISSR56
cho két qua da hinh voi 39 mau nghién ctu, 4
chi thi con lai san pham PCR qué it nén ching
t6i khong thé ghi nhan duoc su xuét hién cua
cac bang vach. Sau d6, 6 chi thi nay duogc s
dung dé danh gia da dang 39 mau cua quan thé
ba kich tai 2 khu vuc khac nhau tai Quang Ninh
va 3 mau ngudn gdc tir Pha Tho.

Két qua kiém tra thu dugc tdng s6 46 phan
doan dugc nhan 1én, trong d6 45 phan doan da
hinh chiém ty 1& 97,40% (bang 3). Cac phan
doan duge nhén 1én c6 kich thudc tir 300 bp dén
2300 bp, s6 phan doan trén mdi chi thi dat tir 7
dén 9 véi trung binh dat 7,7. Trong sé 6 chi thi,
ISSR51 va ISSR56 cho nhiéu phan doan nhit
V6i 9 phan doan, cac chi thi con lai déu cho 7
phan doan. Trong d6, chi thi ISSR56 cho s
phan doan da hinh cao nhat dat 9 phan doan, chi
thi ISSR51 cho 8 phan doan da hinh. Cac chi thj
con lai déu c6 7 phan doan da hinh. Sé luong
phan doan ching tdi thu nhan duoc khi phan
tich bang chi thi ISSR & cac quan thé Ba kich it
hon vé6i nhitng nghién ciru khac nhu Tran Thi
Viét Thanh va nnk. (2013) [11] trén cay dau dot
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tim tai Quang Nam, Ibrahim et al. (2012) [2]
trén cay dau me tai Malaysia, hay Zhang et al.
(2010) [17] trén cAy xuyén bdi miu tai Trung
Quéc. Tuy nhién, ty 1& da hinh véi ting chi thi

ISSR trong nghién cuu cta chung t6i cao hon so
véi nhitng nghién cau trén. Diéu nay chang to
chi thi ISSR rat c6 hiéu qua trong phan tich da
dang & quan thé cay ba kich.

Bang 3. Két qua phan tich sy da hinh cac phan doan DNA cua 6 chi thi ISSR

Khoang s« S6 phan

. ; Ty 1¢ phan
STT Tenmsi THmhtw  kich T LR Wdoanda 3 PP oh | +SD
.87 thude gy NN ik (PPB)
nhan 1én " (NPB)
1 ISSR46  (AG)T  400-2200 7 7 100 0,2900+0,1714 0,4471+0,2128
2 ISSR50  TT(CA); 600-1800 7 7 100 0,1901+0,1541 0;3184+ 0,2031
3 ISSR51  (GA)sA  400-2200 9 8 88,80  0,2060+0,1446 0,3374+0,3374
4 ISSR52  (GA)A  500-2300 7 7 100 0;2904+0,1628 0,4474+0,2106
5 ISSR53  (CT)G  300-1600 7 7 100 ==0;3652+0,1595 0,5361+0,2032
6  ISSR56  (CA)A  400-2000 9 9 1000 0,3942+0,1058 0,5781+0,1211
Tong quan thé 46 45 0,2903+0,1604 0,4453+0,2067
Trung binh 7,7 7,5 97,40

h. hé sb da dang di truyén Nei dua theo cdc mdi nghién ctu; 1. hé sé Shannon thé hién mirc d6 da dang loai

trong quan thé; SD. d léch chuan.

Két qua danh gia da dang di truyén cia hai
guan thé ba kich Quéang Ninh va cac mau ba
kich Pha Thoe

Hé s da dang gen gifra cic mau nghién ctru
Nei va Shannon cao nhit & chi thi ISSR56 véi
h=0,3942 va 1=0,5781. Nguoc lai, chi thi
ISSR50 cho céc hé s6 da dang thip nhat vai hé
sb da dang Nei dat 0,1901va hé sb Shannon dat
0,3184 (bang 3).

Vi sé phan doan da hinh (PPB) giita cac
quan thé dat tir 9 phan doan & quan thé PT, 32
phan doan thudc quan thé QN dén 41 phan doan
thuoc quan thé DT. Trong do, ty 1é phan doan
da hinh lan luot 1a 19,57%, 69,57% va 89,13%.

Piéu ndy ching t6 sy da hinh cua cac
phan doan thudc & 2 quan thé QN va DT kha
cao, tuy nhién, & 3 mau Pha Tho su da hinh lai
rat thap.

Bang 4. Cac chi sé da dang cua 2 quan thé ba kich Quang Ninh va cac mau ba kich Phi Tho

Ten PPB
quan_=NPB 0 Na+SD Ne+SD h+SD 1+SD

thé (%)

ON 27  58,70% 1,5870+0,4978 1,2757+0,3218 0,1729+0,1782 0,2695+0,2597
bT 41  89,13% 1,8913+0,3147 1,3695+0,3546 0,2241+0,1829 0,3498+0,2467
PT 9 1957% 1,1957+0,4011 1,1408+0,3114 0,0791+0,1675 0,1155+0,2411

Na. Sé alen quan sat duoc; Ne. s6 alen c6 y nghia; h. hé sé da dang di truyén Nei gitra cac mau; 1. hé sé

Shannon; SD. do léch chuén.

S6 alen quan sat dugc (Na) cia quan thé BT
cao nhat dat 1,8913 trong khi quan thé QN c6 s6
alen quan sat duoc 1a 1,5870 va thap nhét 1a
quan thé PT, dat 1,1957. Ngoai ra, sb alen co y
nghia (Ne) nam tir 1,3695 (quan thé DT) dén
1,2757 (quan thé QN) va thip nhat 13 quan thé
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PT la 1,1408.

Trong nghién ctru nay, gia tri Na va Ne cua
quan thé BT quan sat ludn 16n hon va quan thé
PT c6 gié tri nho nhat. Piéu ndy chimg té quan
thé BT co su da dang 16n hon quin thé QN va
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quan thé PT c6 muc do da dang kém nhét. Chi
sb Na va Ne trong phan tich & nghién ctru nay
cé gia tri nhé hon so vd&i nghién ciru cua
Ibrahim et al. (2013) [2]. Tuy nhién, hai chi sb
nay c6 gié tri cao hon so v&i nhiéu nghién ctru
khac cua Yu et al. (2011) [16] va Huang et al.
(2011) [2] (véi quan thé QN va PT) con véi
quan thé PT, chi sé nay nho hon so véi hiu het
céc nghién ctru khac. Didu nay cho thay, 2 quan
thé QN, DT co6 su da dang tuong dbi tdt tuy
nhién 3 mau ba kich tai Phu Tho lai ¢c6 muac do
da dang rét thip.

Hé sb da dang di truyén Nei cia ba quan
thé trong khoang tir 0,2241 dén 0,0791.
Hé sé Shannon trong khoang tir 0,3498 dén
0,1155. Chi s sai khac di truyén Gst giira cac
quan thé dugc tinh toan st dung phan mém
POPGENE cho két quéa chi sb Gst dat 0,3281,
chi ra mirc d6 sai khac thip giita cac quan thé
ba kich. Chi sé Gst < 0,5 la két qua ctia hiu hét
cac nghién ctru ¢ cac loai thuc vat trong phan
tich ISSR [7, 16, 17]. Dya trén gia tri Gst, gia
tri Nm duoc tinh toan va dat 1,0240 Cho thay
tan sb trao d6i gen thip giita cac quin thé
(bang 5).

Bang 5. Cac chi sé da dang cia cac quin thé
ba kich

Cac théng sb Mean + SD
S6 lwong mau 39
Hr 0,2362+ 0,0283
Hs 0,1587+0,0124
Gst 0,3281
Nm 1,0240

Hr. Chi s6 da dang nguon gen cua tohg cac quan the;
Hs. Chi 30 da dang gen trung binh trong quan thé;
Gsr. Chi 30 sai khac di truyénNei gitra c4c quan thé;
Nm. Chi s trao ddi gen giira cac quan:thé.

Chi s6 sai khac di truyén giita ba quan thé
Gst=0,3281 ching t6 ¢6 32,81% su sai khac di
truyén giita cac mau nghién ciru. Mirc do trao
ddi gen duoc thé hién qua hé sb gene flow (Nm)
giu:a ba quan thé thép 1,0240. Hé sb trao ddi gen
thip glu’a cac quan thé la mot dic diém chung &
cac quan thé quy c6 s6 lugng nho. Nguoce lai,
véi chon tao mau, sy bién dong di truyén, su dot
bién, su chon loc va cach ly di truyén s& tac
dong dén su da dang ngudn gen.

Két qua tich phan tich mébi quan hé di truyén
giira cac mau ba kich
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Hinh 1. Cay phan loai 39 mau ba kich dya trén hé sé trong ddng di truyén Jaccard

Cay phan loai duge xay dung dua trén hé s6
twong dong di truyén Jaccard va thuat toan
UPGMA, trong d6 39 mau ba kich phan ra lam
2 nhém chinh véi hé s twong ddng ndm trong
khoang tir 0,31 dén 0,88. Nhom I bao gém 16

mau, trong d6 ¢6 13 mau cta quan thé QN va 3
mau cta quin thé DT. Nhom nay duoc chia ra
lam 2 phan nhém la va Ib: Phan nhém la cé 12
mau thudc quan thé QN; phan nhém Ib bao gdm
4 mau trong d6 1 miu thuéc quan thé QN va 3
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mau quan thé DT. Nhom II bao gdm 3 miu cua
quan thé PT va 20 miu cua quan thé DT. Nhém
nay ciing duoc chia lam 2 phan nhém: Phan
nhom lla bao gdm 3 mAu ctia quéan thé PT va 17
mau cta quan thé DT; phan nhém Ilb bao gdm
3 mau con lai cia quan thé BT (hinh 1). Ba miu
14, 15, 16 c6 ngudn gbc tir Phu Tho duoc xép
thanh 1 nhanh phan loai gn giii, dic biét mau
14 va 16 c6 do tuwong dong di truyén 1én téi
88%. Diéu nay da khiang dinh muc do da dang
cua cac ca thé trong cling mot vung dia 1y thap
hon so véi cac ca thé thudc cac ving dia 1y khac
nhau. Ba mau quén thé BT 1a 17,18 va 28 nam
chung nhém phan loai véi 13 mau cua quan thé
QN c6 thé giai thich bdi 3 miu nay duoc thu
thap tai khu vuc dia li twong ddi gan véi cac
mau tai vuon bao ton va suu tdp mau tai Hop
tdc xa Toan Déan, Ba Ch¢, Quang Ninh.

KET LUAN

Sau chi thi ISSR: ISSR46, ISSR50, ISSR51,
ISSR52, ISSR53 va ISSR56 c6 thé sir dung dé
danh gi4 mbi quan hé giita cac ca thé va quan
thé cay Ba kich Morinda officinalis. Su da dang
duoc thé hién qua két qua danh gia thu dugc
tdng sb 46 phan doan, trong d6 c6 45 phan doan
da hinh chiém 97,40%.

Cac mau ba kich trong nghién clru.co su da
dang 16n & mtrc do phan tr. C4c mau thu thap tir
riang ty nhién Pap Thanh, Quang Ninh c6 murc
do da dang cao hon so vdi cac mau thu tai Ba
Ché, Quang Ninh va 3 miu c6 ngudn goc tir
Phi Tho. Két qua naybudc diu fao co s cho
qua trinh chon tao mau ¢ay ba kich dé dua vao
bao ton loai cdy nay trong tu nhién nhim tranh
su suy giam da dang di truyén.
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STUDY ON GENETIC DIVERSITY IN Morinda officinalis F. C. How
POPULATIONS IN QUANG NINH USING ISSR MARKER
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SUMMARY

Morinda officinalis F.“C. How is a precious medicinal plant, which has been widely used for enhancing
immune system and especially increasing men’s physiological health. Because of various values, the demand
of M. officinalis has.increased, recently. In addition, the dwindling of living environments directly resulted in
the decline of M. officinalis‘populations in the nature as the decrease of M. officinalis’ genetic diversity.

In‘this research, 10 ISSR primers were used to evaluate the genetic diversity of 39 samples collected in
Quang Ninh. The results showed that six among 10 primers could be use for evaluation the diversity of
Morinda officinalis population. Forty five fragments of 46 amplified fragments were polymorphism. The
phylogenic tree constructed by NTSYS PC 2.1 based on the Jaccard’s genetic coefficient using the algorithm
UPGMA showed two major groups ranged from 0.31 to 0.88. The result revealed the value of Nei’s genetic
differentiation index (Gst) and the estimated gene flow (Nm), which were about 0,328land 1.0240,
respectively. These results demonstrated the diversity at the molecular level of M. officinali population
distributing in Quang Ninh. Our results can contribute to the properly sample collection for conservation,
breeding or further research on Morinda officinalis.
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