KHOA HOC CONG NGHE

PHAN TiCH SU DA HINH CAY X0AIl (Mangifera indica L.)
BANG KY THUAT SSR TAI BONG BANG SONG CUU LONG
Nguyén Thi Lang', Nguyén Thi Khanh Tran', Bui Chi Céng’,

Bui Chi Hiéu', Bui Chi Biru!

TOM TAT

Chi thi phén tir SSR da dugc sir dung dé nghién ctu su khac biét di truyén véi 30 giong xoai khac nhau.
Trong s6 66 mdi SSR, 31 moi duoc sao chép voi téng s6 1a 1.178 bang trong do c6 130 alen. S6 luong trung
binh cac manh gen dugc khuéch dai bang marker SSR (kich thurdc 130 bp dén 400 bp). Primer SSR duoc sir
dung trong nghién cti, san pham san xuét PCR cho ty 1& bién dong tir 90% t61 100%, hé sd PIC bién dong tir
0,17 dén 0,85. Két qua thu duge chi s6 da dang Shannon [ (5.312), su da dang di truyén/locus - H (= 0,351)
va hieéu qua allele/locus - Agy (10,9 1-11,35. Két qua nghién ctu nay lam co s¢ di truyén dé nghién ciru trén
cac giong xoai khac nhau tai PBSCL, Bang dién di duoc phén tich bang phuong phap UPMGA chia thanh 4
nhém chinh c6 mdéi lién quan di truyén, trong dé dic biét chu y dén chuong trinh nhan gidng hiéu qua voi
muc tiéu cai tién giong. Dia vao so luong va tan s6 ghi diém cia cac doan DNA, ty Ié da hinh va cac thong
s6 hiéu qua khac sau khi tong hop lai thi duong nhue MilIHR_i929, MiKVR_m056, LangXoai F4-R4 va Lang
Xoai F2-R2 14 nhiing marker ¢6 hiéu qua va cé thé duoe st dung dé sang loc phén (it trong ngubn gene cay
xoai cho da hinh va nhiéu alen. Nhitng phat hién ctia nghién ciru nay tao diéu kién céi thién quén Iy bao ton

ctia nguon gen va giup cho cac nghién ctu chon giéng trong tuong lai.

Tixkhoa: Phin tich da hinh, chi thi SSR, giong xodi, moi (primer), thong so di truyén.

1. MO DAY

Xoai (Mangifera indica 1.), thanh vién cua ho
Anacardiaceae, trén co so cac nghién ctu vé té bao
hoc mot s6 loai Mangitera (M. indica, M. caloneura,
M. sylvetica, M. foetida, M. caesia, M. odorata va M.
zeylanica), so lirong nhiém sic thé co ban cta xoai
da duoc tim thay 1a 2n = 40 va n = 20 (Roy &
Visweswariya, 1951; Mukherjee, 1957), Mukherjee
(1950) da bao cao xoai la mot allopolyploid. Su lai tao
thuong xuyén dugc quan sat thay & xoai (Mukherjee,
1953). Pay la mot trong nhimg loai trai cay duoc
trong phé bién nhat va som nhat ctia vung nhiét doi
va can nhiét doi, va duge trong ¢ hon 100 quéce gia
(Masroor va ctv, 2016). Xoai duoc xép hang la loai
trai cay nhiét déi duoc trong nhiéu thir hai va la cay
an qua lon thit sau trén thé gioi (UNCTAD, 2016) va
loai qua nay c6 tiém nang cao theo cic kich ban bién
déi khi hau (Munir va ctv, 2015). Do d6, trai xoai
duong nhu la mét trong nhimg nguén thuc phim
quan trong doi voi dan so thé gioi ngay cang tang
(UNCTAD, 2016). Xoai 1a mot trong nhtmg loai trai
cay nhiét déi quan trong cta Viét Nam. D€ cai thién
giong trong xoai ¢6 rat nhiéu uvu thé khac nhau
nhung cing ¢6 mét sé han ché ¢é lién quan nhw: do

'Vién Nghién ctru Nong nghiép Cong nghé cao PBSCL

tudi cltia cay rat dai, di hop t, vo tinh cao, mét hat
trén méi qua, thodi hoa hat giong, da hinh, hop tir
khéng tuong thich tr dong sém rung va yéu cau dién
tich 1om. Mat khac, pham vi da dang rong rai va dé
dang nhin gidng lai 1a nhimg loi thé cho cac nha lai
tao. Co rat it nghién ciu tao ra cac giong lai trén
xoai, chu yéu chi chu trong vé mat thuong mai. Su
phat trién cta xoai chu yéu dua trén viéc lya chon
cac dong vo tinh/cay giong c6 co hoi cho qua chat
lirong cao. Yéu cau clia mét giong xoai tot bao gom:
thédp cay, thoi gian thu hoach ngan, ra hoa nhiéu va
thuomg xuyeén, qua hap dan, kich co tot va chat luong
ngon, khong co roi loan sinh ly, khang sau bénh va
cai thién thoi han str dung nhé vo xodi day, dé van
chuyén vv.

Chi thi phan tir doc lap voi moi truong da duoc
sit dung thanh cong trén nhiéu loai thuc vat dé sang
loc kiéu gene trong thoi gian ngan. Trong s6 do, ky
thuat SSR (simple sequence repeat) don gian, dé
thuc hién, hiéu qua, it ton kém, 6n dinh va dang tin
cay cho viéc xac dinh nguén gene va mot phan c¢o
san cua b gene. Hon nira, ky thuit SSR 1a mét cong
cu manh meé dé danh gia da dang di truyén cang nhu
moéi quan hé gitta cac loai/nguén gene/loai lai bao
gbm nhimg loai khac. V&i 33 chi thi (ISSR) da dang
nguon gen cua 70 gidng xoai da duge phan nhom dé
giup cho chon gidng xoai (Sagar S va ctv, 2014). Chi
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thi phan tir SSR da dugc sir dung cho cac dac tinh di
truyén ctia cac loai cay khac nhau bao gom nguén
gen cua cay xoai diéu quan trong la thiét ké cac
giong chién luge dé cai thién di truyén (Lang, 2009).
Do d6 st dung phuong phap phan tt nhanh chong va
dang tin cay dé xac dinh cac loai ¢6 lién quan chat
ché ctia cay xoai sé la mot tién bo quan trong trong
nghién cttu. Trong bai viét nay nghién ctu phat trién
chi thi SSR dua vao hé théng danh gia di truyén
ngudn gene cay xoai thong qua viéc sir dung cac so
lieu hieu qua khac phuc vu cong tac nghién ciru chon
loc giong xoai chat lugng tot cho DPBSCL.
2, VAT LIEU VA PHUONG PHAP

Vat lieu duoce st dung bao goém 30 méu gidng
xoai duoc suu tap tai PBSCL voi tudi xoai tir 7-10
tuoi.

Danh gia cac thong s6 theo dac diém dinh tinh
va 9 s0 luong theo mo ta cta xoai theo (IPGRI, 2006).
Chiéu cao cay, chiéu dai la, chiéu rong la duoc do
bang thudc do trén 20 14 cho méi cay voi ba lan lap
lai.

Khoi luong trai (g): nam trai méi cay cua 30
giong duoc chon ngau nhién dé danh gia khoi luong
trai cay. Trai timg cay duoc can bang can dién ti
(Mettler 51 thuong la hai chir s6 thap phan). Khéi
ltgng trung binh ctia nam loai trai cay dai dién cho
khoi hwong trai cay cua si da dang trong thi nghiém.

Ham luong chat ran hoa tan duoc do bang khuc
xa ké ky thuat so (Atago, PR-32, Nhat Ban) va thé
hién % cia do Brix.

Cac két qua thu dugce thir nghiém tinh toan
thong ke. Y nghia cua sy khac biét quan sat thay
trong s6 cac gia tri bang thit nghiém cta Duncan.
Xac suat 5% duoc xem la ¢6 ¥ nghia.

Panh gia kiéu gen theo phuong phap ctua Lang
(2002).

Phan tit DNA phuc vu cho yéu ciu phan tich
PCR duoc chudn bj theo qui trinh ly trich DNA
(Lang, 2002). 31 cap moi (primer) duoc su dung dé
danh gia (Bang 1).

Ky thuat PCR

Khuéch dai PCR dugc thuc hién trong 10 mM
Tris-HCL (pH 8), 50 mM KCI, 1,5 mM MgCl,.1 don
vi cua Vién Lua DBSCL 7ag, 4 nmol ANTP, 10 pmol
chi thi phan tir va 50 ng genomic DNA. Chu ky PCR:
tach mach don & 94°C trong 5 phut, theo sau la 35
chu k¥ 94°C trong 60 giay, 36°C trong 60 giay va 72°C
trong 120 giay. Qua trinh kéo dai giay sau cung la
72°C trong 5 phut. Cho thém vao 13 ul dung dich
dém  (98% formamide, 10 mm EDTA, 0,025%
bromophenol blue, 0,025% xylene cyanol) sau khi
PCR. Pa hinh trong san phdm PCR duoc phat hién
nho thuée nhuéom ethidium bromide sau khi dién di
trén 5% agarose gel.

Sidn pham phan img PCR vor chi thi phéan tir SSR

Dé phat hién su da hinh v6i 31 chi thi phan tir da
duoc st dung trong phan tng PCR trén DNA
genome thu duge tir cac mau 1a caa 30 gidng xoai.
San phdm khuéch dai tao ra tir nhimg chi thi phan tir
nay duoc quan sat trén gel agarose 1,5%. Két qua
quan sat cho thdy 31 chi thi phan ttr cho san phdm
khuéch dai trén 100% s6 mau, ¢6 15 chi thi phén tir
khong thé hién khuéch dai bat ctt band hinh nao. S6
luong doan DNA tao ra trong moét phan tmg dugc ghi
nhan trén bang 1. Dua vao su khac biét gitra cac allen
thé hién qua cac bang trén gel ta c6 thé xac dinh
duoc s khac nhau gitra cac giong vé mat di truyén,
Sau khi phan tmg PCR hoan tat, b6 sung 2,5 pl dung
dich nhuém 6X (MB1 Ferment Inc., Maryland, USA)
vao trong san pham PCR va chay dién di gel agarose
1,5% (m/v) voi dung dich dém TAE 1X, sau do
nhuém gel bang ethidium bromide va ghi nhan két
qua bang heé thong (Syngene, Cambridge, UK).

Tach chiét DNA
Béang 1. Cac SSR danh d4u sir dung trong dé tai
TE Tén chi thi phan t& Kiéu lap lai | Kich thuée | S6 | PIC | Di | Nguédn goc
phanttc |alen hop
it
1 [MiKVR_a394; (TG)7 222-273 2 0,35 | 3,4 |Kundapura
F:AAACTTTAATGGATTTTATCGTGTAAT V (2015)
R: AAATACCCCACCCATTTTGC
2 |MiKVR_bh283 F:|(TTC)4 190-210 3 0,18 | 5,8 |Kundapura
TCTTTTACGAGGATTTTTCTTTTT V (2015)
R: CGAATAAGGGTCAATCCGAA

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2020 19



KHOA HOC CONG NGHE

20

3 |MiKVR_d&864 (ATC)4 250-300 4 045 | 0 Kundapura
F: AAATTGGTGTTTTTACCTTIGGG V (2015)
R: TGGAATTTGTTCCTCCTTCC

4 |MiKVR_ao28 (TA) 170230 5 10,32 | 10, |Kundapura
F: AAAACTATATGCACCAATTTTGAA 2 |V (2015)
R: ATTATGAGTTCTTATTTTGGATGGA .

5 |MiMRD_1744 (AAATH4 260-290 2 (041 | 01 |Kundapura
F: AAATCCCGTACCTTCATCCC V (2015)
R: TGCCAGAACTGCTCTCTTCA (

6 |MiMRD_I8496 (TTAA) 200-280 5 10,32 | 21, |Kundapura
I AATGCGGAGTATTCCAGGTG 4 V (2015)
R: CCTTCTCTCGTTTGATTGCAT

7 |MiKVR_al52 (ATTAT)4 220-250 3 (021 (@ Kundapura
F: TCGCATTGTATACTCATAAATTGTT V (2015)
R: CTAAAAGGGCTGTGCTCCAG

& |MiKVR_a%965 0,32 | 58 |Kundapura
F: GAAACCCCTAAGAGGGAAAA V (2015)
R: ACGCAACTTTGGTTTTGGAA

9  |KVR_ub87 F: TTCTCCTGCTTTTCACCCTC [(TTTC)4 200-280 4 10,33 | 4,2 |Kundapura
R: AGGGGTGCAATTGTCATTIT 'V (2015)

10 IMiMRD_b369 (GCTG)4 200-270 3 0,41 | 7,1 |Kundapura
I: CCAGGTTATACCAGCCAAGC 0 |V (2015)
R: TAAGGTTGCCAAACTGGACC

11 [MiMRD_o0228 (TGCA)4 240-290 4 1035 |0 Kundapura
F: AAACCATTGTGGATGTGGGT V (2015)
R: TCCCAGTCTGGAAAAAGAAAAA

12 |[MiMRD_z359 (TCTCC)4 200400 T 0,76 | 0 . |Kundapura
F: AGGACACGTGGAAGGATCAC V (2015
R: AAGTTTGCATCTCTGCGAGC (

13 [MiBNG_e978 (TTTAT)4 200-240 4 047 | 3,7 |Kundapura
F: TCATGCACCAAAATGTACGC V (2015
R: CAACCTCGGAACGTTTGATT

14 |MiMRD_r451 (CCH 250-380 5 0.15 | 11, |Kundapura
F: TGGTGTAAATTGGTGGTCCC 2 V (2015
R: GAGCGTCCTCATCACTGGAT

15 |MiKVR_1615 (ATCCAC)4  [180-250 5 1055 | 15, |Kundapura
F: CCTGATGTTGGAAATGTTCG 1 V (2015
RTCCCTTCTCAAAAGCATCTCA
(ATCCAC)4

16 [MiKVR_t130 (GAAAAAY |230-270 5 (041 |0 Kundapura
F: CACATGGGTGCATCTTAGGT V (2015
R: GGTGGCTAGTGGGGTATGAA

17 |[MiKVR_w661 (AAGAAA)4  |200-250 3 (051 | 24, |Kundapura
F: AGACATACGCCCATGTGTGA 8 |V(2015
R: GGTCTTGTGCCATCTTCCAC

18 |MIIIHR_i929 (GAAGGA)4 [130-400 13 10,74 | 34 |Kundapura V|
F: AGGTGAATTGGTGGAACGAG (2015
R: TCCTCGAAAACCAAGAGGAA

19 |MiKVR_m056 (AT)11 240-300 4 0,72 | 22, |Kundapura
F: GTGTTCAGAATACCGGCCAT 7 |V (2015
R: ACCCCTGCATGATTTTGACT

20 [MiKVR_{689 (GT)15 190-350 6 1056 | 0 |Kundapura
F: TGGTTCACATGAGAATAACAATGA V (2015

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2020




KHOA HOC CONG NGHE

R: TCCATTTTGAAGGCTTAACACA
21 [MiMRD_m#660 (CA)10 220-290 5 (0,74 |0 |Kundapura
F: CCAGCCTTGCCAATAAGAAC V (2015
R: AGGGACCTCAGCGAGAGAGT
22 |MRD_z414 (TGA)S 170-220 2 10,85 | 1,7 |Kundapura
F: AAAATGGAGCCCACAAAGTG V (2015
R: GTTTCGGATTTCTCATCGGA
23 [MiMRD_z658 (ATAA)4 170-200 4 0,74 | 1,5 |Kundapura
F: TGGATTCCCCTTGAGAGATG V (2015
R: TCGGTGATTCTGTGAAGGAA
24 |[MiKVR_q975 (TTAT)4 200240 3 10,32 | 25, |Kundapura
F: TGGGTTGAGGGAATTTGTTT 4 |V (2015
R: CTTTGAGATGATATGATGTGGTCA
25 |MiMRD_m126 (AAATT)4 190210 2 10,73 | 7,8 |Kundapura
F: TGCTCAGCAACTGAAAAGTCTC V (2015
R: TGCAGTGITAGGTTTTTGCG
26 |MIilIHR_I595 (AAAAT)Y4  |200-240 2 064 |0 Kundapura
F: GAAGCAGCCATGAAGCCTAC V (2015
R: CCCAACTCAACGTTTGTTCA
27 |IMiMRD_m126 (AAACGA)4  |190-200 4 10,25 | 22, |Kundapura
F: TGCTCAGCAACTGAAAAGTCTC 1 V (2015
R: TGCAGTGTTAGGTTTTTGCG
28 |LangXoail'1R1 (Tg)4 . 250-300 3 10,75 | 15, |Nguyén Thi
F:Tgcaattttgattceegtic 4 lang va cty,
Ritctgtgtgtatgtgtgtetgtg 2009
29 |LangXoail'2R2 (Aal)3 200-250 5 0,57 | 21, |Nguyén Thil
F:Ctggttcacceccttttett 0 |Lang wva ctv,
Riteccaaaacaccagetcaat | 2009
30 | LangXoaiFF3-R3 (att) 4 160-230 4 |047 | 45 |Nguyén Thi
F:Tcattcactcatcggaacca Lang wva cty,
R:tcegtgagtcagageattty 2009
31 |[LangXoaiF4-R4 (at)10 200-250 9 (062 |0 |Nguyén Thi
F:Tgatgcgaticgaaaacttg Lang wva cty,
R:atggcacglccgligtgtat 2009
Tong hop 130 (0,44 | 7.4
50
Phan tich thong ké Phan tich Cluster

Bang SSR sé dugc hién thi dua vao khéi lugng
phan tr va tinh bang don vi kilo base (kb) dua vao
thang do nhu mot marker. Dir lieu dugce xt ly bang
phan mém MS Excel dé tinh cac bang da hinh cta
timg primer riéng, trung binh da hinh va ty 1¢ da
hinh. Phan tich thong tin tiém nang ctia cac chi thi
phan tr va su da dang di truyén trong cac kiéu gene
duoe danh gia bao gom s6 alen trén locus mong
muon —Aep theo Weir BS ef al, 1996, chi s6 da dang
Shannon- (Martynov SP va ctv, 2003) da dang di
truyén/chi so da dang- Hep, chi s6 marker (MI) va
noi dung thong tin da hinh- PIC duoc tinh toan cho
timg primer trén cy trong dua vao tan s6 alen trén
locus ctia moi cay.

Céac biang SSR sé duge ma hoa theo hé nhi phan
0 va 1. Trén gel dién di theo hang ngang, mau nao c6
bang thi ghi 1a 1, mau nao khong c6 bang thi ghila 0.
Dua vao két qua bang, ma tran thé hién tuong quan
di truyén cho tit ca cac cap tir Euclidean Distance va
duoc st dung dé xay dung gian do cay pha hé theo
phuong phap phan nhom Unweighted Pair Group
Method with Arithmetic Mean (UPGMA). Dt liéu sé
duge phéan tich bang phin mém phan tich s6 liéu
bang cach st dung NTSYS-PC phién ban 2,1 (Rohlf,
2000). Cac du lieu tir SSR marker se duge xur Iy voi
nhau.

3. KET QUA NGHIEN COU

3.1. Thu thap xoai tai PBSCL
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Dua vao vi tri va thong tin thu thap cac giong
x0ai duge st dung va nguon goc duge thu thap dé

danh gia hinh théi va chi thi phan tir DNA.

Béng 2. Danh sach cac dong/giong xoai sir dung trong nghién ctu

S6 thu Tén Nguon géc Vi tri thu thap Ghi chu
tur ma so

1 Hoa Locl Viet Nam Cho Lach, Bén Tre 1
2 Hoa Loc2 Viét Nam Can Tho: Nong truong Song Hau 2
3 Hoa Loc3 Viét Nam Cho Mdi, An Giang 3
4 Hoa Loc4 Viét Nam Binh Tan (Vinh Long) 4
5 Hoa Loch Viét Nam Long Pinh, Tién Giang 5
6 Cat Chul Viét Nam Cho Lach, Bén Tre 6
7 Cat Chu2 Viét Nam Can Tho: Nong truong Song Hau i
8 Cat Chu3 Viét Nam Cho Moi, An Giang 8
9 Cat Chud Viét Nam Binh Tan (Vinh Long) 9
10 Cat Chub Viét Nam Long Dinh, Tién Giang 10
11 Dai Loan bai Loan bong Thap 11
12 bai Loan2 Pai Loan Cai Rang, Can Tho 12
13 Dai Loan3 bai Loan 13
14 Pai Loan4 bai Loan Phi Tén, An Giang 14
15 bai Loan5 bai Loan Binh Tan (Vinh Long) 15
16 Xoai Tuong Viét Nam Binh Tan Vinh Long 16
17 Thanh Ca Viét Nam Tinh Bién, An Giang 17
18 Xoai Ma Viet Nam O Mén (Can Tho) 18
19 Xoai Voi Viét Nam Bén Tre 19
20 Xoai Hon Viéet Nam Bén Tre 20
21 Xoai Ucl Uc O Mon (Can Tho) 21
22 Xoai Uc2 Uc Cho Moéi (An Giang) 22
23 Xoai Thai Lan xanh | Thai Lan O Mén (Can Tho) 23
24 Xoai Thai Lan Du nhap Thai lan |Cai Mon (Bén Tre) 24
25 Xoai keo xanh Campuchia Tién Giang 25
26 Xoai keo xanh2 Campuchia An Giang 26
27 An Do An Do Du nhap tir An Do 27
28 Philipine Philippine Du nhap tir Philippine 28
29 Nha Trang TP. Cam Ranh Cam Ranh 29
30 Keo B Nui Campuchia Phu Tan (An Giang) 30

3.2. Két qua phan tich mét s6 kiéu hinh cta cac
dong/giong xoai nghién ctru

Pac tinh hinh théi 1a buéc dau tién can duoc
thyc hién truoc khi cac nghién ciru phan tir sau séc
hon. Viéce ap dung cac d4u hiéu hinh thai hoc la don
gian ctia cac phuong phap tiéu chuan va lap lai. Cac
mau c6 sai khéc trong hinh thai, sinh Iy va cac dac
diém noéng hoc. Cac két qua 8 tinh trang dua vao
hinh thai cic giong xoai bién déng co v nghia trén
bang 3. Nang suat giira cac gidng ciing cho thay bién
dong ro gitta cit Hoa Loc va Cat Chu. Giong co6 ning
suat cao la Xoai Tuong do trai to. Xoai c6 nang suat

22

thap nhat 1a Xoai keo xanh. Pay 1a co s& ban dau dé
chon loc va nhan giéng cay an trai trong thoi gian (61

Két qua phan tich da hinh san pham PCR-SSR
cua cac dong/giong xoai nghién ctru da phat hién
mot loat cac da dang trong trong xoai & cap do phan
tr trong s6 cac mau thir nghiém, bing cach sir dung
cac moi SSR.

Mot mic ¢ da hinh cao duge quan sat, voi
trung binh da hinh cta chi thi phéan t@. Duang 31 chi
thi phén tir SSR dé tao su khuéch dai cho 30 cay xoai
trong d6. Ghi nhan két qua tat ca san phdm ctia SSR
déu cho sy da hinh trén 30 giong xoai (P=-93-100%).
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baoi voi primer Lang Xoai F4-R4 s khuéch dai
DNA cho san phdm dat 100% va 9 allele voi kich
thuée phan tir tir 140, 180, 190, 200, 210, 220, 230, 250
bp, 300 va 350 bp. Trong chi thi nay co sy khac biét
gitra 4 giéng xoai cat Hoa Loc tréng cac noi khac voi

giong xoai Cat Hoa Loc tréng tai Long Dinh, Tién
Giang (Hinh 1.A). Cat Chu 4 va 5 khac voi xoai Cat
Chu 1, 2, va 3. Diéu nay ghi nhan nhém xoai cat nay
¢6 s phan ly do thu phan chéo. Trong nhom xoai
Dai Loan ciing ghi nhén ¢6 sy tach biét khac nhau.

Béng 3. Két qua danh gia cic tinh trang hinh théi cia 30 mau xoai thu tai PBSCL

Cay Cao cay | Goccay |Tancay| Daila Rongla |Khoilwong| Niang bo
(m) (m) (m) (cm) (cm) |trai (gram)| suat *Brix
(kg/cay)

Hoa Locl 7,00nop |1,00ik {4,000 (32,00 b 0,40 0 450 b 300p 132h
Hoa Loc2 890ab (0,700 3,40 jk 25,00 r 050g4 |400e 345kl |13,8h
Hoa Loc3 890ab 0,700 500ef [26,00p 0,56 cde |320 i1 356 14,5 g
Hoa Loc4 5,40 st 1,201 5,00 ef [27,000 0,57 bed  [321 ijk 356 j 17,1d
Hoa Locd 850cd [1,20f 520e (28,001 0,60 b 312 kn 356 j 16,5¢e
Céat Chul 9,00 a 090m |520e [28,90h 050gj |[211r 3741 16,8 ¢
Cat Chu2 7,80 ghi (092Im [5,30de [28,60 hk [0,68a 324 hi 458 f 12,731 a
Cat Chu3 7,00nop [0,98jkl 15,30 de 32,00 b 0,59bc (2314 500 e 17,5d
Cat Chud 6,80pq  |0,97jkl  |4,20hi [32,10Db 0,60 b 312 kn ate 16,6 €
Cat Chub 8,20 def |0,95klm |41 34,20 a 050gj [452b 542 b 16,8 e
bai Loan 760 gk 097kl |4,10i 2890 h 0,54 def [451b 421 g 12,41
bai Loan2 9,00 a 1,10g 4,20 hi 2960 efg [0,52fgch [421 ¢ 411h 14,1g
DPai Loan3 7.307n (1,20 f 460g [2950efg |0,56cde [421c 423 ¢ 1251
Dai Loand 760k |1,30e 4,50 gh (27,00 o 0,52fgh [412d 415gh |15,6f
|Pai Loanb 6,60 q 1,40 d 4,50 gh (27,40 n 0,51 f-i 412 d 525 ¢ 144 g
Xoai Tuong 7,90 fgh [1,60b 4,101 25,60 g 0,53 efg 590 a 624 a 11,41
Thanh Ca 8 efg 1,20 f 3,001 |27,80Ilm 0,52fgh [530a 521 ¢ 20,7b
Xoai Mii 8 efg 1,10 g 4,000 (29,60 efg 0,51 f 320 i1 415gh |1241
Xoai Voi 850cd |1,02hij [4,20hi (28,90 h 0,60 b 300 p 251 q 11,51
Xoai Hon 830cde |1,03hij [4,00i [24,80r 0,45Imn [310 mno 210t 13,9h
Xoai Uel 840cd [1,06¢hi |4,20hi (2950 efg |042n0  [301p 241 r 11,41
Xoai Uc2 6,900pg |1,07gh [4,20hi |2580pqg 10,654 305nop 1253 q 1241
Xodai Thai Lan xanh |7,40im  [0,90m [3,001 |2870hij [052fgh |[304nop |200u 18,6 ¢
Xoai Thai Lan 8,60hbc [0,9%9ijk (3,001 |27,801m [0,51 fi 342 g 145v 17,5d
Xoai keo xanh 17,5011 0,95 klm (3,20 jkl (25,60 q 0,52fgh (341 g 124 w 21,1a
Xoai keo xanh?2 4,60 u 0,92lm [3,50j (29,80cde |0,54def [342g 120 w 204 b
Anbo 850cd |0,80n 3,10kl [28,50ik |0,52fgh [324 hi 236rs |13,2h
Philipine 7,60 gk 10,98jkl 4,000 |28,80 hi 0,57bed (331h 356 ] 17,4d
Nha Trang 17,50 -] 0,79n 6,00a (29,50 efg |0,54def |324 hi 562 a 12,91
Keo B Nti 740im [1,20f 520e [27,801m |0,451mn |324 hi 510d 185¢

Ghi chii a, b, ¢ ... I4 phan théng ké co y nghia theo phan tich Ducan

Dai voi primei' MiITHR_i929: sy khuéch dai DNA
cho san pham dat 93,3%. San pham khuéch dai 13
allele véi kich thude phan tlr tir 130, 150, 160, 180,
190, 200, 210, 220, 230, 300, 350, 360, 400 bp. Khi ghi
nhan cho thay cac xoai cat Hoa Loc da bi dot bién do
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bién dong khac nhau tir cac vi tri kich thutde phan tie
khac nhau 180,190, 200 va 210 bp (Hinh 1 B).

Tuong tu cac chi thi phan tir SSR cho san pham
da hinh bién déng tir 2-13 alen va dua vao cac tan so
alen nay cac giong phan biét khac nhau.
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Hinh 1. A. San phdm PCR ctia Lang Xoai F4-R4 trén 30 giong xoai khic nhau duwoc tich trén gel
polyacrylamide nhudm v6i nitrat bac; B. San phdm PCR ctia MillHR_i929 trén 30 giéng xoai khac nhau dugc
tach trén gel polyacrylamide nhuém voéi nitrat bac

4. PHAN NHOM DI TRUYEN KIE) GEN

FEEREFREE N EL L

Hinh 2. Gidn d6 pha hé méi tuong quan di truyén
gitra 30 giong xoai dura vao chi s6 twong dong Jaccard
bing cach st dung marker SSR (UPGMA). (A, B, C
va D cho théy c6 4 nhém chinh, khi xét hé s6 tuong
dong 0,47-1)

Két qua phan nhém di truyén dua trén kiéu gen
cho thay: & khoang cach di truyén khoang 0,70 cac
giong duoc chia thanh 4 nhém rat ro rét: Nhom A, B,
CvabD.

Nhu vay, voi 31 chi thi phan t&r 30 giéng duoc
phéan thanh 4 nhém chinh trong d6 mic do tuong
quan gitra cac giong dao dong tir 0,47 - 1,0 cho thay
cac giong co su da dang vé mat di truyén cao. Co
mtc do tuong dong gitta cac giong la thap nhat 0,60%
va mot s6 giéng trong nhom A c¢6 muc do tuong
déng cao nhat gan 100%. Su khac biét vé di truyén
gifta cac giong trong nhom A cao hon & cac giong
trong nhém C, hé s6 tuong déng gita nhom A va
nhém B so voi nhom C 1a 0,49 va cac giong trong

nhém B ¢6 thé duoc xem la giéng trung gian gitta
nhom A va nhéom C. Piéu nay cé nghia la néu nhu
dem céac giong & nhom A va C lai tao v6i nhom B thi
c6 thé tao ra nhiéu ca thé ¢6 nhiéu dac tinh mong
muén boi khoang cach di truyén cang xa thi kha
ndng cho wu thé lai cang cao (Bui Chi Bl va ctv,
2003).

Phan nhom di truyén dua vao kha nang két hop
vol cac méi, & khoang twong déng 0,47 dén 1 cac
giong duoc chia thanh 4 nhém chinh A, B, C va B:

Nhom A c6 mic tuong dong nam trong khoang
0,0040,75, bao gom 17 giong: 1: Hoa Loc, 2: Hoa Loc
Song Hau; 3: Hoa Loc Che Moi; 5 Hoa Loc Tie
Giang; 4: Hoa Loc Vinh Long; vé mat di truyén, cac
giéng trong nhom nay twong doéi giong nhau vé di
iruyén. Trong nhom A chia ra 4 nhom phu.

Nhom Al: c6 mic twong dong nam trong
khoang 0,00-0,75, bao gom 9 giong: 1: Hoa Loc, 2:
Hoa Loc Song Hau; 3: Hoa Loc Cho Méi; 5 Hoa Loc
Tién Giang; 4: Hoa Loc Vinh Long. Vé mat di truyén,
cac giong trong nhom nay tuong doéi giong nhau vé
di truyén. Pay la nhém giong xoai cat Hoa Loc. Cac
giong trong nhom nay co cac alen thé hién lien két
voi moi MilIHR_1595; MiMRD_z359; Lang xoai F4-R4
thé hién san phdm khuéch dai & kich thude 130-400
bp.

Nhoém A2: Bao gom 5 giong xoai Dai Loan.

Nhém A3: Chi ¢6 1 gidng xoai Tuong thu tai
Vinh Long trén chi thi MilIHR_i929.

Nhom A4: bao gom xoai Philippine, xoai Thai
xanh va xoai Nha Trang.

Nhom B duoc chia thanh hai nhém B1 va B2 &
hé sé twong dong 0,80.

Nhém Bl ¢6 4 gi¢éng Thanh Ca, Uc 1 (Cén Tho)
vdi Uc 2 (thu tai An Giang), An Do, d6i voi
MiMRD_z658) thé hién san pham khuéch dai ¢ kich
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thude 170-200 bp), MRD_z414 (thé hién san pham
khuéch dai & kich thweoce 170- 220 bp).

Nhéom B2 bao gdm cac giong: gom 1 gidng xoai
Thai Lan thé hién san pham khuéch dai & kich thwée
MiITHR_i929: San phdm khuéch dai 13 allele véi kich
thudce phén tir tir 130- 400 bp. Vi tri phan biét duoc
alen ctia B2 nam vi tri 130 bp.

Nhom C; Chia ra hai nhom:

Nhom C1: Co 4 giong Cat Chu. Nhom nay hau
hét da hinh trén chi thi MilIHR_i929 (v&i 13 alen voi
kich thude phan ti tir 130, 150, 160, 180,190, 200, 210,
220, 230, 300, 350, 360, 400 bp). Tuy nhién véi nhém
xoai Cat Chu nam vi tri alen voi kich thudce phan ti la
220, 230, 300, 350, 360, 400bp; MiMRD_z359 véi chi
thi phan ti 200-400 bp theo thi tu.

Nhém C2: Co 1 giong Keo xanh thé hién trén
phan ti MillHR_i929, voi alen tir 130 - 220 bp.

Nhom D: C6 hai giong: Xoai Voi va xoai mu.
Nhom nay hau hét da hinh trén chi thi
MiMRD_m660 véi chi thi phan tir RM 250- 290 bp va
LangXoai2 F3-R3 voi kich thuoe phan ta 190-230 bp.

5. THAD LUAN

Viéc xac dinh thay déi chi dua trén kiéu hinh
dac diém 1a khoéng chinh x4c do anh huong ctia méi
truomg va s6 gioi han cua cac dac diém cta cac
giong. Piéu nay phi hop voi Hameedunnisa va ctv,
2014. Cac kiéu -gen duoce st dung trong nghién ctru
nay cho thay mic d6 cao cua di hop tir quan sat khac
nhau, tir 0,07 dén 0,56. Pac biét phan biét duoc di
hop tir trén xoai cat Hoa Loc trén 5 ving khac nhau.
Trong s6 31 chi thi phan t SSR, véi 30 giong xoai
(Hinh 3) hién thi cic vach bang ctia cac cay mot
cach déng nhat. Cac chi thi phan t& SSR ¢6 tong s6
130 alen thé hién tinh da hinh. Trung binh sé doan
DNA duoc khuéch dai bang marker SSR trong
nghién ctru nay la dao dong tir 2 dén 13 alen (kich
thude tir 130400 bp). Vi 31 chi thi c6 mot su bién
déi cao ctia cac doan DNA duoc tao ra tir marker
SSR ¢6 thé 1a do sur khac biét trong vi tri gan trén
toan bo cac alen clia cac giong xoai khac nhau. Tinh
hiéu qua ctia cac chi thi phan tir str dung trong SSR
la xac dinh duogc so lwgng bang cach woc doan duwa
vao su khac biét cta cac thong s6 di truyén (Bang
1). S6 lugng alen trén moéi locus dao dong tir 2 tai 3
cua locus (MiKVR_a394, MiKVR_b283) dén 7 tai 1
cua locus (MiMRD_z359), 9 alen (Lang Xoai F-R) va
13 locus (MilIHR_i929) v6i gia tri trung binh 1a 4,1

alen (Bang 1). Vi 130 vi tri c6 thé duoc phén biét va
phén loai thanh 30 kiéu gen da tim ra da dang di
truyén phan tr dua vao chi s6 Shannon trén timg chi
thi phan tir trung binh la 5,789 vi gia tri dao dong tir
10,91-11,35 cho thdy da dang di truyén rong. Khi so
sanh cac gia tri PIC, da dang di truyén (Hep) la dang
da dang c6 thé xac dinh ctia bon nhém giéng, (0,504
va 0,337). Cac gia tri nay tuong tu phén tich cta
Sagar S. va ctv, 2007) biéu hién tinh hiéu qua cta
thong tin loci SSR frong nghién cttu nay ctng ghi
nhan su da hinh cao trén chi thi phian (¢ nhu
MiMRD_z359. Trong nghién ctu nay, Hep (chi s6
da dang di truyén) cho thay su dong nhat dang chu
y trén timg chi thi phan t va dao doéng tir 0,72%
(MilIHR_i929). Hon nita, Hep cho thay méi lién he
tich cuc va co ¥ nghia (r = 0,997, P < 0,001) véi anh
hudng alen/locus (10,91-11,35). Thong sé cia chi thi
phan tir da duoc tinh toan dé phat hién cac dac tinh
cua timg ca thé bang chi thi phan tir rieng biét dé
xac dinh céc locus da hinh trén cac loai giéng xoai

khéc nhau. Bang hinh dién di duoc phan tich bang

phuong phap UPGMA (Hinh 2) cho thdy qua trinh
phan nhom kiéu gene thanh 4 nhém chinh. Co6 mét
moi lién hé chat che gia cac kiéu gene da duoc ghi
nhan. Méi tuong quan di truyén nhu thé 1a rat co y
nghia, né cung cap cho cac vat liéu tét cho nghién
ctru cho chuong trinh lai giéng xoai sau nay. Bén
canh d6, su hiéu biét vé sur da dang ciia nguén gen
clia cac giong dé khai thac di hop tir bang phan tich
da dang. Ngoai ra viéc phat hién trong cac ngudn
gen ciing c6 thé ngin chin cac giong lai ¢o su trung
ldp cac alen, tranh nham lan trong di truyén ma co6
thé dugc gay ra can giao khi lai.

6. KET LUAN

Phan tich kiéu hinh citia 30 cay xoai dua vao
nang suat va hinh thai da phan biét duoc cac giong
xoai khac nhau. Tuy nhién su bién dong ctia cac
gibng rat lon. Piéu nay con tuy thuoc vao giong, moi
truong, tudi cla cay trong.

Phan tich trén chi thi phan tit cia SSR: trong
téng s6 66 primers tién hanh nghién cteu da dang di
truyén thi chi ¢6 31 chi thi phan tit cho san phidm
khuéch dai trén 30 giong xoai. Trung binh s6 doan
DNA duwge khuéch dai bang marker SSR trong
nghién ctru nay la dao dong tir 2 dén 13 alen (kich
thute phan tr bién dong tir 130-400 bp).

Thong qua cac dit liéu chi thi phan ti SSR vai 31
chi thi phan t@ duoc st dung, 30 giong duoc phan
thanh 4 nhém chinh.
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Ban d6 phan nhom dua phuong phap chi thi
phan tir ciing dugc thiét 1ap véi bén nhom khac nhau.
Trong d6 dang chu ¥y ¢6 bon chi thi MillHR_i929;
MiKVR_m056, Lang Xoai F4-R4 va LangXoaiF2-R2.
Co thé phan biét do thuan cua cac giong xoai khac
nhau.

Chi s6 da dang ctia cay xoai phan tich theo
phuong phap SSR cao (H = 0,315). Céac két qua duoc
trinh bay & day la nhimg buée dau tién huéng téi mot
hiéu biét tot hon vé céac giéng cay xoai tai DPBSCL va
¢ thé phuc vu cho cac nghién ctru lai tao loai cay
nay trong tuong lai.

LOI CAM ON

Tdc gia chan thanh cam on So Khoa hoc va
Cong nghé Can Tho di cap kinh phi dé thuc hién dé
[ar nay.

TAI LIEU THAM KHAO

1. Bui Chi Biru, Pham Thi Thu Ha, Pon Van
Hon, Bui Phude Tam, Chau Thanh Nha, Nguyén Thi
Lang, 2013. Nghién ciu bién dong di truyén tinh
chiu néng trén quan thé hoéi giao cay lua (Oryza
sativa 1.). Tap chi Nong nghiép va PTNT, s6 2/2013
trang 10-15.

2. Bui Chi Buu, Nguyen Thi Lang, 2003,
Application of molecular marker to rice breeding in
mekong  delta  Vietnam.  Agriculture  rural
development.

3. Hameedunnisa Begum, Medagam Thirupathi
Reddy, Surapaneni Malathi, Boreddy Purushotham
Reddy, Gonela, Narshimulu, Javaregowda Nagaraju
and  Ebrahimali  Abubaker  Siddig, 2014.
Morphological and Microsatellite Analysis of
Intravarietal Variability in "Cherukurasam’ Cultivar of
Mango (Mangifera indical..). 2014. Jordan Journal of
Agricultural Sciences. Volume 10, No.3 2014.

4. Kundapura V Ravishankar; M R DINESH, P.
Nischita, B. S. Sandya, 2015. Development and
characterization of microsatellite markers in mango
(Mangifera indica) using next-generation sequencing
technology and their transferability across species.
Molecular Breeding 35(3).DOI: 10.1007/s11032-015-
0289-2.

5. Masroor HM, Anjum MA, Hussain S., Ejaz S.,
Ahmad S., Ercisli S., Zia-Ul-Hag M. Zinc improves
vields and the quality of the mango is cultivated in

26

the limestone soil. Erwerbs-Obstbau, 2016; 58:49
Bong55. DOL: 10.1007/510341-015-0258-2. [CrossRef]
[Google scholar.

6. Munir T., Perkins M., Kaing E., Strack M.,
2015, Carbon dioxide and the main production of a
bog ftreed boreal: Reaction to warming and
simulation lowering the water level of climate
change. Biochemistry. 2015; 12:1091 from 1111. DOI:

10.5194/BG-12-1091-2015. [CrossRef] [Google
scholar].
7. Mukherjee, S. K, 1950. Mango: its

allopolyploid nature. Nature, 166: 196- 7.

8. Mukherjee, S. K., 1951. Origin of Mango.
Indian J. Genet. Pl Breed., 11:49-56.

9. Mukherjee, S. K., 1957. Cytology of some
Malayan Species of Mangifera. Cytologia, 22: 239-41.

10. Martynov SP, Dobrotvorskaya TV, Dotlacil L,
Stehno Z, Faberova I, Bares 1., 2003. Genealogical
approach to the formation of the winter wheat core
collection. Russian J Genet 2003; 39: 917-923.
http://dx.doi,org/10,1023 /A:1025382807351

11. Nguyén Thi Lang, 2002. Nhing phuong phap
co bdn trong cong nghé sinh hoc. Nha xuat ban
Nong nghiép.

12. Nguyen Thi Lang, Bui Phuoc Tam, Nguyen
Van Hieu, Chau Thanh Nha, Abdelbagi Ismail
Russell Reinke and Bui Chi Buu, 2014, Evaluation of
rice landraces in Vietnam using SSR markers and
morphological characters. Sabrao Journal of
Breeding and Genetics, 46 (1) p1-20.

13. Nguyén Thi Lang, 2009. Ung dung chi thi
phan tir PCR trong chon dong thuan cay xoai cat
song Hau. Bao cdo téng két dé tai cap TP. Can Tho.

14. IPGRI, 2006. Descriptors for mango
(Mangifera indica 1). International Plant Genetic.
Resources Institute, Rome, Italy.

15. Roy, B. and S. S. Visweswariya, 1951.
Cytogenetics of Mango and Banana.

16. Rohlf, F. J., 2000. NTSYSpc: Numerical
taxonomy and multivariate analysis system, version
2.1 Exeter Software, Setauket, New York, USA.

17. Sagar S. Pandit, Sirsha Mitra, Ashok P. Giri,
Keshav H. Pujari, Bhimarao P. Patil, Narayan D.
Jambhale and Vidya S. Gupta., 2007. Genetic
diversity analysis of mango cultivars using inter

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2020



KHOA HOC CONG NGHE

simple sequence repeat markers. CURRENT
SCIENCE, VOL. 93, NO. 8, 25 OCTOBER 2007.
Sagar S. Pandit, Sirsha Mitra, Ashok P. Giri, Keshav
H. Pujari, Bhimarao P. Patil, Narayan D. Jambhale
and Vidya S. Guptal.2014. Genetic diversity analysis
of mango cultivars using inter simple sequence
repeat markers.
https://www.researchgate.net/publication /22869482
2

18. UNCTAD. Mango, 2016. An Infocomm
commuodity record. United Nations; New York, NY,
United States: Geneva, Switzerland. 2016. Ward 21.
[Google scholar). Weir BS. Genetic data analysis 1I:
Methods for discrete population genetic data.
Sinauer Publishers, Sunderland, MA, USA; 1996.
Nguén
https://www.ibm.com/support/pages/downloading-
ibm-spss-statistics-20.

GENETIC DIVERSITY STUDIES MANGO (Mangifera indical..) BY SIMPLE SEQUENCE
REPEAT MARKERS (SSR)

Nguyen Thi Lang’, Nguyen Thi Khanh Tran?,
Bui Chi Cong?, Bui Chi Hieu!, Bui Chi Buu!

! High Agricultural Technology Research Institute for Mekong delta

Summary

SSR markers researh for have been used to genetic distinctiveness among 30 mango varieties. Out of the 66
primers for SSR 31 primers reproducte a total 1,178 bands of which 130 alen were polymorphic. The
average number of fragment amplified by SSR marker across the mango have been 130-400 bp. SSR
markers across that from 90-100% polymorphism. Information contents: PIC (0.17 to 0.85), genetice
diversity H (= 0.351) and allele/locus - Ay (10.91-11.35 Shannon 1 (5,312). Band analysied by UPMGA
(Unweighted pair group method with arithmetic Mean) showed four major clusters and close relatedress
amond 30 varieties. This is maybe significant for designing hreeding program towards. Some markers good
for efficient breeding such as MillHR_i929; MiKVR_m056, Lang Xoai F4-R4 and LangXoaiF2-R2, The
analysis of the population structure of the individuals also showed four subpopulations, which supported the
generaled dendrogram. The findings of this study facilitate improved conservation management of the
germplasm and help to find strategies for future breeding activities.

Keywords: Multi-image analysis, SSR markers, mango varieties, primer, genetic parameters.
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