S dung chi thi phan tli SSRs dé phan tich da dang di truyén
cac dong/giong budi thu thap 6 cac vung sinh thai khac nhau ctia Viét Nam
Nguyén Phuong Thay'', D6 Thi Ngoc Ha?, Tran Thi Oanh Yén!, Dao Thi Bé Bay!
"Vién Cay an qua mién Nam

“Trung tam Nghién cdu thuc nghiém lam nghiép Bong Nam B

Ngay nhan bai 12.1.2015, ngay chuyé’n phan bién 22.1.2015, ngay nhan phan bién 2.3.2015, ngay chap nhan dang 16.3.2015

Phan tich moi quan hé di truyen 15 glong/dong budi thu thap 0 cac vung khac nhau cua Viét Nam bang
chi thi phén tir SSR cho thay, c6 18 moi cho san phim khuéch dai phan doan ADN, trong d6 c6 3 moi xuét
hién phan doan ADN nhung thé hién trang thai don hinh va 15 méi con lai thé hién trang thai da hinh
(chiém ty 1¢ 83,33%). Gia tri PIC dao dong tir 0,31 dén 0,74 va gia tri PIC trung binh la 0,44. T¥ 1é céc
alen di hop (H%) ciia cidc miu phén tich cao, trung binh la 38,46%. Két qua phan tich da dang di truven
theo phuong phap UPGMA dua vao chi 56 tuong dong gian don SM thu dugc hé sb tuong dono di truyén
cua 15 glong/dong buéi dao dong tir 0,46 dén 0,87. Duwa trén gian do phin nhom cho thay, néu xét mirc do
twong dong di truyén cia 15 giéng/dbng buéi phén tich sé chia chiing thanh 4 nhém chinh. Két qua phéan
tich mbi quan hé di truyén trong nghién ciru nay l1a co sé cho viée lwa chon cac gibng/dong buéi bé me
trong chuwong trinh lai tao giong.

Tir khda: chi thi sinh hoc phan tiv SSRs, giong/dong buéi, phin tich da dang di truyén, so dé pha hé hinh cdy.

Chi s6 phén loai 4.6

ASSESSMENT OF GENETIC DIVERSITY IN
PUMMELO (CITRUS MAXIMA (BURM.) MERR.)
ACCESSIONS IN VIETNAM BY UTILIZING
SIMPLE SEQUENCE REPEAT (SSR) MARKERS

Summary

Genetic relationships among 15 pummelo (Citrus maxima (Burm.)
Merr.) accessions collected from different areas of Vietnam
have been investigated by using ADN-based simple sequence
repeat (SSR) markers. A total of 18 SSR primers have been
individually amplified to allow the differentiation of materials.
The polymorphisms (83.33%) were obtained by simple sequence
repeats (SSRs). The mean polymorphic information content
(PIC) for each of these marker systems has been 0.44, which
has suggested that all the marker systems have been effective in
determining polymorphisms. The UPGMA dendrogram which
has been constructed by using data of tow marker systems has
separated the genotypes into four main clusters. These results have
supported that germplasm studies have indicated a considerable

genetic diversity.

Keywords: citrus maxima (Burm.) Merr, genealogy dendrogram
genetic diversity, Pummelo accessions, SSR marker.

Classification number 4.6
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bat van de

Cay buoi (Citrus maxima Merr.)
c6 ngudn gde ¢ ving nhiét déi, can
nhiét d6i thude chau A va duoc tréng
& Trung Qudc cach nay hon 2000
nam [1, 2]. Theo Barrett va Rhodes
(1976) [3], cay buoi la 1 trong 3 loai
cdy c6 mui khong do qué trinh lai
tao trong tu nhién tao ra va hiu hét
cac nghién ciru sau nay déu déng y
voi két luan nay [4-7]. Ngoai ra, cay
buoi con 1a cdy bd me cua nhiéu loai
cdy ¢6 mui nhu: chanh, cam va budi
chum.

O nudc ta, cdy buoi duogc tréng
pho bién tir Bic téi Nam va gitr vi tri
quan trong trong nhom cay trong cho
qua phuc vu xuét khiu vi chit luong
qua ngon, vo day, dé dang xu 1y sau
thu hoach va vin chuyén. Cac tinh

phia Nam co nguon gen cay buai rat



da dang, trong d6 c6 mot s6 giong budi thuong pham
duoc wa chudng trén thi truong trong va ngoai nudc
nhu: buéi Nim roi, buoi Da xanh, budi Long cd co,
buoi Puong 14 cam, buoi Pudng da lang... Bén canh
do, c6 nhitng giéng budi khong duoc wa chudng trén
thi truong do vi chua, chét lugng qua kém, nhiéu hat
nhung c6 ham lugng lycopen cao 1a buoi Huyét, buai
Do (Nam du)... duge dung lam ngudn vat liéu ban dau
cho cong tac lai tao, nham tao ra gidng budi pham chat
ngon va ham lugng lycopen cao. Viéc phan loai vé sur
phat sinh loai cAy c6 mui néi chung va cdy budi noi
riéng rit phirc tap, gdy nhiéu tranh cdi va d& nhdm lan,
chu yéu 1a do qua trinh lai tao tu nhién giita cac giong
cung loai hodc khac loai, tin sb cao cua dot bién chdi,
lich str canh tac 1au doi va phan bo rong [5].

Str dung chi thi phin tir trong phén tich da dang di
truyén c6 lgi thé hon so voi phan tich hinh thai dya
vao dac diém kiéu hinh, boi vi chi thi phan tuo noi
chung khong bi anh huong boi tic dong bén ngoai. Su
dung chi thi phén tir co thé so sanh giéng/dc‘mg ngufm
gen thu thap tai bt ky thoi gian ndo trong ndm, trong
khi dac diém kiéu hinh c6 thé bj anh huong boi mdi
truong, ky thuat canh tac (The citrus and date crop
germplasm committee, USA, CDCGC, 2004). Mot
trong nhitng chi thi phan tor ¢6 d¢ chinh xac cao la
SSRs (microsatellites hoac simple sequence repeats),
muc dd da hinh cao, nhiéu alen, déng troi, phan b
ngau nhién trén bd gen thuc vat va duoc tmg dung
trong nghién ctru di truyén cta cay co mai [6, 8-16].
Yong va ctv (2006) str dung chi thi phan tir SSRs phan
loai budi va két luan loai budi la ciy don phoi va co
tinh da hinh cao [2]. Ngoai chi thi phan tir SSRs thi
RAPD (random amplified polymorphic DNA) ciing
duge chon trong phén tich da dang di truyén trén cay
buoi [1, 17].

Giai thich mbi quan hé di truyén, phén loai di truyén
va da dang di truyén ¢6 vai tro quan trong trong chién
luge chon tao gidng, bao ton da dang sinh hoc va ning
cao hiéu qua chon gibng [6, 18] va la myc tiéu nghién
clru quan trong can duge dat ra. Trong nghién ctru nay,
chang t6i stir dung chi thi phan tir SSRs danh gid da
dang di truyén tap doan gidng budi thu thap co thit qua

TAP CHI
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mau vang dén do dé co co so khoa hoc va tao dot pha

moi trong chon tao giong buai.

Nguyén liéu va phuong phap nghién ciu

Nguyén liéu

Téap doan 15 gidng/dong buai do Vién Cay an qua

mién Nam suu tap (bang 1).

23 cap moi SSRs duoc st dung cho phan tich da
dang di truyén. Trinh tu chudi nucleotide cua cac doan

mdi dugce trinh by ¢ bang 2.

Beng 1: 13 giong/dong buvi duge sic dung phdn tich da dang di trvén

STT Tén gibng .:itn:;lil:r il Tén gibng \lil:?:] t;c
B Dasah Titn Giang 9 Budi Long hing Tién ('ri;t-uu
2 BudiDaxanh Bén Tre 10 Budi Long b cd Tién [ilun:_-
1 Buai Tir qui Béln Tre 1T Budi Nam roi dﬂo Tién Giang
4 Budi Do nim di Tien Giang 12 Buai Ha Ngi goc ghép buai Lingcdca 13 Noi
5 Buoi Huyet Ben Tre 13 Budi Ha Nji trong tirhat | Ha Noi
6 BuoiDumglicm  DongNet 14 Budi Ha Ngi rbng i hat 2 HA Ngi
7 BuiDumghéng  Ving Tiw 15 Budi Hi N§i trong tir hat 3 Ha Ny

8 Budi Nam roi Vinh Long

Beng 2: cdc dogn moi SSRs diege st dung cho phan tich da dang

STT  Cic dogn mbi Trinh ty nucleotidic (5'-3') Sin phim
g khuech dai
l . F: GAAAGGGTTACTTGACCAGGC i
Gal R: CTTCCCAGCTGCACAAGC
. — F: GGATGAAAAATGCTCAAAATG
¥ = R: TAGTACCCACAGGGAAGAGAGC
, Fiii F: AGGTCTACATTGGCATTGTC

R: ACATGCAGTGCTATAATGAATG
F: ACAGAAGGTAGTATTTTAGGG
R: TIGTTTGGATGGGAAG

F: CAGAGACAGCCAAGAGA

R: GCTTCTTACATTCCTCAAA

F: CCACACAGGCAGACA

4 mCrCIR02A09

5 mCrCIRO3COR

k2 mCCIROIGOS b T TGGAGGAGCTTTAC
. F: GCTTTCGATCCCTCCACATA
cAm! R: GATCCCTACAATCCTTGGTCC
. F: TICCTTATGTAATTGCTCTTTG
§ ATCH R: TGTGAGTGTTTGTGCGTGTG
i FAAAGGGAAMGCCCTAATCTCA
R: CTICCTCTTGCGGAGTGTTC
W eacts F. TAAATC TCC ACT CTG CAAAAG €
ALIS R: GAT AGG AAG CGT CGT AGA CCG
v E F: GGT GAT GCT GCT ACT GAT GC
G R:CAATTG TGAATT TGT GAT TCC G
8 F1 CGC CAAGCT TAC CAC TCACTAC
- F: GCC ACG ATT TGT AGG GG !
. F: CGAACT CATTAAAAG CCG AAAC
: : R: CAA CAA CCA CCA CTC TCA CG
i Sk F: AGA GAA GAA ACATTT GCG GAG €
R: GAG ATG GGA CTT GGT TCA CAC G
A - F: GCA CCT TTT ATA CCT GAC TCG G

R: TTC AGC ATT TGA GTT GGT TAC G
F: GAT CTT GAC TGA ACT TAA AG

R: ATG TAT TGT GTT GAT AAC G

F: GGA CCACAACAA
R: TGG AGA CAC AAA GAA
F: AAG CAT TTA GGG AGG GTC ACT
R: TGC TGC TGC TGT TGT TGT TCT
F: GAT CAAAACATTATTCCAA

R: TTT TTC ATC AAC AAGACT G

16 TAAS2

7 mCrCIR0ICO6a

18 mCrCIR0IF04a

9 mCrCIR01 D06

20 CMS-23 F: CTATGT GAC AGC ACT GAT GG
R:TTT CCTATC TCT CTT GAG ACA T

1 CMS-26 ETGATGT CTT GAT CCA CACTTC €

- - R: ACT CAAAGC TCC GCT ACA GTG

= AMBS F:CCCTGC ACAAAAACT CAC A

= : Z R TGG GGG TGT TGAATG GTA AT

2 G103 F:GCCTTC TTG ATT TAC CGG AC

R TGC TCC GAA CTT CAT CAT TG

di truyven
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Phuwong phap

Mau 14 non cua 15 gidng/dong budi duge thu vao
budi sang tir 8 dén 9 gio, rra sach bang nudc cat vo
tring va lam kho bing gidy thdm. L4 duoc nghién
thanh bot min trong dung dich nito long, sau do ton trir
ngay ¢ -20°C va dung cho ly trich ADN.

Trich ADN: bing bo kit DNeasy Plant Mini cua
QIAGEN. Céc budc trong qua trinh ly trich ADN duoc
thuc hién theo quy trinh cé sén trong bd Kit DNeasy
Plant Mini cua QIAGEN.

Kiém tra ADN sau khi ly trich: ADN sau khi ly trich
duoc kiém tra trén gel agarose 0.8%, dién di & hiéu
dién thé 50 V trong 45 phiit.

Phan tich tinh da hinh dwa vao chi thi phan tu
SSRs: ky thuat SSRs dugc thuc hién theo Golein va
ddng tac gia (2012) c6 hiéu chinh cho phi hop: khuéch
dai nhitng doan SSRs tir bd gen ADN duoc thuce hién
trong phan tmg PCR (25 pl) gom: 1 x PCR buffer, 0,2
mM dNTP, 0,3 uM primer, 2 mM MgCl,, 1 unit Taq
DNA polymerase va 50 ng ADN mau. Chu ky khuéch
dai gom cac budc: tach sgi doi ¢ 95°C trong 12 phit,
theo sau la 35 chu ky 95°C trong 1 phut, 57-58°C trong
I phat, 72°C trong 1,5 phit va giai doan két thic &
72°C trong 15 phut.

Kiém tra san ph(?'m PCR: san pham PCR duoc kiém
tra bang cach dién di trén gel agarose 2%. Céac san
phim PCR khuéch dai sau khi dién di duoc ghi nhan
bﬁng cach ¢o su hién dién cua doan ADN khuéch dai
trén gel l1a 1 va khong co6 su hién dién la 0.

Phdn tich 1/1511g ké. phan tich, danh gia da dang di
truyén cac gibng/dong budi dua trén hé 50 tuong dé‘n g
Jaccard va phuong phap UPGMA bang phin mém
NTSYSpc 2.1. Ham lugng thong tin tinh da hinh PIC
(polymorphic information content) cua moi cdp moi
SSRs duoc xac dinh theo cong thire:

PIC = 1- 2P}

Trong do: P la tAn s6 xuat hién cua allen th i.
Pham vi gia trj PIC tir 0 (khong da hinh) t&i 1 (da hinh
hoan toan).

Ty 1é di hop tu (H%) cua moi mau duge tinh theo
cong thie:

H% = X/(M-Y)

Trong do: X la t6ng s6 moi co xuat hién 2 alen/
locus SSRs: M 14 téng s6 mdi duge su dung trong

HOA HOC \/.,
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nghién ciru; Y la tong s6 moi khéng xudt hién phan
doan ADN.

Ket qua va thao ludn

Phan tich tinh da hinh giong buéi dwa vao chi thi
phin tir SSRs

Két qua phan tich tinh da hinh ADN trong tdp doan
15 giébng/dong budi sir dung chi thi phan tr SSRs cho
da hinh duoc trinh bay ¢ bang 3.

Bang 3: két qua sir dung moi trong phieong phap SSRs

56 miu cho Tong = L fo
STT Moi S.::‘m phflnl 50 phgn Kick thugs il 150 ]Jf_mn dun’:_m PIC
khuech dai doan dogn (hp) da blok (3%)

1 CATO1 13 2 160-175 100 048
2 ATCO9 14 1 180 100 0.00
3 AGI4 13 3 140-190 100 0,59
4 TAA3 15 3 150-190 66.67 0,35
5 TAALS 14 | 160 100 0.00
6 TAAd] 14 5 130-160 100 0,68
7 TAA4S 9 3 83-140 100 0,31
§  CACIS 15 2 160-180 30 045
9  CACH 14 3 175-210 100 0.63
10 CT19 14 3 150180 100 0.63
1 CT 14 i 140-190 100 0.64
12 GTo3 15 2 175-200 30 0.37
13 AMBS 15 3 130-160 100 0,63
14 CMS-26 14 | 175 100 0.00
15 mCrCIROICO6a 14 4 160-200 100 0,74
16 mCrCIROIF04a 14 2 200-240 100 049
17 mCrCIR03GOS 15 2 230-245 50 0,37
18 mCrCIROICO8 13 3 195-220 100 0,52
H¢ s6 PIC trung binh 044

23 cip mdi SSRs su dung trong thi nghiém
cho thiy: 5 méi TAA27, mCrCIR02A09, TAAS?,
mCrCIROID06a va CMS-23 khong xuat hién phan
doan ADN (allen). 18 mdi cho san phrflm khuéch dai
phin doan ADN, trong d6 ¢6 3 mdi ATC09, TAA1S va
CMS-26 ¢6 xuat hién phan doan ADN nhung thé hién
trang'théi don hinh (monomorphism) va 15 mdi con
lai th¢ hién trang théi da hinh (polymorphism), chiém
ty 1€ 83,33%.

M1234567 8910111213 1415M M1 234567 89101112131415M

200bp
|w:.— P T 1 T] ey

Hink Lo doan moi CT19 cria cde méu

i A Hink 1b doan moi GTO3 cria cic min
grong bueen e {-15

wiong buwai ae 1-15
Ghi elai: M: thang ADN 50 bp: 1 buweai Da anh dong [ (Bén Tre):
2 bt Dayanh dong 2 (Tién Giang); 3+ b Tie quy's 4: birai Po;
32 hueri Huver: 6: beei DPueomg la cam; 7+ bieoi Diecng fi(;li‘.,’. 8 breai Nam vy
Y: beot Leng hong: 10: bieai Long ¢6 co: 11 hieeri Do Ha Noi: ‘
12 hieeri Nam roi vucr do: 13- h i

woi Do Hea Noi trang ar hat (eiyv si 1),
14: bt Do Ha Noi trong e hat (cav so e 1

bl 5 3 3 = ) :
215 bueot Do Ha Noi wrong fir hat (cdv o 3)

al



Mbi mdi da hinh biéu
hién sb lugng alen khac
nhau gitra cac locus.
Trong thi nghiém nay, thu
duoc tong sb 1a 43 alen
tir 15 mdi da hinh, trung
binh ¢6 2,87 alen trén mot  1504p
mdi SSRs. Trong do, moi  100bp
co tinh da hinh cao nhat
la TAA41 (5 alen), két
qua nay thdp hon so voi
két qua nghién ctru cua
Tran Thi Oanh Yén va
ctv (2003) [19] khi phén

ngudn gen cdy c6 mui &

Viét Nam bang chi thi

Microsatelites cho 18 alen. Tong s6 344 alen di dugc
khuéch dai tir 18 mdi SSRs, véi kich thuge cua alen
khuéch dai trong khoang tir 85 bp dén 245 bp (hinh
la, 1b).

Mirc d¢ da dang di truyén kiéu gen cac giéng/dc‘mg
bLI'O’I phén tich dugc danh gia thong qua gia tri PIC mdi
mdi. Gia trj PIC dao dong tir 0,31 (mdi TAA45) dén

0,74 (m6i mCrCIR01CO06a), voi gia tri PIC trung binh
la 0,44. Tam moi (mCrCIR03C08, AG14, CAC33,
CT19, CT21, AMBS5, TTA41, mCrCIR01CO6a) cho
tinh da hinh cao, vai gia tri PIC > 0,5 (chiém 53,3%)
(bang 3). Gia tri PIC = 0 la tai vi tri locus chi co 1 alen
don hinh. Theo DeWoody va ctv (1995), cac mdi SSRs
cO gia tri PIC I6n hon hodc bang 0,5 s¢& cho su phan
biét cao vé ty 1¢ da hinh cta mbi do.

Ty 18 céc alen di hop (H%) cua cac mau phén tich
cao, ty 1& di hop trung binh la 38,46%. Ty 1€ alen di
hop cao nhat 1a 52,9% o mau budi Da xanh Bén Tre
va thap nhét 1a 27,78% & mau budi Do Ha Noi trong
tir hat (ciy s6 3). Khuat Hiru Trung va ctv (2009) ciing
ghi nhan duoc ty 1€ di hop cao nhat thudc giéng buai
Da xanh (51,66%) va ty 1¢ di hop trung binh trén 11
gibng buoi 1a 41,19% [20].

Qua két qua nghlen ctru, chung t61 nhén thay cap
mdi TAA41 ¢ thé sir dung dé phan blet gibng buoi
Nédm 1‘01 budi Puong hong voi cac gidng budi khac,
cap moi TAA45 c6 thé phan biét duge buoi Da xanh
Tién Giang, bugi Puong 1 cam vai cac glong buai
khac (hinh 2a, 2b).

TAP CHI
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M1 2 345 67 891011121314 15M

Hinh 2a: doan moi TAA41 ciia cde mau
giong buoi tir 1-135

67 89 M 1011121314 15

M1234 5

150bp - e

100bp [
-

Hinh 2b: doan moi TAA43 ciia cde mdu
giong buwoi tir 1-15

Ghi chii: M: thang ADN 50 bp; 1: budi Da xanh dong 1 (Bén Tre): 2: budi Da xanh dong 2 (Tién Giane
3: bueai Tie quy; 4: buai Do; 5: buai Huw..’ 6: buegi Dwong ld cam; 7: buei Dieomg hunrgr\' e
9: budi Long Imm,r 10: biedi Long ¢ co; 11 birai Do Ha Ngi; 12: -

tich tinh da dang di truyén 13: bugi Do He Noi trong tie hat (cdy s6 1); 14: budi Do Ha Noi tring tir hat (cdv 56 2); 15: biedi D6 Ha Ngi trong

bueai Nam roi;
bwegi Nam roi ruér do;

tie hat (cdv 56 3)

Moi quan hé di truyén ciia 15 giéng/d(‘mg buoi

Két qua phan tich da dang di truyén theo phuong
phdp UPGMA duya vio chi s6 twong déng gian don
SM (simple matchmg coefficient) thu dugc méi tuong
quan di truyén gitra 15 glong/dong buoi thé hién qua

hé s twong dong di truyén (bang 4) va biéu db hinh
cay (hinh 3).

Bt”lg hé so rong mg d ye ua 15 gione WM Oeai phe SS N
A dc g di truyen ¢ i
£ & glong de ] an ftich
4 lrong ! ¢ 'II I R
' 3
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Confiomt

Hinh 3: gian do da dang di truyén 15 gr’tf{fg/d(ing budi theo hé 56 di truvén
giong nhau cuia Jaccard va kiéu phan nhom UPGMA

Hé s6 twong ddng di truyén cua 15 gibng/dong budi
dao dong tir 0,46 dén 0,87. Trong do, cip gidng/dong
c6 hé sb tuong dong di truyén cao nhét (0,87) 1a buoi
Da xanh Tién Giang va buoi Da xanh Bén Tre, cap
gidng/dong c6 hé s twong dong di truyén thép nhit
(0,46) 1a buoi Da xanh Tién Giang va buai Long hdng.

Dua trén gian d6 phan nhém cho thiy, néu xét mirc
do twong dong di truyén cua 15 giong/dong buoi phan
tich & 0,64 s€ chia ching thanh 4 nhom chinh, gom:

Nhém I: bao gém 3 gidng: budgi Nam roi do, buoi
Long Co ¢o, bugi Do (Nam di) véi mie tuong dng
di truyén dao dong tir 0,65 dén 0,80. TAt ca cic gidng
trong nhom [ duge thu thap tai tinh Tién Giang.

Nhom I1: 14 cac gidng budi Puong hong, bugi Nam
roi, bugi Long hong, budi Huyét, c6 hé s tuong dong
di truyén dao dong tir 0,65-0,76.

Nhom III: gém cac giéng: buoi Do Ha Noi tréng
tir hat (cdy so 3), buoi Do Ha Noi trong tir hat (cdy sb
D), bugi Do Ha Noi ghép trén gbe ghép buoi Long co
20, budi Puong Da lang, buoi Do Ha Néi t1'6ng tur hat
cdy ) 1), buoi T quy va ghi nhan hé sd tuong déng
1i truyén dao dong tir 0,57-0,83. Tir két qua trén da
chimg minh ring, néu budi duoc trong tir hat thi doi
~on sé& phan ly tinh trang.

Nhom IV: gém 2 gidng con lai 2 busi Da xanh thy
"hap tai Bén Tre va budi Da xanh thu thép tai Tién
"Jiang giéng nhau hoan toan va co hé ) tuong 6611g
fli truyén cao nhét 1a 0,87. Piéu ndy chimg minh réng,
huai Da xanh Tién Giang va budi Da xanh Bén Tre ¢o
“ling ngué)n géc.
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IE Nam

Két Iuan

Mébi quan hé di truyén cua 15 gidng/dong buoi duoc
thu thap da duogc xac dinh. Céc gidng/dong phén tich
dugc phan thanh 4 nhom chinh.

Cac glong/dong bU,"O'I trong nhom 111 (0,57-0,83) co
su khac biét vé di truyén cao hon cac gidng/dong trong
nhom I (0,65-0,80), I (0,65-0,76), IV (0,87). Néu sir
dung cic gidng/dong budi trong nhom 111 lai tao voi
cac nhom con lai thi s& thu duoc wu thé lai, vi khoang
céch di truyén cang xa thi kha ning cho uu thé lai cang
cao.

Két qua phan tich mdi quan hé di truyén trong
nghién clru nay c6 thé tmg dung lam co s& cho viée
lya chon cac gidng/dong budi bd me sur dung trong
chuong trinh lai tao gidng.
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