KHOA HOC CONG NGHE

DANH GIA DA DANG DI TRUYEN
TRONG TAP BOAN KHOAI MON-SO MIEN BAC
BANG CHIi THI RAPD

Nguyén Xuan Viét!, *, Vii Thi Bich Huyén!, Lé Thi Twoi!, Pham Thi Viét Anh’

TOM TAT

Da dang di truyén trong cac tap doan gen cay trong la rat quan trong voi khoa hoc bao tén nguon
gen. Trong nghién cttu nay, 253 mau ngudn gen khoai mon so mién Bic dang duoc bao tén
chuyén chb tai Trung tam Tai nguyén thuc vat da duoc danh gia sy da dang & mtc phan tir bang
10 chi thi RAPD. Tinh da dang di truyén cao trong tap doan gen da duoc phat hién voi 100% locus
RAPD da hinh, trung binh c6 5,8 alen/locus. Gi4 tri PIC trung binh dat 6,8, hé s6 da dang gen Nei
va hé so6 da dang Shannon trung binh lan luot 1a 0,2963 va 0,4469. Hé s6 tuong dong di truyén
trong tap doan nim trong khoang 0,38 dén 0,95. Tat ca 253 ngudn gen duoc phan thanh 5 nhom &
muc trong dong 0,64. Mot s6 ngudn gen c6 mic do twong dong rat cao (0,95) phan anh méi quan
hé di truyén rat gan gfii. Trong khi mot s6 khac co6 su khac biét di truyén 16n (hé so twong dong
rat thap (0,38) so véi cac ngudn gen con lai. Két qua phan nhém ngudn gen trong nghién cttu sé
la nhitng thong tin c6 y nghia cho chuong trinh chon tao giong. Phat hién hai nguon gen mang
alen dic trung c6 thé nhan dang bang chi thi OPN-11 va OPO-19 cho thay tiép can RAPD c6 tiém
nang dang ké trong viéc nhan dang, phan tich quan hé va phan biét cac giong khoai moén-so khac
nhau.

Tit khoa: T4p doan khoai mon so (Colocasia esculenta (L.) Schott), da dang di truyén, da hinh

RAPD.

1. DAT VAN BE

O Viet Nam, khoai moén-so (Colocasia
esculenta (L.) Schott) 1a loai cay co6 ct quan trong
thit 4 sau khoai tay, khoai lang va sian. Khoai mon-
so khong chi 1a loai cay duoc trong sém nhat, ma
con duoc trong rong rai & hau hét cac vung sinh
thai nong nghiép khac nhau, voi s6 luong cac
giong rat phong phd, trong do nhiéu nguon gen
quy duoc xem nhu “dic san” cta dia phuong. Su
da dang ctia tap doan thé hién truéc hét & so
luong kha lén cac ngudn gen duoc thu thap va
dang bdo ton. Theo Trung tam Tai nguyén thuc
vat, hien dang c6 525 nguon gen khoai mon-so
duoc bao ton tai Ngan hang gen cay trong Quéc
gia [1]. Ngoai ra con nhiing ngudn gen khac duoc
cac vién nghién ctru va truong dai hoc thu thap va
Ivu gitt dudi dang tip doan cong tac. Tuy nhién,
viéc danh gid cac ngudn gen moi chi voi cac dac
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diém hinh théi va nong hoc, chua cé co sé dir lieu
phan t dic trung nguén gen.

banh gia sy da dang di truyén cta cac tap
doan gen dang bdo ton 1a rat quan trong nham
nang cao hiéu qua bao ton va dinh huong cho khai
thac phat trién nguén gen. Trén thé gidi, da co
nhiéu cong bo vé danh gia da dang di truyén
trong loai C. esculenta (L.) Schott, sit dung cac
chi thi phan tx [2 - 9], tuy vay, c6 rat it cong trinh
tuwong tu duoc cong b6 & Viet Nam doi véi cac
ngudn gen khoai mon-so [10], [11].

Muc dich ctia nghién ctru nay la danh gia da
dang di truyén trong tap doan 253 nguoén gen
khoai mén-so mién Bic duoc bao ton tai Trung
tam Tai nguyén thuc vat bang chi thi phan ti
RAPD, timng budéc cung cap tu liéu phan tr dic
trung cac ngudn gen, phuc vu xay dung co s& di
lieu, phat hién mdéi quan hé di truyén trong cac
nhém nguon gen va cac chi thi RAPD dac trung
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c6 thé st dung dé nhan dang mot s6 nguén gen
khoai mon-so.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién cttu

Tong s6 253 mau ngudn gen khoai mon-so da
duoc phan tich da hinh ADN st dung 10 chi thi
RAPD. Céac nguédn gen nghién ctu thuoc tap doan

quy gen khoai mon-so mién Bic duoc bao ton tai
Trung tam Tai nguyén thuc vat, Viéen Khoa hoc
Nong nghiép Viét Nam.

Phan tich da hinh PCR-RAPD trong céac
ngudén gen mon-so st dung 10 modi ngau nhién.
Thong tin vé ngudn goc, trinh tw va nhiét do gin
moéi dugc trinh bay & bang 1.

Bang 1. Danh sach cic mdi RADP, trinh tuir nucleotide va nhiét 6 gdn mdi

STT Teéen moi Trinh te moéi 5-3’ Nhiét do gan moéi (°C) Nguén tai lieu
1 OPA-02 TGCCGAGCTG 38,5 [5]
2 OPA-07 GAAACGGGTG 33 [5]
3 OPA-11 CAATCGCCGT 35 [5]
4 OPD-02 GGACCCAACC 35 [5]
5 OPD-08 GTGTGCCCCA 39 [5]
6 OPN-11 TCGCCGCAAA 38 [5]
7 OPO-19 GGTGCACGTT 35 [3]
8 OPA-12 TCGGCGATAG 33 [5]
9 OPA-13 CAGCACCCAC 34 [5]
10 OPA-09 GGGTAACGCC 34 [5]

2.2. Phuong phap nghién ciru

2.2.1 Phuong phép tich chiét va kiém tra chat
Iuong, nong do ADN tong sé

ADN téng s6 duoc tach tir 500 mg mo 14 non
ctia m6i mau ngudédn gen. Mau 14 khoai mon-so
dugc sdy kho trong silica gel, tach ADN theo
phuong phap CTAB ctia Sharma va cs (2008) [12]
c6 cai tién bang cach bd sung sodium acetate 3M
trong qua trinh chiét chloroform: isoamylalcohol
dé giup loai bo cac polysaccharide va protein. Chat
luong va nong do ADN téng s6 duoc kiém tra bang
dién di trén gel agarose 1% trong moéi truong dém
TBE 0,5X cung voi thang A-ADN chudn. D¢ tinh
sach cia ADN téng s6 duoc do trén hé thong
NanoDrop bang phuong phap do mat do quang
phé hap phu & budc séng 260 nm va 280 nm.

2.2.2. Phuong phap thuc hién phan ung PCR

Thuyc hién phan tng PCR trong 20 ul hon hop
dung dich gom 2 pl PCR buffer 10x; 1,6 nl ANTP
2,5 mM; 1,4 ul primer 17,5 ng/pl; 0,1 ul green Taq
(5U/ul); 5 ul DNA (5 ng/yl) tién hanh trén may

96-Well Veriti Thermal Cycler. Diéu kién phéan
tng: 95°C trong 5 phtt; 45 chu ky (bién tinh & 94°C
trong 1 phut, nhiét do gin moéi didc hiéu trong 1
phut va kéo dai & 72°C trong 1 phat). Qua trinh
nay duoc két thuc biang mot chu ky dé hoan thanh
kéo dai & 72°C trong 5 phut. San phdm PCR duoc
bao quan & 4°C trong thoi gian cho thuc hién dién
di trén gel polyacrylamide 8%. Cac ban gel duogc
soi UV Transilluminator va chup anh dé phan tich
¢6 hay khong ctia bang ADN (cac alen) theo thang
ADN chuén.

2.2.3. Phuong phap phan tich va xu Iy so liéu

San phdm ADN trén gel dién di duoc danh gia
va sau d6 ma héa bang s6 1: mau cé bang va s6 0
cho mau khong xuat hién bang ADN. Cac so lieu
(0,1) duogc phan tich st dung phan mém NTSYSp.c
2.1 cta F. J. Rohlf (2000) dé tinh ma tran tuong
déng gifta cac cap mau va vé so do hinh cay vé
phan nhom di truyén trong cac nguodn gen [13].

Viéc tinh toan ma tran twong dong dua trén
cong thtc: J;=a/(n - d).
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Trong d6: a 1a s6 bang ADN c6 & hai mau
nguon gen i va j; d 1a s6 bang ADN khong c6 & ca i
va j; n la téng s6 bang thu dugc; J; 1a hé s6 tuong
déng Jaccard gitta hai mau ngudn gen ivaj.

Ham Iluong théng tin da hinh (PIC -
Polymorphic Information Content) dugc tinh toan
dé danh gia hiéu qua st dung méi cho mdi locus
(i) theo cong thirc cia Mohammadi:

PIC () =1-Y A2 (trong d6: A, la tAn s6 xuat
hién cta alen thir k).

Xac dinh alen dic trung (cac alen dic trung &
cac mdi véi cac mau nguodn gen) duoc tién hanh
theo phuong phap cta Zahida va cs (2010) [14].

Xac dinh cac chi s6 da dang di truyén nhu s6 alen
quan sat duoc (Na), so alen c6 y nghia (Ne), hé so
da dang di truyén (h), hé s6 da dang Shannon (I)
duoc tinh toan dua trén phan mém Popgene 1.32.

2.3. Dia diém va thoi gian nghién ciu

Nghién cttu duoc thwc hién tai Phong Sinh
hoc phan tt, Khoa Sinh hoc, Truong Pai hoc Su
pham Ha Noi ttr ndm 2020 dén nam 2022.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan tich da hinh RAPD trong tip doan
gen khoai mon-so mién Bic

3.1.1. Chat Irong va nong do ADN tong sé

Hinh 1. Bing ADN tdng s6 cia mot s6 miu ngudén gen khoai moén-so trén gel dién di

Chat luong ADN la yéu cau quan trong dau
tien trong nghién ctru vé da dang di truyén bang
st dung chi thi phan t. Bang quy trinh da duoc toi
uu héa cho mau 14 khoai mon-so, ADN téng s6 clia
253 mau nguon gen nghién cttu da duoc tach chiét
thanh cong (Hinh 1).

Két qua cho thdy bang ADN tdng s6 thu duoc
1o, gon, do tinh sach ndm trong khoang tir 1,8 dén
2,0 va ¢6 néng do tuong doi cao, chiung td6 ADN
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nguyén ven, chat luong tot, da tiéu chuén thuc hién
cac nghién ctu tiép theo.

3.1.2. Pa hinh RAPD trong tip doan gen khoai
mon-so mién Bac

Sau khi t6i vu hda vé nhiét do bat cap va nong
d6 mdi, phan tng PCR-RAPD duogc thuc hién lan
lwot voi 10 méi da nhan thanh cong cac phan doan
(biang) ADN. Két qua duoc trinh bay & bang 2 va
hinh 2.
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Hinh 2. Da hinh RAPD ciia mét s6 miu ngudn gen khoai moén-so phat hién bing chi thi OPA-02, OPA-
09, OPA-07 va OPO-19
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Hinh 3. Bién dong kich thuéc bang ADN (alen) dugc nhan thanh cong véi cac méi RAPD

Thong ké két qua phan tich da hinh bang ky
thuat PCR-RAPD st dung 10 mdi ngau nhién cho
thdy, voi 2.530 phan tmg PCR da nhan len duoc
téng cong 3.811 bang ADN, thudc 58 loai bang c6
kich thuéc khac nhau (alen), trung binh dat 383,3
bang/mdi (Bang 2). Kich thudc cac bang ADN da
khuéch dai ndm trong khoang ttr 300 bp dén 2.750
bp. Kich thuéc phd bién cta cac bang thu duoc
trong tap doan gen nghién ctu & trong khoang tir
800 — 2.000 bp (Hinh 3).

S6 bang ADN nhan duoc tir tap doan gen
nghién ctu dat cao nhat (704 bang) & moi OPA-02,
s6 bang ADN nhan lén it nhit (168 bang) & moi
OPN-13. So alen phat hién déi voi méi moi dao
dong trong khoang 2 alen (OPA-13) dén 10 alen
(OPO-19), trung binh dat 5,8 alen/locus. Bién di

alen cao nhat quan sat thdy & cac moi OPO-19,
OPA-02, OPA-12, OPD-08, OPA-7 va OPA-11 véi s6
alen nhan duoc lan luot 1a 10, 9, 7, 7, 6 va 5 alen.
Cac moi OPN-11, OPD-2 va OPA-9 nhan duoc 4
alen, chi c6 méi OPA-13 nhan duoc sé alen it nhat
14 2 alen (Bang 2).

Tat ca 10 moi (OPA-02, OPA-07, OPA-08, OPA-
09, OPA-11, OPA-12, OPA-13, OPO-19, OPN-11,
OPD-02 va OPD-08) duoc st dung trong nghién
ctru da tao ra 100% da hinh voi téng s6 58 alen
RAPD khac nhau trong cac nguon gen khoai mon-
so mién Bic, cho thdy chi thi RAPD duogc xem 1a
cong cu c6 hiéu qua dé danh gia da dang di truyén
trong cac ngudn gen khoai mon-so ciing nhu kha
nang phan biét gitta cac nguodn gen.

Bang 2. S6 bang ADN nhan duoc va thong tin da hinh cac méi RAPD
trong cac mau ngudn gen khoai mon-so mién Bic

Chi thi Bién (/iong% kich TOI;Ig Tan soﬂ S6 loai alen ) \ Tilé alen
TT RAPD thudc bang sO | alenpho /méi S6 alen da hinh da hinh (%
ADN (Kbp) | alen | bién (%) ahinh (%)
1 | OPN-11 0,75- 1,40 288 | 7743 4 4 100
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2 | OPD-02 0,88-1,99 198 64,14 4 4 100
3 | OPA-02 0,30-2,75 704 20,88 9 9 100
4 | OPA-11 0.56-2,01 310 36,13 5 5 100
5 | OPA-12 0,37-2,75 302 32,78 7 7 100
6 | OPD-08 0,55-1,80 512 26,76 7 7 100
7 | OPA-09 0,78-2,44 327 40,98 4 4 100
8 | OPA-13 0,43-1,99 168 73,81 2 2 100
9 | OPO-19 0,48 -2,48 527 20,49 10 10 100
10 | OPA-07 0,70-2,40 497 23,74 6 6 100
Téng cong 3811 58 58

Phan tich di truyén quan thé st dung s6 liéu
da hinh RAPD trong cac ngudn gen cia tap doan
bang phan mém POPGENE thu duoc két qua trinh
bay & bang 3.

Da dang di truyén trong tap doan gen thé hién
& ti 1é phan tram locus da hinh cao, s6 alen trung
binh trong mdi locus, s6 luong alen hiru hieu (Ne),
ham luong thong tin da hinh (PIC). Gia tri PIC la
tham s6 udc luong sttc manh phan biét ctia mot
moéi, bang cach tinh dén khong chi s6 luong cac
alen duoc biéu hién ma con ca tan s6 tuong déi cta
cac alen d6. Mttc do cao cta bién di di truyén trong

tap doan nghién cttu thé hién & ti le 100% locus da
hinh; gi4 tri PIC trung binh ctia cac mai la 0,68, gia
tri trung binh ctia da dang gen 1a 0,2962 va ctua hé
s6 da dang Shannon’s 12 0,4469 (Bang 3).

Gi4 tri PIC cao nhat (0,83), da dang gen cao
nhat (0,423) va hé s6 da dang Shannon’s cao nhat
(0,610) phat hién & locus OPA-7, trong khi & locus
OPN-11 c6 gia tri cta chi s6 da dang gen thap nhat
(0,175) va hé s6 da dang Shannon’s ciing thap nhat
(0,285). S6 lieu phan tich trén cho thay cac alen
moéi duoc hinh thanh trong quan thé khoai mén-so
1a do dot bién tw nhién va cé thé co ca chon loc.

Bang 3. Thong ke s6 alen, s6 alen hitu hiéu, da dang gen va hé s6 da dang Shannon’s
trong tap doan gen khoai mon-so mién Bic dua trén sé liéu da hinh RAPD

TT %\rl% Tﬁ“;‘;slz;g pho| . Ne A+SD L:SD PIC
1 | OPN-1 7743 4 | 1276037 | 0,175+0,193 | 0,285+0262 | 0,38
2 | OPD-02 64,14 4 | 1,336+038 | 0214+0031 | 0352+0,046 | 0,54
3 | OPA02 20,88 9 | 1,554+0416 | 0307+0209 | 0452+0277 | 0,83
4 | OPA11 36,13 5 | 1,535+0415 | 03120172 | 0477+020 | 0,73
5 | OPA12 32,78 7 | 1,403+038 | 0,244+0,189 | 0379+0252 | 0,76
6 | OPD-0S 26,76 7 | 1,513£0305 | 0313+0,155 | 0477+0,198 | 0,79
7 | OPA-09 40,98 4 | 1,608+0182 | 0372007 | 0558+0076 | 0,70
8 | OPAI3 73,81 2 | 1,664+0407 | 0,381+0,151 | 0,563+0,166 | 0,38
9 | OPO-19 20,49 10 | 1,473+0442 | 0262+022 | 0390+0294 | 0,83
10 | OPA07 23,74 6 | 1,774+0282 | 0423+0,102 | 0,610+0,111 | 0,81

Trung binh 41,71 5,8 0,2963 0,4469 0,68

Ghi chu: Na: so alen da hinh/locus; Ne; S6 alen hitu hiéu/locus; h: da dang gen; I: hé s6 da dang
Shannon’s; SD: sai Iéch chuan; PIC: hé so thong tin da hinh
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M6i quan hé di truyén giita cac miu ngudn

3.2. Phan tich méi quan h¢ di truyén gira cac gen khoai mon-so nghién cttu da duoc udc luong

mau nguén gen khoai mon-so trong tap doan dua

s va phan tich UPGMA st dung s6 lieu da hinh
vao chi thi RAPD RAPD (Hinh 4).

|

059 o.68 0.77 0.86

Hinh 4. So 6 phan nhém UPGMA va méi quan hé di truyén trong c4c mau ngudn gen khoai mon-so
duea trén s6 lieéu da hinh RAPD
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He s6 twong dong di truyén trong 253 mau
nguon gen nghién ctru dao dong tir 0,38 dén 0,95.
Phan tich nhém duoc thuc hién st dung phuong
phap UPGMA trinh bay & hinh 4 cho thdy, & mitc
tuong dong 64%, cac ngudn gen nghién ciru duoc
phan trong 5 nhém: nhém I gébm 239 mau ngudn
gen, hé s6 twong dong di truyén trong nhom dao
dong tir 0,65 dén 0,95; nhom II gdm 2 maiu ngudn
gen mang so6 dang ki/ki hiéu 28261 va SP.19-1004
c6 hé s6 tuong dong di truyén 0,81; nhém III gdm
3 mau ngudn gen (10033, phudc luong nang va
Sp.19-012), c6 hé s6 twong dong di truyén trong
khoang 0,67 dén 0,81; nhém IV gdm 6 mau ngudn
gen: 11549, 28347, 11552, 11605, 28200 va 11531,
hé s6 twong déng di truyén trong khoang tir 0,675
dén 0,88; nhom V gém 3 mau ngudn gen con lai

(28006, Sp.19-006 va Sp.19-1005) c6 hé so tuong
dong di truyén trong khoang 0,66 dén 0,76.

He s6 twong dong di truyén cao nhat (0,95)
phat hién trong cap ngudn gen: SDK11625 — 28021
va 10034 - 11615, phan doan méi quan hé di truyén
rat gan gii gitta cac nguon gen nay. Nguoc lai, &
cap ngudn gen: 28304 thu & Lao Cai va SP-19.1005
thu & Bic Giang c6 hé s6 tuong dong thap nhat
(0,38), phan anh su sai khac di truyén xa nhat so
voi cac ngudn gen con lai. Hé s6 tuong dong thap
gitta cAc giong chi ra méi quan hé xa hon, vi thé
ching sé cé hiéu qua di hop tir cao khi dem lai.
Két qua nhan dugc cho thdy tiép can RAPD c6
tiém nang dang ké trong viéc nhan dang va phan
biét cac giong khoai mon-so khac nhau.

3.3. Chi thi phan tir dic trung nhian dang
ngudn gen

Bang 4. Danh sach cac locus RADP c6 alen dic trung va nguén gen mang alen dic trung

. Khoang bién Kich thuéc alen | Kj hieu ngudn
So alen/ 5 5 :
TT Locus | dong kich thuéc A}[(;En(zc dac trung gen co alen dac
ocus alen(bp) (bp) trung
1 OPN-11 4 750- 1.400 1 1.400 SP-19-002
2 OPO-19 10 480 - 2.480 1 2.480 SP-19-063

OPO-19

Hinh 5. Hinh anh alen dic trumg quan sat thdy & mau ngudn gen Sp-19-063 tai locus OPO-19 (trai)
va & SP-19.002 tai locus OPN-11 trén gel agarose 1% (phai)

Trong s6 58 alen da hinh duoc nhan 1én bang
10 chi thi RAPD trong tap doan 253 ngudn gen
khoai mon-so mién Béc, phat hién chi thi OPO-19
va OPN-11 da nhan duoc cac alen dic trung (Bang
4, hinh 5).

Céac nguodn gen c6 thé duoc nhan dang thong
qua cac alen dic trung. Bing chi thi OPN-11 véi
bang ADN c6 kich thuéc 1400 bp c6 thé nhan
dang nguodn gen mang ki hieu SP-19.002 va bing
chi thi OPO-19 vé6i bang ADN kich thudc 2480 bp
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(Hinh 4) c6 thé nhan dang dugc ngudén gen mang
ki hiéu SP-19.063.

4. KET LUAN

Phan tich 253 mau ngudn gen trong tap doan
khoai mon-so mién Bac dang duoc bao ton chuyén
ch6 bang 10 chi thi phan tit RAPD da phat hién su
da dang di truyén cao trong tap doan gen véi 100%
locus RAPD da hinh, trung binh cé 5,8 alen/locus,
gia tri PIC trung binh dat 6,8, heé s6 da dang gen
Nei va he s6 da dang Shannon’s trung binh lan
luwot 1a 0,2963 va 0,4469.

He s6 tuong dong di truyén trong cac nguon
gen ctia tap doan nam trong khoang 0,38 dén 0,95.
Tap doan khoai mon-so mién Bac duoc phan thanh
5 nhém ngudn gen & muc twong dong 0,64. Da so
cac nguodn gen (239 ngudn gen) duoc ghép trong
mot nhom 16n nhat véi hé s tuong doéng trong
khoang 0,65 - 0,95. Phat hién 4 ngudn gen cé hé so
tuong dong rat cao (0,95) phan anh méi quan heé di
truyén rat gan gii nhau. Nguon gen mang ki hiéu
SP-19.1005 c6 sai khac di truyén 16n nhat (hé so
tuong dong 0,38) so véi cac ngudn gen khac trong
tap doan.

Stt dung chi thi OPN-11 c6 thé nhan dang
chinh xac nguén gen mang ki hiéu SP-19.002 va
chi thi OPO-19 c6 thé nhan dang dwoc ngudn gen
mang ki hiéu SP-19.063.
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ASSESSMENT OF GENETIC DIVERSITY IN COLLECTION OF NORTH TARO ACCESSIONS
USING RAPD MARKERS

Nguyen Xuan Viet!, Vu Thi Bich Huyen!, Le Thi Tuoi!, Pham Thi Viet Anh?
!Hanoi University of Education
Email: vietnx @hnue.edu.vn

Summary

In this study, 253 accessions from the Northern taro germplasm collection maintained at the
Plant Resources Centre of Vietnam were evaluate genetic diversity by using ten RAPD markers.
High genetic diversity in the collection was detected with 100% RAPD polymorphic loci, with an
average of 5.8 alleles/locus, the mean PIC value of 6.8, the Nei’s genetic diversity coefficient and
the Shannon’s diversity coefficient were 0.2963 and 0.4469, respectively. The genetic similarity
coefficient within the ranges from 0.38 to 0.95. The 253 accessions clustered as five groups at the
similarity level of 0.64. Some accession have a very high level of similarity (0.95) reflecting very
close genetic relationships, while some another ones have large genetic differences (very low
similarity coefficient, 0.38). These results will be meaningful information for the taro breeding
project. Detecting two accessions carrying characteristic alleles also show that the RAPD
approach has considerable potential for detecting genetic diversity, relationship and molecular
identification of taro genetic resources.

Keywords: 7Taro (Colocasia esculenta (L) Schott) collection, genetic diversity, RAPD
polymorphism.
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