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Tom tit:

Cay bo (Persea americana Mill.) dwgc du nhap va trong kha phd bién ¢ viung TAy Nguyén va Pong Nam B§. Muc tiéu
ciia nghién ctru nay nham danh gia mirc d9 da dang di truyén ciia 24 giéng bo duwa trén chi thi phén tir SSR. Téng sé
18 primer SSR di ghi nhin két qua c6 59 bing da hinh trong tong s6 62 bing khuéch dai véi kich thuée dao dong tir
70 dén 350 bp, trung binh 3,44 bing/primer. 3 primer cho két qua 5 bing da hinh 1a AVAG13, AVAG21 va LMAV.33.
Chi s6 PIC ciia cac primer dao dong tir 0,12 dén 0,9, trong dé primer LMAV.06 va primer LMAV.33 ¢6 tinh da hinh
cao nhét. Két qua phén tich ciing cho thiy hé sé twong dong di truyén ciia 24 giéng bo bién thién tir 0,12 dén 0,99.
Két qua phan nhém di truyén di chia cic gidng bo thanh 6 nhém chinh véi khoang cich di truyén trung binh Ia 0,39.

Tir khéa: bo, da dang di truyén, Persea americana Mill., SSR.

Chi sé phdn logi: 4.6

M dau

Cay bo dugc du nhap va trong kha pho bién ¢ ving Tay
Nguyén va BPong Nam b¢. Trong trdi bo, ngoai nudc con
chira chat béo, protein, cac loai vitamin va cac chét quan
trong khac nhu folate, choline. C6 thé noi bo 1a loai tréi cay
¢6 nhiéu chat dinh duong, pht hop voi moi Ira tudi. Ngoai
ra, mot s6 glong bo co thé st dung cho cac muc dich khac
nhu 1am gdc ghép, gb thuong pham, lam chat dét [1, 2].
O Viét Nam, bo dugce coi 1a mot trong nhiing loai trai cay
dac san cua ving Tay Nguyén va dugc trong thir nghiém
& nhidu ving, mién trén khap ca nudc. Vlec nghién cuu da
dang di truyén cua cac giéng bo cung cap dir lidu ¢ muc do
phan tir, giup cho vi¢e lai chon tao giong tiét kiém duoc thoi
gian, cong strc. Nghién ciru da dang di truyén ciing tao co so
khoa hoc cho bao ton ngudn gen.

Trong nhiing nim gan day, cac chi thi phan tir nhu
RAPD, ISSR, SSR, ADN Barcode dugc st dung phé bién
trong danh gia di truyén va da dang di truyén. Nhiing chi
thi nay gitp cac nghién ctru di truyén chinh xac hon, viéc
phan loai tot h(m va di sdu vao quan hé di truyén gifxa cac
giong bo, cung co thém két qua phén loai da cong bo Mot
$0 nghién ctu gin day di gop phan lam sang t6 ngudn goc
clia cac gidng cy lai khac nhau va xac dinh dwoc cac chi
thi chuyén biét cho timg gidng. Su danh gia vé cdu trac di
truyén ciia cac nguodn sé giup cho viéc quan 1y ngudn di
truyén bo tét hon cho cac chuong trinh nhan giéng va bao
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t6n vat liéu. Nhin chung, cac nghién ctru hién nay cha yéu
tap trung danh gia da dang di truyén cuia cac giéng bo va
xac dinh mbi quan hé di truyén gitra cac giéng do [3-9]. O
Viét Nam, nam 2016, Lé Ngoc Triéu va cs [10] da khao sat
da dang di tmyén va xac lap chi thi phan tir nhan dang mét
s6 dong bo tai Lam Pong bang 10 chi thi ISSR. Két qua thu
dugc cho thdy, mirc d6 da dang di truyen thdp cua 11 dong
bo khao sat va cac dong bor du’oc tao giéng va tuyén chon
tai Lam Dong co nguon goc gan nhau. Ngoai ra, nghién ctru
ciing da xéac 1ap dugc mot sb chi thi phan tir &é nhan dang
6 dong bo tiém niang. Nhin chung, viéc st dung cac chi thi
phan tir dé danh gia da dang di truyén, xac dinh quan hé di
truyén giita cac gidng nham muc dich bao ton va chon tao
gidng méi & Viét Nam con kha méi mé.

Trong nghién ctru nay, chi thi SSR dugc su dung danh
gia da dang ngudn gen cia 24 gibng, tir 46 dua ra nhiing
nhan dinh ban diu vé quan hé di truyén cia cac giéng bo
tham gia nghién ctru, gop phan cung cap dit liéu sir dung
trong cong tac lai tao giéng bo phuc vu san xuat.

Vat liéu va phuong phap nghién cifu
Vit li¢u nghién cuu
Téng s6 24 méiu bo duoc luu giit tai vuon tdp doan

gidng thudc Vién Khoa hoc K thuat Nong 1am nghiép Tay
Nguyén dugc st dung nghién ctu (bang 1).
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Abstract:

Persea americana Mill is cultivated popularly in the
Central Highlands and South Eastern regions of Vietnam.
The purpose of this study was to assess the genetic
diversity of twenty-four avocado (Persea americana
Mill.) varieties based on molecular markers SSR. The
PCR analysis with 18 SSR markers showed 62 amplified
bands including 59 polymorphic bands, and other
properties such as 3.44 bands/primer and molecular
sizes ranging from 70 to 350 bp. Three primers namely
AVAG13, AVAG21 and LMAV.33 gave five polymorphic
bands. The polymorphic information content (PIC)
ranged from 0.12 to 0.90, in which LMAV.06 and
LMAV.33 markers had the highest polymorphism. The
analysis result also exhibited the similarity coefficient of
twenty-four avocado varieties varied from 0.12 to 0.99.
The phylogenetic analysis divided the genotypes into six
main groups which have the mean similarity coefficient
of 0.39.

Keywords: avocado, genetic diversity, Persea americana
Mill., SSR.

Classification number: 4.6
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Bang 1. Danh sach céc giong bo st dung trong nghién cdu [11].

TT Gibng Nguongbe TT Gibng Ngudngbe TT Gibng  Ngudn gbe
1 TAl  DikLik 9 TA36  DikLik 17  Arthdith Nhapnoi
2 TA3  DPikLik 10 TA40  PikLik 18 Reed Nhip noi
3 TAS  bakLik 11 TA44  DakLik 19  Ettinger Nhapnoi
4 TA6  DPikNong 12 TA47  DPikLik 20  Fuere  Nhdpndi
5 TAI7 PikLik 13 TA54  GiaLai 21  Sharwill Nhapndi
6 TA2l  bakLik 14 S05 Nhiapnéi 22 GA Nhip néi
7 TA2%  bikLik 15 Booth7 Nhipndi 23 GB Nhap noi
8  TA3l  bikLik 16 Hass  Nhapnoi 24 GC Nhip néi

Céc primer st dung trong nghién cttu dugc tham khao
tir cong bd ciia Abraham va Takrama (2014) [5], Gross-
German va Viruel (2012) [7], Sharon va cs (1997) [8].

Phwong phap nghién ciru

Mau chdi non cia timg gidng bo duge thu riéng 1& va
tach chiét ADN tong sb theo phuong phap CTAB cua J.J.
Doyle va J.L. Doyle (1990) [12]. Phan tmg PCR dugc thuc
hién v&i tong thé tich phan tng 13 12 pl, gdm 6,25 pl Master
Mix 2X (Bioline), 0,5 pl primer 10 uM mdi loai, 0,5 pl
ADN (50 ng/ul), 4,75 ul nudc khir ion. Chu ky nhiét phan
g gdm 94°C (5 phut), 35 chu ky [94°C (50 gidy), 52 hodc
58°C (30 gidy), 72°C (60 giay)] va két thiic & 72°C (7 phut).
San pham PCR dugc kiém tra trén gel agarose 1,5%, dién
di 6 80 V, 400 mA trong 40 phut. Kich thudc cac doan ADN
khuéch dai trong gel dugc wéc lugng bang cach so sanh voi
thang chuan ADN 100 bp.

Xay dung cdy phan nhém di truyén: két qua duoc ghi
nhan dua vao su xuét hién hay khong xuét hién cua bang
ADN. Sb liéu duoc xir Iy va phan tich bang phdn mém
NTSYSpe 2.1 dé tim mbi twong quan giira cac gidng nghién
ctru thong qua ma trén hé s6 tuong dong di truyén (ma tran
khoang cach) duoc xay dung trén cong thuc:

2xy
x+y

Sxy =

Trong d6: xy 1 s biang chung gitra hai mau; x 1a s bing
ctia mau x; y 1a s6 bang cia mau y; Sxy 1a hé s6 twong dong
giita 2 mau. Tl Sxy tinh duoc khoang cach di truyén giita x
va y theo cong thirc: Dxy = 1 — Sxy.

Su da dang di truyén cua cac giéng con dugc danh gia
o muc do da dang dua vao tan suat xuat hién band da hinh
& cac primer phan tir va duoc thé hién bang chi s6 PIC va
dugc tinh bang cong thirc:

PIC=1-YP}

Trong do: P, la tan sudt xuat hién alen thir j cta locus
SSR thur i.
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Két qua va thao luan
Két qua phan tich SSR
Bang 2. Két qua phan tich clia 18 primer SSR.

L B A
I AVACOL 3 2 66,7 035 70-150
2 AVAGD3 2 2 100 035 90-115
3 AVMIX04 3 3 100 067 150-200
4 AVAGOS 3 3 100 047 70-100
5 AVAGO6 2 2 100 044 70-105
6  AVAGI0 3 3 100 0,12 70230
7 AVAGI3 5 5 100 0,62 80-175
8§  AVAG2I 5 4 80 0,63 150-230
9 AVAGR 4 4 100 0,59 80-130
10 AVAG2S 3 3 100 0,58 100-150
11 LMAV02 4 4 100 0,40 190-250
12 LMAVO6 2 2 100 0,89 180-200
13 LMAVO7 4 4 100 053 180-230
14  LMAVI4 3 3 100 047 200-260
15 LMAVIS 4 4 100 055 280-350
16 LMAVIS 4 4 100 049 170215
17 LMAV24 3 3 100 041 190-220
18 LMAV33 5 4 80 090 70-305
Trung binh 3,44 327 96 053 70350
Téng s6 62 59

Két qua nghién ciru cho thay, trong s6 20 primer SSR sir
dung c6 2 primer khong cho san pham khuéch dai (LMAV.04
va LMAV.31). Con lai 18 primer cho san phdm da hinh 2-5
bang trén mdi primer (bang 2). Kich thuéc cic bing dao
dong tu 70 dén 350 bp. Sb bang dugc tao ra da s6 14 2 hodc 3
bang ¢ hau hét cac primer. Cac primer c6 nhiéu biang nht (5
bang) 1a AVAG13, AVAG21 va LMAV.33. Tong s6 san phim
khuéch dai 1 62 bang ADN, trong d6 c6 59 bang da hinh,
dat 96% vai trung binh 3,44 bang/primer. Trong khi d6, cling
v6i 20 primer SSR trén, cac tac gia khac da thu dugc san
pham tir 5 bang (AVAGO06) dén 22 bang (AVAG21). Tong
s6 san pham khuéch dai 1a 247 bang, trung binh ¢6 12 bang/
primer. Sy khac biét vé sb luong céc bang thu nhan duogc
trong nghién ciru nay so véi cac nghién ctru khac co thé do
ngudn mau khac nhau, s6 lugng cac cay gidng tham gia vao
nghién ctru con han ché. Két qua ciing ghi nhan sy bién thién
vé kich thude ctia cac bang dao dong tir 70 dén 350 bp. O cac
nghién ctru trude, su dao dong nay tir 71 dén 270 bp [53, 7].
Su bién dong kich thudc cic bang ciing phan anh phan nao
su da dang di truyén cia cac giéng bo.

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(7) 7.2019

Chi s6 PIC cua cac primer dao dong tir 0,12 dén 0,9.
Trong mot quan thé, gia tri PIC ciia primer bat ky cang 16n
thi primer d6 cang da hinh. Theo do, primer LMAV.06 va
LMAV.33 ¢6 tinh da hinh cao nhét. Ngoai ra, gia tri PIC
trung binh cua 18 primer la 0,53 cho thdy co su da dang di
truyén ngudn gen cua cac gidng bo nghién ciru.

Quan hé di truyén giita cdc giéng bo

Khoang cach di truyén clia 24 gidng bo trong nghien ctiu
dao dong tur 0, 12 dén 0,99 (hlnh 1). Gia tr1 nay cho thay co
su khac biét vé mat di truyén giita cac gidng bo. 24 giéng
bo nghién ctru dugc phan thanh 6 nhém chinh ¢ muc gia tri
trung binh khoang cach di truyén 1a 0,39. Nhom I, gdbm 2
gidng (TA1 va TAS5) v6i hé s twong dong 0,3. Nhom 11, co
3 gibng (TA3, TA17, TA21) véi hé s twong dong tir 0,13
(giita TA17 va TA21) d&én 0,18 (giita TA3 va TA17). Nhom
111, gdm 4 gidng (TA6, TA26, TA31, TA36) voi hé s6 twong
dong tir 0,13 (gitta TA26 va TA31) dén 0,87 (giira TAG va
TA36). 3 gidng gom TA40, TA44 va TA47 duoc xép vao
nhom IV véi hé s twong dong tir 0,21 (gitta TA44 va TA47
TA40 va TA47) dén 0,23 (giita A40 va TA44). Nhom V gdbm
3 gidng (TA54, S6 5, Booth 7) voi hé sb twong dong tir
0,17 (giita TA54 va Booth 7) dén 0,25 (giita S6 5 va Booth
7). Cudi cing, nhom VI ¢6 9 gidng (GA, GB, GC, Fuerte,
Ardith, Reed, Ettinger, Hass, Sharwill) voi hé sb tuong déng
tir 0,12 (gitra Hass va Sharwill) &én 0,47 (giita Ettinger va
Fuerte). Trong do, cac gidng lan luot duge xép chung vao
cac nhom nho la Reed va Ettinger, Hass va Sharwill, Fuerte
va Ardith. Két qua nay phu hop véi cac nghién ctru trude
do [13, 14].
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Hinh 1. So dé hinh cay vé méi quan h¢ di truyén clia 24 giong
bo dya vao 18 primer SSR.
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Nhin chung, cac gidng bo trong nudc dugc phan bd vao
cac nhém 1, II, 111, 1V; cac giéng nhép ndi thuéc nhom VI;
nhom V gém 1 giéng trong nudc (TA54) va 2 giéng nhap
ndi (Booth 7 va Sé 5). Gia tri trung binh khodng cach di
truyén cua 24 giéng bo thip, cho thiy cac giéng bo co su
tuong dong 16n vé dic diém di truyén. Tuy nhién, su bién
thién hé sb twong ddng giita cac gidng bo phan nao noéi 1én
su da dang di truyén va méi quan hé di truyén cua cac giéng
bo dugc nghién ctru

Su phan chia nay c6 su tach biét hau hét cac gidng bo
trong nudc voi cac gidng bo nhap ndi. Tuy nhién, & nhom
V, TA54 1a gidng trong nude lai duoc ghép chung voi Booth
7 va Sb 5. Diéu nay cho phép gia dinh ring, TA54 1a giéng
bo dugc dua vao Viét Nam trudc day hodc lién quan dén
gidng bo nao dé dugc di thyc thong qua cac chuong trinh
nghién ciru vé bo tir som. Didu dic biét 1 hai giéng TA54
va Booth 7 duoc xép vao cung nhau trong mot nhanh nho
hon cho thiy c6 su gan giii vé cac dic diém di truyén cia
chung. V& kiéu hinh, ca Booth 7 va TA54 déu c6 dic tinh
thit qua la vang dam, déo, béo, khong xo, thom, tham chi
d déo va béo cua TA54 con cao hon so voi Booth 7. Ngoal
dac tinh thit qua, ca hai glong nay con c6 mot s dic diém
tuong dong khac nhu mau sic 14 non nau do, banh té xanh
dam, mép 14 TA54 phing, Booth 7 hoi gon séng, khdi luong
trai ciing gin tuong duong nhau [11].

Trong nhém V, giéng S6 5 c6 mau séc 14 non niu do,
14 banh té xanh dam tuong tu nhu TAS54 va Booth 7. Tuy
nhién, thit qua cia n6 la mau vang kem, it béo, it sap, xo
- khac biét véi thit qua cta 2 gidng trén. Booth 7 duogc coi
1a két qua lai giita nhom Guatemalan va West Indian, mang
mot s6 dic diém cua ca nhom West Indian (qua khi chin co
mau xanh vang) va nhom Guatemalan (qué tron, thoi gian
tir Itic né hoa cho dén khi truong thanh mudn, dao dong tu 8
dén 12 thang). Trong khi d6, TA54 c6 mau sic trai mau vang
nau va thoi gian qua truong thanh tir 5 dén 9 thang, S6 5 ¢o
mau sdc trai mau xanh nau va thoi gian qua trudng thanh tir
5 dén 9 thang [11]. Pay 1a nhitng dic diém cua nhom West
Indian.

Cac giéng bo ban dia con lai duoc chia thanh 4 nhom, sb
luong gidng trong mdi nhom dao dong tir 2 dén 4. Trong d6
nhom I gdm TA1 va TA5 co thé 1;‘1 con lai gitta nhom West
Indian va Mexican. Nhom II gom 3 glong (TA3, TA17,
TA21), trong d6 TA17 va TA21 c¢6 mot sb dic diém cua
nhom Mexican nhu thoi gian truong thanh qua tir 4 dén 8
thang, mép 14 gon song it, 14 non c6 mau xanh vang va la
truong thanh c6 mau bién thién tir xanh dén xanh dam, thit
qua mau vang nhat, déo, béo, khong xo [11]. Tuy vay, mau
sdc qua khi chin lai mang hoi huéng ciia nhom West Indian
(xanh vang & TA17 va vang nau & TA21), hinh dang trai
thay doi.
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Trong nhom III, TA6 1a giéng mang nhiéu ddc diém khac
biét nhat. Kiéu hinh mang dic tinh ctia nhém West Indian
(mau sic 12 non, mau sic 14 banh té, mau qua chin) chiém
ty 1¢ nhidu hon so nhém Mexican (thoi gian truéng thanh
qua). Trong nhom nay TA26 va TA31 c6 nhiéu diém twong
ddng v6i nhau véi cac dic tinh vé mau sic 14, mau sic qua
chin la nhitng dac trung cia nhom West Indian, nhung thoi
gian truong thanh qua, dang qua lai thién vé nhom Mexican.
Ciing nam trong nhém III, nhung TA36 c6 quan hé gan g
v6i 2 gidng TA26, TA31 hon so v6i TA6 do mang dic diém
ctia nhom West Indian (mau séc 1) va nhom Mexican (dang
qud, mau qua chin, thoi gian trudng thanh qud), trong do
nhoém Mexican chiém uu thé hon.

Trong nhom IV cho thdy TA40 va TA47 c6 nhiéu diém
twong dong vé mau l4 non, 1a banh té, tan 1a c6 dang chép,
thoi gian phat trién cia qua va mau qua chin. C6 thé thy,
2 gidng mang dic tinh ctia nhom Mexican va Guatemalan.
Gidng TA44 c6 cac dic tinh v& mau séc 14 gibng v6i nhom
West Indian va thoi gian qua truong thanh, dang qua tuong
tr nhém Mexican. Do viy, giéng nay 1a dang lai gitra nhém
West Indian va Mexican.

Nhém VI bao gom nhiing dong/giéng nhap ndi nhung
cling dugc chia thanh hai nhom nhé 1a Vla va VIb. Trong
nhom Vla, cac gidng Reed, Ettinger, Hass va Sharwill duoc
phan b6 vé mot nhom nho hon. Hass, Sharwill va Ettinger
la con lai gitta nhém Guatemalan va Mexican, con Reed 1a
gidng Guatemalan thudn [14]. Sy phan chia nay phit hop voi
cac két qua nghién ctru trude do.

GA, GB, GC duoc tao ra nho nhan giéng vo tinh tir cac
cy lai gitta P americana v&i P. schiedeana c6 ngudn gbc
& Guatemala. Day 14 nhitng gdc ghép co gia tri thwong mai
& My vi ching c6 tinh khang bénh théi 1 [2]. Trén cay
phan nhom, GA va GB dugc xép vao nhom Vla cling véi
cac gidng Guatemalan thuan hodc lai giita Guatemalan va
Mexican. Trong khi d6, GC lai duoc Xép vao nhom VIb
cung véi cc gidng lai gitra Guatemalan va Mexican. Trong
mot nghién ctru vé san luong cua gidng Hass dugc ghép trén
cac gidng GA, GB, GC, ngudi ta nhan thay san lugng cta
bo Hass trén gbc ghép GA va GB cao hon so v6i GC, cac
cay dugc ghép trén GC ciing nho so voi GA va GB. Trong
nghién ciru vé tinh khang midn cua cac goc ghép, GB cb
tinh khang man trung binh. Ngoai ra, ca 3 gidng déu c6 tinh
khang lanh & muc trung binh, trong d6 GC khang manh hon
so voi GA va GB. Cac déc tinh khang man va khang lanh
biéu hién & cac dong nay déu 1a nhimg dic tinh cia nhém
Guatemalan. Nhin chung, cac dong/gidng bo nhap ndi trong
nghién ctru ¢6 nhiéu dic diém twong dong voi nhau. Két
qua la ching dugc nhom chit yéu vao nhém VI va mot phan
cta nhéom V.
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Keét luan

Str dung 18 primer SSR dé nghién ctru tinh da hinh ctia
24 giéng bo dd ghi nhan c6 59 bang da hinh, trung binh
¢6 3,44 bang/primer. Chi s6 PIC trung binh ctia cac primer
14 0,53 cho thiy c6 su da dang di truyén cua cac giéng bo
nghién ctru. Trén cdy phan nhom di truyén, 24 giéng bo
duogc chia thanh 6 nhom véi gia tri trung binh khoang cach
di truyén 13 0,394. Nhom I, II, III va IV bao gdm cac giéng
trong nudc, nhom VI chira hau hét cac gidng nhap noi, riéng
nhém V ¢6 sy pha tron giira cic giéng trong nudc va gidng
nhap ngi. Két qua nghién ciru nay 1a thong tin hitu ich, cung
cép thém thong tin vé da dang di truyén cdy bo tai Viét Nam,
gitip phat trién va chon tao giéng bo trién vong trong tuong
lai.
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