KHOA HOC CONG NGHE

DANH GIA DA DANG DI TRUYEN VA CAU TRUC
QUAN THE NGUOGN GEN XODAI (Manifera spp.)
BANG CHi THI GBS - SNP
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TOM TAT

Xoai (Mangifera indica 1.) 1a cay dan qua co gia tri kinh t€ cao tai Viet Nam. Muc tiéu ctia nghién
cttu nay nham danh gia mirc do da dang di truyén ctia 14 mau giéng xoai c6 ngudn goc tir cac tinh
thanh trong ca nuéc bang chi thi da hinh don nucleotide (SNP). Ky thuat GBS (Genotyping by
sequencing) duwoc tmg dung dé phat hién va sang loc 1.860 chi thi SNP chat luong cao va stt dung
trong phan tich ciu tric quan thé (bang phan mém STRUCTURE), phan nhém di truyén (bang
cong cu PowerMarker) ciing nhu cac chi s6 di truyén ctia cac miu giong xoai. Két qua cho thay,
bo mau giong nghién ctru c6 mirc do da dang di truyén twong déi cao, dua trén chi s6 da dang gen
GD (0,259) va hé so thong tin da hinh PIC (0,227) cta cac chi thi SNP. Bén canh phan nhém cta
mau giong doi chimg nhom ngoai Thanh Tra khac loai, 2 phan nhém mau giong xoai da duoc xac
dinh - mot phan nhom bao gém cac mau giong xoai phia Nam c6 nén di truyén déng nhat va mot
phan nhom ctia cac mau giong xoai con lai c6 nén di truyén pha tron. Két qua phan anh lich str lai
giong, chon tao khép kin gifta cac mau giong xoai phia Nam da gop phan xay dung co so di

truyén cho cac nghién ctru luu gitr va khai thac nguén gen xoai tai Viet Nam.

T khéa: Xoai, Mangifera spp., SNP, GBS, cau tric quan thé.

1. DAT VAN BE

Xoai (Manggifera indica L.) 1a cay an qua co
gia tri kinh té cao va duoc trong phd bién & cac
vung nhiét déi va can nhiét doi trén thé gioi [1].
Khong chi dugc st dung lam thuc phdm (@n tuoi,
say kho, nudc ép, chat diéu vi...), cac bo phan cua
cay xoai nhu: Ré, than, 14, vo qua, hat... con duoc
stt dung lam vi thudc trong y hoc cé truyén chita
tri mot s6 chimg bénh vé duong tiéu hoda, thiéu
mau, hen suyén... Tinh dén nam 2020, dién tich
canh tac xoai trén toan thé gioi dat khoang 6 trieu
hecta voi ,téng san luong woc tinh 51 triéu tan,
trong d6 An Po va Trung Qudc 1a 2 qudc gia san
xuat xoai hang dau [1]. Viet Nam 1a quoc gia san
xuat xoai ding thtr 13 thé gioi vé quy mo voi dién
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tich canh tac hon 114 nghin ha, tong san luong
hon 940 nghin tan [2]. Day déng thoi 1a mat hang
trai cay xuat khdu thé manh ctia nuéc ta trong
nhiing nam vira qua.

Trong qua trinh sinh trudong va phat trién, cay
x0di chiu 4anh huéng cta nhiéu yéu t6 sinh hoc
(bénh héo nhanh, bénh loét cay, rudi duc qua...)
ciing nhu yéu t6 phi sinh (nhiét d6 cuc doan, mua
bat thuong, nhiém man...). Thém vao do bién doi
khi hau, méi de doa chinh cho san xuit nong
nghiép, ciing gy ra nhiéu tac dong tiéu cuc anh
huéng truc tiép dén nang suat va chat luong qua
xoai [3]. Chinh vi vay, nghién cttu danh gia da
dang di truyén nhidm lam sang td quan hé di
truyén gitta cAc mau nguon gen va tim kiém, xac
dinh nhimg bién di di truyén lién quan dén tinh
trang 6 loi 1a hoat dong quan trong, quyét dinh
dén su thanh cong cta cong tac chon tao, cai thién
giong xoai. Tuong tu cac loai cay trong khac, da
dang di truyén giita cac ngudn gen xoai co thé
duoc danh gia thong qua dac diém hinh thai hoac
kiéu gen ADN hodac két hop ca hai. Panh gia cac
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chi tieu hinh thai la phuong thic don gian va
nhanh chéng nhat dé xac dinh cac mau nguén gen
tiém nang. Trong khi d6, chi thi phan t& véi wu
diém phan anh chinh xac ban chat di truyén ma
khong chiu tac dong cta diéu kién moi truong 1a
cach ti€p can phé bién trong cac nghién ctru danh
gia da dang di truyén.

Céac nghién cttu danh gia da dang di truyén
nguodn gen xoai da duoc thuc hién st dung hé chi
thi ngau nhién khong can thong tin trinh te hé gen
doi twong nghién ctru nhu: RAPD [4], ISSR [5],
ScoT [6, 7] va chi thi dac hiéu phat trién dua trén
thong tin hé gen nhu SSR [8, 9], InDel, SNP [10].
So véi cac loai chi thi phan tir khac, chi thi SNP
duoc xac dinh c6 nhiéu wu diém vuot tréi nhu: Chi
thi déng troi, c6 so luwong 16n va phan bo déng déu
trén toan hé gen. Tuy nhién, viéc phat trién va tng
dung thi SNP trén quy mo 16n bi han ché bdi cac
yéu cau vé ky thuat cing nhu trang thiét bi nghién
ctru hién dai va dat tién hon so voi cac loai chi thi
phan tit khac. Bén canh d6, cac loai thuc vat
thuong c6 hé gen lon va phic tap voi ty 1é cao
trinh tu lap, trong do nhiéu loai chua duoc gidi ma
hé gen hoan chinh ciing 1a tré ngai chinh trong
viéc tng dung chi thi SNP.

Cung voi su phat trién ctia cong nghe giai
trinh tu thé he moi, ky thuat xac dinh kiéu gen

thong qua giai trinh tu (GBS-Genotyping-By-
Sequencing) da trd thanh lya chon t6i wu cho cac
nghién cttu danh gia da dang di truyén nguon gen
thuc vat & quy mo toan he gen [11]. Gan day hé
gen xoai duoc giai ma day dua [12, 13] da cung cap
co so dit lieu trinh tu rat hitu ich, tao diéu kién cho
viec tng dung ky thuat GBS phuc vu danh gia da
dang di truyén va xa hon 1a cong tac chon tao
giong xoai bang chi thi phan ti.

Trong nghién ctu nay, sw da dang di truyén
gitta b6 mau ngudn gen xoai thu thap tir mot s6 dia
phuong trong ca nudc lan dau tién duoc danh gia
bang ky thuat GBS. Két qua nghién cttu nay cung
cap co so khoa hoc cho viéc lua chon nguén gen
xoai phu hop cho cong tac bao tén va chon tao
gidng xo0ai moi trong thoi gian toi tai Viet Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Mau 14 non ctia 21 mau giong xoai dai dién &
cac dia phuong trén ca nudc va mau Thanh tra st
dung lam d6i ching nhom ngoai (outgroup) duoc
thu thap tir Vuon Bao ton ctia Vién Khoa hoc Ky
thuat Nong 1am nghiép mién nui phia Bac, Vién
Nghién cttu Rau qua va Vién Cay dn qua mién
Nam. Ky hiéu, tén mau giong va thong tin lién
quan duoc thé hién & bang 1.

Bang 1. Danh sach méu gidng xoai st dung trong nghién ctru nay

STT Tén giong Ky hiéu Nguédn goc Ten khoa hoc
1 Xoai cat Yén Chau M1 Son La* Mangifera indica
2 Xoai Yén Minh vo hong M2 Ha Giang* Mangifera indica
3 Xoai Yén Minh qua dai M3 Ha Giang* Mangifera indica
4 Xoai Van Du M4 Phua Tho** Mangifera indica
5 Xoai Kim Hoang M5 Phu Tho** Mangifera indica
6 Xoai tuong M6 Bén Tre*** Mangifera indica
7 Xoai Thanh Ca M7 Tién Giang*** Mangifera indica

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2024

39



KHOA HOC CONG NGHE

8 Xoai Tt quy Vinh Long M8 Vinh Long*** Mangifera indica
9 Xoai Hon phan Can Tho M9 Can Tho™*** Mangifera indica
10 Xoai Cat trang Tién Giang M10 Tién Giang*** Mangifera indica
11 Xoai budi xanh M11 Tién Giang*** Mangifera indica
12 Xoai com M12 Khanh Hoa*** Mangifera indica
13 Xoai Tan Quang M13 Tién Giang*** Mangifera indica
14 Xoai nghé Tién Giang M14 Tién Giang*** Mangifera indica
15 Xoai cat mat M15 Khanh Hoa*** Mangifera indica
16 Xoai ngot Bén Tre M16 Bén Tre*** Mangifera indica
17 Xoai xiém gion M17 Bén Tre*** Mangifera indica
18 Xoai Lit Phung Tién M18 Bén Tre*** Mangifera indica
19 Thanh Tra M19 NA*** Bouea oppositifolia
20 Xoai cat nghé M20 NA* Mangifera indica
21 Xoai cat chu M21 NA** Mangifera indica
22 Xoai cat Hoa Loc M22 Tién Giang*** Mangifera indica

Ghi chu: NA - Khong co thong tin; * Thu tai Vién Nghién citu Rau qua, ** Thu tai Vién Khoa hoc Ky
thuat Nong Iam nghiép mién nui phia Bac; *** Thu tai Vién Cay dn qud mién Nam.

2.2. Phueong phap nghién ciru

Téch chiét ADN tong so: 100 mg 14 cia moi
mau nguon gen xoai duoc st dung dé tach chiét
ADN téng s6 bang DNeasy Plant Mini Kit
(Qiagen) theo huéng dan ctia nha cung cap. Tinh
nguyén ven, do tinh sach va nong do cac mau
ADN téng s6 duoc danh gia thong qua dién di trén
gel agarose 1% va do d¢ hap thu quang bang thiét
bi NanoDrop™ 2000.

Chuén bi thir vién GBS va gidi trinh t: ADN
téng so6 ctia cac mau nguodn gen xoai dugc dinh

lwong déng nhat vé nong do 25 ng/pL trudc khi
phan cat bdéi enzyme gidi han ApeKl (New
England Biolabs) tai 75°C trong 3 gio. Thu vién
GBS duoc thiét 1ap theo quy trinh cta Elshire va
cs (2011) [11] va duoc g di giai trinh te mot
chiéu (single-end read, voi chiéu dai 150 bp) trén
hé thong Illumina HighSeq 2500 tai cong ty
Yourgene Health (Pai Loan).

Xt Iy trinh tir va phén tich xdc dinh kiéu gen
SNP: Trinh tu tho cta timg mau nguén gen Xoai
duoc kiém tra xtt ly loai bo adapter va cac ving
trinh tu chat luong kém bang cac cong cu FastQC
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va Cutadapt v6i cac thong s6 theo quy trinh cta
Elshire va cs (2011) [11]. Cac doan trinh tu sau dé
duoc anh xa (mapping) 1én hé gen tham chiéu ctia
giong xoai Alphonso (ma Genbank: GCF_
011075055.1) [10] bang cong cu Bowtie2 dé phat
hién va sang loc bién di trinh tw (multi - variant
detection) gitra cac mau ngudn gen xoai trén nén
tang g6i cong cu NGSEP [14]. Dua trén tiéu chi
chat luong gidi trinh ty tai vi tri SNP (Q-score) >
20, tan s6 allen tht yéu (MAF - minor allele
frequency) > 0,01 va ty le khuyét thiéu di lieu tai
moi locus SNP <10%, dir lieu kiéu gen SNP dat yéu
cau gitta cAc mau nguon gen xoai dugc trich xuat
cho cac phan tich tiép theo.

Phén tich cdu tric quéan thé, xdc dinh cdc chi
s0 da dang di truyén va xdy dung mo hinh phan
nhom: Cau truc quan thé ctia bdo mau giong xoai
duoc x4c dinh bang cong cu STRUCTURE véi 10
lan kiém chung doc lap & moi gia tri Kt 1 - 10
(s6 quan thé tinh toan dua trén dir lieu kiéu gen),
25.000 burnin va 50.000 MCMC theo moé hinh
hén tap. Két qua phan tich sau dé duoc xit ly
bang cong cu STRUCTURESELECTOR va xac
dinh gia tri s0 quan thé K t6i wu theo phuong
phép ctia Evano [15]. Gi4 tri hé s6 thanh vién ¢ >
0,8 dugc ap dung dé phan dinh cac mau giong
X04ai vao cac quan thé, trong khi d6 mau giong voi
gia tri ¢ < 0,8 dugc xem 1a c6 nén di truyén lan
tap. Cac tham s6 di truyén, phan tich thanh phan
chinh Principal Coordinates Analysis - PcoA,
phan tich khoang cach di truyén dua trén tham so
Nei 1983 va phan tich AMOVA xac dinh phuong
sai di truyén & 2 cap do: () Gitra cac quan thé va
(ii) Trong cac quan thé duoc phan nhom dua trén
gia tri K toi wu duoc thuc hién trén phan mém
PowerMarker V3.25 [16]. Phan nhom di truyén
Neighbor-Joining dugc mé hinh héa bang phan
mém MEGA 11.

3. KET QUA NGHIEN CUU VA THAO LUAN

Cong tac thu thap, luu gitt va danh gia nguon
gen xoai, dac biét 1a cac ngudn gen dia phuong va
mau giong tir cac loai hoang dai c6 y nghia vo
cung quan trong, mang tinh quyét dinh dén su
thanh cong ctia cong tac chon, tao va phat trién
giong xoai mai. Dac biét trong boi canh phat trién
san xuat hang hda, st x6i mon da dang di truyén

nguodn gen xoai dia phuong mang nhitng dac tinh
quy sé 1a nhitng mat mat kho bu dap cho nghién
ctru nang cao chat luong va kha nang chong chiu
cac diéu kién bat thuan vo sinh va hitu sinh ctia
cay xoai [17].

3.1. Phan tich GBS va cac chi s6 da dang di
truyén dura trén chi thi SNP

Cung vo6i sy phat trién ctia cong nghé giai
trinh tw, cac chi thi phan t dya trén trinh te ADN
(SNP, InDel) v6i ru diém s6 luong va tan suat trén
hé gen 16n, mixc do da hinh cao, kha nang tai lap
va do tin cay cao da tré nén phd bién va dan thay
thé cac thé he chi thi phan tt dua trén phan ung
khuéch dai PCR (SSR, ISSR, RAPD...). V¢i su tién
bo khong ngumg ctia cong nghé giai trinh tu thong
luong 1on, ky thuat GBS c6 thé danh gia ki€u gen
ctia mot sO luong 16n cac da hinh trinh tu SNP &
quy mo trén toan hé gen véi hiéu suat cao va chi
phi thap [18]. Trong nghién cttu nay, téng s6 22
thu vien GBS da duoc thiét 1ap cho b6 mau giong
xoai nghién cttu. Tuy nhién, qua danh gia chat
luong thu vien GBS, 7 thu vién ctia cac mau: M05,
MO8, M09, M11, M13, M18 va M22 khong dat yéu
cau cho giai trinh tu. Vi vay buoc gidi trinh tu cho
cac thu viéen GBS duoc tién hanh cho 14 mau
giéng xoai va 01 mau thanh tra M19 va tao ra
12.815.809 doan doc véi chat luong cao. S6 lugng
doan doc thu duoc tir mdi mau giong bién thién tir
304.093 (M10 - Xoai Cat trang Tién Giang) dén
1.444.961 (M04 - Xoai Van Du), trung binh la
854.387,27 doan doc cho méi mau giong. D liéu
trinh te GBS sau d6 duoc anh xa lén hé gen tham
chiéu ctia giong xoai “Alphonso” véi trung binh
417.792,87 doan doc/thu vién (48,9%) anh xa thanh
cong. Trong d6, mau M02 (Xoai Yén Minh vo
hong) c6 ty 1é 4nh xa thanh cong cao nhat (62,28%)
va M19 (Thanh Tra) cé ty lé anh xa thap nhat
(20,07%). Do mau giong M19 (Thanh Tra) khong
thuoc chi Mangifera, két qua nay phan anh dung
kha nang anh xa di liéu GBS tir cac mau khac loai
lén hé gen tham chiéu ctia xoai.

Trinh tu GBS cta 15 mau 4anh xa thanh cong
trén hé gen tham chiéu bang goi cong cu NGSEP
da xac dinh duoc 25.632 bién di trinh tu thudc cac
nhom khac nhau (SNP, InDel, STR va cac loai bién
di da alen khac). Trong do, c6 1.860 SNP hai alen
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(bi-allelic SNP) co ty le khuyét dir lieu <10% da theo vi tri trén ving gen duoc thong ke tai bang 2
duoc lua chon cho céac phan tich ti€p theo (mat do6 va hinh 1.
trung binh 5,19 Mbp/1 SNP). Phan loai cac SNP

Bang 2. Thong ké phan loai cac SNP x4c dinh tir dit lieu GBS ctia 15 miu giong xoai

Phan loai S6 luong SNP
Téng s6 1.860
SNP trén viing ma hoéa (coding) 1.115
Bién di dong nghia (synonymous variant) 426
Bién di sai nghia (missense variant) 480
Mat bo ba két thuc (stop lost) 1
Tao bo ba két thuc (stop gained) 4
Mat bo ba khoi dau (start lost) 0
Bién di viing bat dau cat noi (dau 5’ intron) (splice donor variant) 0
Bién di viing ti€p nhan cat no6i (dau 3’ intron) (splice acceptor variant) 0
Bién di ving cat noi trong exon (exonic splice region variant) 3
Bién di vung cat noi (splice region variant) 26
Bién di ving 5’ UTR (5’ UTR variant) 74
Bién di ving 3’ UTR (3’ UTR variant) 101
SNP trén cac viing ma hoa khac (Other coding) 0
Bién di trén cac exon khong ma hoa (non coding transcript exon variant) 0
Bién di viing phia trudc phién ma (upstream transcript variant) 88
Bién di viing phia sau phién ma (downstream transcript variant) 40
Bién di viing intron (intron variant) 205
Bién di vung lién gen (intergenic variant) 412
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Hinh 1. Biéu d6 cac nhém bién di di truyén phan bé theo tan s6 allen phu (MAF) ctia chi thi SNP xac
dinh duoc tir b 15 miu gidng xoai bang ky thuit GBS

Ngoai 3 SNP trén cac contig/scaffold chua
duoc lap rap vao bo nhiém sic thé (NST) cua
giong xoai Alphonso, 1.857 SNP phan bo trén ting
NST véi so luong bién dong tir 41 (NST so 16) dén
168 (NST s6 01) (Hinh 2A-B). So voi nghién ctu
cua Wang va cs (2020) [12] st dung ky thuat giai
trinh tu lai hé gen (whole genome re-sequencing)
xac dinh duoc hon 19 triéu SNP tir bo 52 mau
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gidng xoai hay phan tich hé phién ma ctia Mahato
va cs (2016) [19] xac dinh duwoc hon 22 nghin SNP,
nghién ctu nay ap dung ky thuat GBS c6 do che
phu thap (low-coverage GBS) [20] nén s6 luong
SNP thu duoc qua phan tich GBS la tuong doi
thap. Mac du vay, so luong 1.857 chi thi SNP chat
luong cao xac dinh tir 15 mau giong hoan toan dap
ung duoc muc tiéu danh gia da dang di truyén.
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Hinh 2. M6 hinh (A) va biéu d6 (B) phan bd ctia 1.857 SNP cling cac hé s6 di truyén trén 20 nhiém sic
thé hé gen tham chiéu ctia giong xoai “Alphonso”
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Dua trén kiéu gen SNP, cac thong so di truyén
da duoc xac dinh cho bo mau giong xoai nghién
ctru. Theo d6, he so thong tin da hinh P/C ctia cac
locus SNP bién thién trong khoang 0,117 - 0,375
v0i gia tri trung binh theo timg NST thap nhat va
cao nhat ghi nhan lan luot & NST 20 (0,211) va
NST 5 (0,256). Tuong tu, chi s60 da dang gen
(Gene diversity — GD) cta cac locus SNP nghién
ctru bién thién trong khoang 0,116 - 0,500, gia tri
trung binh theo tirng NST thap nhat va cao nhat
ghi nhan lan luot & NST 20 (0,238) va NST 5
(0,300) (Hinh 2B).

Hé s6 thong tin da hinh P/C 1a chi s6 giup
danh gia hiéu qua cta chi thi phan ttr trong
nghién ctru di truyén mot quan thé nhat dinh va
ludn c6 gia tri t6i da < 0,5 do6i voi cac chi thi SNP
2 alen (khi c6 2 alen cuing xuat hién trong quan
thé véi tan suit bang nhau) [21]. Trong nghién
ctru nay, gia tri trung binh cta hé s6 PIC dat
0,227 cho thay, bo chi thi SNP xac dinh bing ky
thuat GBS c6 hiéu qua trong danh gia da dang di
truyén bo6 mau giong nghién cttu. Trong khi do,
chi s6 da dang gen GD - biéu hién cho muc do
bién di di truyén trén co s& ty 1é cac alen cta cac
locus dugc phan tich trong quan thé - dat trung
binh 0,259 cho thay, muc bién di di truyén tuong
doi cao cta bo mau giong xoai nghién ctu [22].
Két qua nay phan anh dung ngudn goc thu thap
tir nhiéu tinh, thanh trong ca nudc cua bo mau
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giong xoai nghién ctru.
3.2. C4u tric quan thé cia b6 mau gidng xoai

Nhim xac dinh moé hinh c4u truc di truyén caa
bo 15 mau giong xoai nghién ctru, phan tich phan
nhom bing phan mém STRUCTURE da duoc thuc
hién véi bo dir lieu 1.857 SNP duoc xac dinh trén
20 NST tham chiéu cta giong xoai “Alphonso”.
Két qua phan tich STRUCTURE du doan s6 quan
thé Ktoi wu trong bo mau nghién ctru 1a 2 (dua
trén chi s6 AK) hoac 3 (dua trén gia tri trung binh
LnP(X)) (Hinh 3A). Két hop voi thong tin phan
loai clia mau do6i ching nhom ngoai M19 (Thanh
Tra Bouea oppositifolia, khong thuoc chi
Mangifera), s6 quan thé t6i vu la 3 duoc lua chon.
Theo @6, M19 1a mau giong duy nhat c6 nén di
truyén thuoc quan thé K7 (hé s6 thanh vién gy, =
1), hoan toan khac biét so voi cac mau giong xoai
con lai. TAm mau giong xoai (MO01, M06, M10,
M12, M16, M17, M20 va M21) c6 nén di truyén
déng nhat cao thuoc quan thé K2 (g, = 0,99 ~ ).
Trong khi do, nén di truyén ctia sau mau giong
con lai 1a pha tron gitta quan thé K2va K3véi ty 1é
khac nhau. Nam mau giong (M03, M04, M07, M14
va M15) c6 nén di truyén pha tron (gia tri g < 0,8)
gitta quan thé K2va K3 (g, = 0,21 ~ 0,50va gy =
040 ~ 0,78). Riéng mau giong M02 c6 nén di
truyén dong nhat cao thudc quan thé K3 (gy; =

0,95) (Hinh 3B).
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Hinh 3. Két qua phan tich cdu trac quan thé bé miu giéng xoai bang chi thi SNP. (A) Biéu d6 xac dinh
s6 quan thé Kt8i vu. (B) Céu tric quan thé cia bé 15 miu giéng xoai véi gia tri s6 quan thé t6i wu K= 3.
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Phan tich thanh phan chinh PCoA cho két qua
phan nhém bo mau giéng xoai tuong déng voi két
qua cau tric quan thé STRUCTURE. Phan nhom 2
(gdm cac mau giong tng voi quan thé A2 va phan
nhém 3 (gém cac mau giong c6 nén di truyén pha

-10 0 10 20

PC2

PC1

tron gitra quan thé A2va K3 tach biét ro rang voi
phan nhém 1 (mau giong M19 tmg véi quan thé
K trén biéu @6 phan bo dua trén hai thanh phan
chinh dau tien PC1 va PC2 dai dién 43,24% bién di
tich liy.

30 40

10
5 ® Phan nhém 1

Phan nhom 2

0 Phan nhém 3

-10

Hinh 4. Phan nhém thanh phéan chinh PCoA ctia bd 15 mau gidng nghién cttu

3.3. Phan nhém di truyén boé miu giéng xoai

Dua trén kiéu gen SNP ctia b0 mau giong
nghién ctu, mic do khac biét di truyén cua cac
mau giong da duoc tinh toan dua trén cong thic
Neil983 bang phan mém PowerMarker. Gia tri
khoang céach di truyén trung binh ctia cac cap mau
giong 1a 0,222; dao dong tir 0,010 (M20 va M21)
dén 0,497 (M10 va M19). Cay phan nhom
Neighbor-Joining dia trén ma tran khoang cach di
truyén Neil983 phan chia 15 mau giong thanh 3
phan nhom. Tuong dong véi két qua phan tich ciu
trac quan thé va phan tich thanh phan chinh
PCoA, phan nhém I bao gom mau giéng doi ching
nhom ngoai (M19 - Thanh Tra) thudc loai Bouea
oppositifolia tach biét véi 2 phan nhom con lai.
Phan nhom II bao gom 8 mau giong xoai, phan lon
la cac mau c6 ngudn goc thu thap tir cac tinh phia
Nam va c6 nén di truyén dong nhat (thuoc quan
thé K2). Mau giong M01 (Xoai cat Yen Chau - thu
thap tir phia Bac) thuoc phan nhom II goi y vé
nguodn goc du nhap tir cac tinh phia Nam cia mau
giong nay. Phan nhom III bao gém 6 mau giong,
trong d6 3 mau giong M03 (Xoai Yén Minh qua
dai), M14 (Xoai nghé Tién Giang) va M15 (Xoai
cat mat) c6 vi tri phan nhom twong doi gan voéi
phan nhém II, voi nén di truyén pha tron can bang
gitta quan thé A2va K3 da duoc xac dinh boi phan

tich cau trac quan thé (Hinh 3B). Trong khi do,
cac mau giong con lai cia phan nhom IIT 1a M02
(Xoai Yen Minh vo hong), M04 (Xoai Van Du) va
MO07 (Xoai Thanh Ca) c6 quan hé di truyén tuong
do6i gan nhau va phan biét khac r6 v6i phan nhom
II v6i nén di truyén déng nhat cao hon véi quan
thé A3 (Hinh 5).

Ngoai phan nhom I do chi c6 mot mau giong
M19, cac thong so di truyén trung binh da duoc
xac dinh cho cac phan nhom II va III. Theo do,
khoang cach di truyén Neil983 gitta 2 phan nhom
dat 0,667 va cac chi s6 H, GD va PIC cua phan
nhém III (1an luot 14 0,251, 0,342 va 0,287) cao hon
ctia phan nhém II (lan luwot la 0,167, 0,233 va
0,199). Bén canh d6, phan tich phuong sai di
truyén AMOVA cho thay, chi c6 1% bién di di
truyén xdy ra gitta phan nhom II va III, trong khi
do 99% bién di ghi nhan duoc trong cac phan
nhom. Gia tri PhiPT gitta hai phan nhom chi dat
0,014 va khong c6 y nghia thong ké (p = 0,322).
Két qua nay cho thdy, cac mau giong xoai thuoc
phan nhom III ¢6 tinh da dang di truyén cao hon
so voi phan nhom II va phu hop voi két qua phan
nhom di truyén. Tuong quan di truyén ciing goi y
kha nang két hop cac mau giong thudc hai phan
nhom nay trong céac t6 hop lai nhim thu duoc bién
di c6 loi vé uwu thé lai cao nhat.
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© M20 (Xoai cét nghé)

© M21 (Xoai cét chu)

@ W16 (Xoai ngot Bén Tre)

© W10 (Xoai cét trang Tién Giang)

© M06 (Xoai trgng)

© M17 (Xoai xiém gion)

© Mo1 (Xoai cat Yén Chéu)

© M12 (Xoai com)

M03 (Xoai Yén Minh qua dai)

M14 (Xoai nghé Tién Giang)

M15 (Xoai cét mat)

MO7 (Xoai Thanh Ca)

M02 (Xoai Yén Minh vé hong)

M04 (Xoai Vén Du)

& W19 (Thanh Tr3)

Hinh 5. Cay phan nhém di truyén ctia cic méu giéng xoai dua trén 1.567 chi thi SNP x4c dinh tir dit liéu GBS.
Ky hiéu 3 phan nhém turong tng véi két qua xac dinh ciu tric quén thé ctia b miu gidng nghién ciru

Tai Viéet Nam cac chi thi phan tr dya trén ky
thuat PCR da duoc st dung trong danh gia da
dang di truyén cac mau giong xoai. Nguyén Thi
Lang va cs (2020) [9] da sit dung 31 chi thi SSR dé
phan nhom 30 mau dai dién cho 16 giong xoai
thanh 4 nhom chinh, trong do6 c6 7 giong nhap noi,
thu thap & dong bang song Cttu Long. Tuong ting
voi muc do tuong dong di truyén dao dong trong
khoang 47 - 100%, két qua phan nhom phan anh
ding nguon goc cta nhém cac mau giong xoai
nhap noi va xoai Viet Nam déng thoi cho thay, su
khac biét kiéu gen khong dang ké gitta cac mau
giong xoai Viet Nam. Trong khi d6, Nguyén Thi
Thanh Nha va cs (2021) [7] da danh gia kiéu gen
30 mau dai dién cho 13 giong xoai thu thap ¢ cac
tinh mién Trung va Nam bo bang 22 chi thi SCoT.
Cac mau giong xoai c6 muc do tuong dong di
truyén tuong do6i cao (trong khoang 83 - 97%) va
duoc phan thanh 2 nhom chinh. Hai nghién ctu
tren st dung cac chi thi phan t& da alen vo6i so
luong alen trung binh dat 4,1 (chi thi SSR) va 15,2
(chi thi SCoT), do d6 c6 chi s6 PIC cao hon so voi

ghi nhan dua trén chi thi SNP trong nghién ctu
nay. Két qua tuong tu cing da duoc ghi nhan &
nghién ctru phan tich di truyén st dung chi thi
GBS-SNP cuta Pavan va cs (2018) [18], Cericola va
cs (2018) [20].

Céc cong bo truoc day cing cho thay, mot so
luong chi thi SNP gi¢i han c6 thé dam bao phu
hop cho nghién cttu da dang di truyén va phan tich
ciu truc quan thé & xoai. Thong qua gidi trinh tur
hé phién ma tir miu 14 ctia mot s6 giong xo0ai An
bo, Singh va cs (2016) [23] da phat trién va lua
chon 1.159 chi thi SNP chat luong cao dé danh gia
phan chia 84 giéng xoai tai An Po thanh 2 phan
nhom c6 nén di truyén twong quan véi ngudn goc
thu thap, trong d6 c6 mot phan nhom cé nén di
truyén pha tron ro rét. Trén quy mo 16n hon voi
b0 106 mau giong xoai thu thap trén toan thé gioi,
Warschefsky va cs (2014) [24] da xac dinh duoc
612 chi thi SNP chat luong cao ttr dit lieu RADseq.
Két qua phan tich phan nhom va cau trac di truyén
da cho thay, nhom cac mau giong xoai khu vuc
Pong Nam A c6 nén di truyén déng ngudn véi chi
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mot so it mau giong c6 nén di truyén pha tron tir
cac mau giong An Po, chau Phi va chau My.
Tuong tu, chi v6i 272 chi thi SNP, nén di truyén
ctia bo 208 mau giong xoai & Australia da duoc xac
dinh thudc 4 phan nhom, trong d6 phan nhém cac
mau giong xoai Pong Nam A c6 su khac biéet di
truyén ro rang voi cac phan nhom con lai [25]. Cac
két qua trén thong nhat voi nghién cttu nay, mac
du s6 luong mau giong duoc phan tich khong lon
nhung viéc st dung bo chi thi SNP phan bo trén
toan heé gen da gitp phan dinh nguén goc di
truyén va tuong quan voi vung dia ly ctia cac mau
giong xoai Viet Nam. Bén canh do, nén di truyén
déng nhat duoc ghi nhan & 2/3 s6 mau giong
nghién ctru phu hop véi cac nghién ctru da cong bo
truoe day [7, 9] va co thé xem la dac diém di
truyén dac trung ctia nguon gen xoai Viét Nam,
mac du trai qua lich sir lai tao, chon loc tuong doi
dai ké tir khi dwoc du nhap tir An Do [23].
4. KET LUAN

Trong nghién ctu nay, lan dau tién ky thuat
GBS duoc ap dung nham xac dinh kiéu gen SNP
phuc vu danh gia da dang di truyén va phan tich
quan thé ctia b6 mau giéng xoai Viet Nam. Thong
qua 1.860 chi thi SNP chat luong cao phan b6 trén
toan hé gen, cAc mau giong xoai nghién ctru duoc
xac dinh co muc do da dang di truyén trung binh.
Trong khi do, phan tich ciu tric quan thé cho
thay, 2 nhom voi nén di truyén khac biét: Nhom co
nén di truyén déng nhat (cac mau giong xoai phia
Nam) va nhom c6 nén di truyén pha tron (cac mau
giong xoai phia Bac va phia Nam). Két qua nay
khong chi gép phan tao lap co s& di truyén cho
cong tac luu gitr va phat trién ngudn gen xoai ma
con minh ching cho hiéu qua va tinh kha thi cta
viéc trién khai ky thuat GBS tai Viet Nam.
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(Mangifera spp.) GERMPLASMS USING GBS - BASED SNP MARKERS
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Summary

Mango (Mangifera indica L.) is an economically significant fruit tree in Vietnam. This study aims
to evaluate the genetic diversity of 15 mango accessions collected nationwide using single
nucleotide polymorphism (SNP) markers. The GBS (Genotyping by sequencing) technique was
applied to explore and screen 1,860 high - quality SNP markers, which were then utilized in
population structure analysis (using the STRUCTURE v.4.3 software) and genetic clustering
(using the PowerMarker v.3.25 software) as well as determining genetic indices among collected
mango samples. The results showed that the studied mango accessions harbor a relatively high
level of genetic diversity, as demonstrated by the genetic diversity index (GD) and the
polymorphic information coefficient (P/C) determined based on the SNP markers. In addition to
the subgroup of the out-group, interspecific Thanh Tra accessions, two subgroups of the mango
accessions were identified - one consisting of southern - originated accessions with a
homogeneous genetic background and one of the remaining accessions having an admixture
genetic background. This result reflected the history of closed breeding and selection among
mango varieties in the southern region. It might contribute to an essential genetic foundation for
research in the conservation and exploitation of mango genetic resources in Vietnam.
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