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NHAN DIEN VA XAC PINH MOI QUAN HE DI TRUYEN
CUA HAI CA THE QUYT PUONG KHONG HQT PUQC
PHAT HIEN O PONG BANG SONG CUU LONG
BANG DAU PHAN TU DNA

Nguyén Ba Phii', Nguyén Bdo Vé?, Bii Thi Cam Hudngz va Tran Nhdn Dﬁng3
ABSTRACT

To understand about genetic traits of the two seedless Duong tangerine trees discovered
in Mekong Delta (Nguyen Bao Ve et al., 2007), this study was carried out: (i) to find a
suitable markers to identify and (ii) to determine the genetic relationship between two
seedless Duong tangerine trees and with seedy Duong tangerine trees. The sequence
analysis results from ITS region and MatK gene showed that they were similar in seedless
and seedy Duong tangerine trees. By RAPD using seven primers (413, OPHI3, SO15,
SN20, A02, OPHI18 and SN06), there were different bands presented in gel, these makers
to identify seedless and seedy Duong tangerine trees, SO15 and Al3 primers might use to
determine between seedless and seedy Duong tangerine trees, SN06 and SN20 primers
might use to distinguish two seedless Duong tangerine trees and seedy Duong tangerine
tree, therefore, the genetic relationship between two seedless trees was tightly close
(0,92) and closely with seedy tree (0,87).

Keywords: Random Amplification of Polymorphic DNA (RAPD), molecular markers,
primer, seedless, Citrus, Duong tangerine, Citrus reticulata

Title: Application of molecular technology finding markers and determining genetic
relationship of two seedless Duong tangerine trees discovered in Mekong Delta

TOM TAT

Pé cé théng tin vé dic diém di truyén cia hai cdy quyt Puong khéng hot dwege phat hién
¢ Pong Bing Séng Ciru Long (Nguye~n Bdo Vé et al., 2007), dé tai dwoc thuc hi¢n nham:
(i) tim phuong phap danh ddu phdn tir @é nhdn dién va (ii) xdc dinh méi quan hé di
truyén gitta hai cdy quyt Duong khong hot véi nhau va voi cdy quyt Duong co hot. Két
qua giai trinh tir cdc nucleotide viung ITS va gen matK cho thdy gitra hai cdy quyt buong
khong hot la glong nhau va khéng khdc biét véi cdy quyt Puong cé hét. Bang kyj thudt
RAPD voi 7 moi (A13, OPHI3, SO15, SN20, A02, OPHI18 va SN06), da ghi nhdan co
nhitng sai khdac vé phé bang DNA, day 1a dAu phan tir d& nhan dién hai dong quyt Duong
khong hot, moi SO15 va Al3 ¢o thé phdn biét dege hai cdy quyt Puong khong hot véi cdy
quyt Puong c6 hot, moi SNO6 va SN20 c6 thé  phan biét duoc hai cdy quyt Duong khong
hot voi nhau va voi cdy quyt Puong co hot, ket qua phan tich quan h¢ di truyén cho phép
két ludn hai cdy quyt Puong khong hot c6 méi quan hé gan giii véi nhau (0,92) va gan
voi quyt Puong co hot (0,87).

Tir khéa: Random Amplification of Polymorphic DNA (RAPD), marker phin tir, méi,
khong hot, cam quyt, quyt Duong, Citrus reticulata

! Nghién ctru sinh, Khoa Néong nghiép va Sinh hoc Ung dung, Truong Dai hoc Cén Tho
2 Khoa Néng nghiép va Sinh hoc Ung dung, Truong Pai hoc Can Tho .

3 Vién Nghién clru va Phat trién Cong nghé Sinh hoc, Truong Pai hoc Can Tho
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1 MO PAU

Su kién cac nha khoa hoc Truong Pai hoc Can Tho phat hién dugc hai cdy quyt
DBuong cho trai hoan toan khong hot ¢ dong béng song Cuu Long (PBSCL)
(Nguyén Bao Vé et al., 2007), la mot tin hiéu vui cho san xuit nong nghiép noéi
chung va sy phit trién nghe trong cam quyt 6 nude ta ndi riéng vi quyt Puong 1a
loai trai ngon, loai cdy c6 gié tri kinh té cao, dugc trong nhiéu & PBSCL, nhung
gidng trong phd bién hién nay con kha nhiéu hot, gay kho khin trong viéc ché bién
va lam giam gia tri san pham Tinh trang khong hot thuong do kiéu gen hodc do
diéu kién moi truong chi ph01 (vi cay cam quyt c6 kha nang trinh qua sinh), vi vay
dé €06 ¢co s¢ phat trién giong quyt Buong khong hot vira duge phat hién vao san
xuit, dong thoi vOi nhiéu nghién ctru dwogc tién hanh nhu khao sat dic tinh hinh
thai thyc vat, sy 6n dinh cua tinh trang khong hdt, ... Viéc budc dau tim hiéu thong
tin vé dic diém di truyén cia hai ciy quyt Duong khong hot nay can dugc thuc
hién nham: (i) tim phuong phap danh dau phéan tir dé nhan dién va (ii) xac dinh
mdi quan hé di truyén giita hai cdy quyt Puong khéng hot véi nhau va voi ciy
quyt Puong c6 hot dua trén két qua phan tich trinh tu cac nucleotide ving ITS
(Internal Transcribed Spacer) trong nhan va gen matK (maturase matK) trong luc
lap két hop véi ky thuat RAPD (Random Amplification of Polymorphic DNA).

2 PHUONG TIEN VA PHUONG PHAP
2.1 Phwong tién

Miu 14 ciy quyt Dudng khong hot ma sb 1, cay quyt Duong khong hot ma 56 80
va cdy quyt Buong c6 hot binh thudng ma s6 63 (Nguyeén Bao V¢ et al., 2007) co
cung tudi trong (duoc trong nam 2001), cing diéu kién canh tac, khong sau bénh
tai huyén Lai Vung, tinh Dong Thap dugc thu thap dé dién di.

Céac mdi ngau nhién sir dung trong thi nghiém:

ITS1: 5> TCCGTAGGTGAACCT 3’ va ITS4: 5> TCCTCCGCTTATTGATATGC 3.
matK-VF: 5> AACCCTTCGTTACTGGATAAAAGA 3’ va

matK-VR: 5> CCGCTGTAATAATGAGAAAGA 3’

Al3: 5 CAGCACCCAC 3, SO15: 5° TGGCGTCCTT 3°, SN20: 5
GGTGCTCCGT 3°, SN06: 5> GAGACGCACA 3°, OPH13: 5 GACGCCACAC
3’, A02: 5 TGCCGAGCTG 3’ va OPH18: 5> GAATCGGCCA 3’

Cac mdi ngau nhién dugc cung cap boi Integrated DNA Technologies va cac hoa
chat chuyén dung cho trich DNA va cho phan ting PCR.

2.2 Phuong phap

Quy trinh trich DNA trén cdy cam quyt theo Rogers va Bendich (1988). Pinh
lwong DNA bing do d6 hip thu tir ngoai & bude song 260 nm (A260). Khuéch dai
cac trinh ty ITS va marK bang cac cip moi ITS1/ITS4 (White e al., 1990) va
matK-390F/marK-1326R (Kyndt et al., 2005). K§ thuat RAPD: tién hanh khuéch
dai 1an luot v6i 7 mdi A13, OPHI3, SO15, SN20, A02, OPH18 va SNO06 bang ky
thuat PCR.

Cac sb liéu ITS va matK dugc phéan tich bang phan mém BioEdit Sequence

Alignment 7.0.5.3 theo phuong phap DNAPars (DNA Parsimony method). Sé li¢u
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RAPD duogc ghi nhan dya vao thang chuén 1 kb, sy c6 mat hodc kh(}ng cO6 mat cua
mot bfing nép do ‘trén gel s€ dugc ghi nhan 1a 1 va 0 cho moi cé thé va dugc phan
tich bang phan mém BioDiversity Professional Beta (Pielou, 1984).

3 KET QUA VA THAO LUAN
3.1 Kiém tra chit lwong DNA
3.1.1 Dinh tinh DNA

Mau DNA sau khi ly trich duoc kiém tra bang phé dién di trén gel agarose 0,8% co
chtra ethidium bromide (10 mg/ml) voi cuong d6 dong dién 100 V. Sy di chuyén
cia phan tr DNA trén gel phu thudc vao khéi lwong phan tor va nong do gel
(Sambrook et al., 1989). Sau khi ly trich, khdi lugng DNA nguyén miu rat 1on
chira hang ngan cip nucleotide nén trén gel agarose cic phan tir nay chi di chuyén
rét it. Viéc kiém tra dinh tinh DNA cta mau trén gel agarose voi sy hién dién cua
ethidium bromide dugc thé hién bang nhirng bing sang va rd nét dudi tia tir ngoai
(Hinh 1). Nhiing mau DNA tinh sach duoc chon ra dé thuc hién cho cac bude
ti€p theo.

DNA

Hinh 1: Pho dién di DNA ciia 14 ciy quyt Duong khong hjt ma s6 1 (giéng 1, 2 va 3), ciy
quyt Duong khong hjt ma so 80 (gieng 4, 5 va 6) va ciy quyt Duong c6 hot mi so 63
(gieng 7, 8 va 9)
3.1.2 Dinh luong DNA

Ha}m lugng axit nucleic duc,{c do & hai budc song 260 nm va 280 nm (Bang 1).
Nong d¢ trung binh cac mau DNA quyt Puong khong hot va cé hot khoang
245 ng/ul.

Biang 1: Nong dd cic miu DNA ciia quyt Puong khong hdt va cé hot

Cay quyt Duong abs abs 260 nm 280 nm  Axit nucleic
260 nm __ 280 nm 280 nm 260 nm (ng/nl)
Khéng hot ma s6 1 0,58 0,34 1,68 0,60 290
Khéng hot ma s6 80 0,37 0,20 1,87 0,54 185
C6 hot ma s6 63 0,53 0,31 1,73 0,58 265

3.2 Phan tich cac sin phim khuéch dai
3.2.1 Vung ITS va matK
* Khuéch dai vimg ITS va matK

Sau khi thyc hién phan ing PCR, san pham khuéch dai véi cip moi ITS1/ITS4 va
matK-390F/ matK-1326R dugc dién di trén gel agarose 1,5% cho bang don hinh
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v6i kich thudce 1an luot khoang 800 bp va 950 bp. Két qua phan tich mau 14 cua hai
cay quyt Puong khong hét va cay quyt Buong cé hot duge trinh bay & hinh 2 va
hinh 3.

1.000
850

Hinh 2: Phé dién di san phAm PCR véi cip méi Hinh 3: Phé dién di san phAm PCR véi cip mdi

ITS1/ITS4 trén quyt Puwong khong hot matK-390F/matK-1326R trén quyt
mi sb 1 (giéng 1), quyt Pudng khong Puong khong hot mi sb 1 (giéng 1),
hot mi sb 80 (giéng 2) va quyt Puong co quyt Duong khong hot mi s6 80 (giéng
hot mi sb 63 (giéng 3) so véi thang 2) va quyt Pudong cé hot mi sb 63 (giéng

chuin 1 kb (giéng M) 3) so v6i thang chuin 1 kb (giéng M)

San pham PCR v6i cip modi ITS1/ITS4 va mdi marK-390F/marK-1326R sau khi
tinh sach dugc phan tich tryc tiép trén may giai trinh ty ABI 3130 va phan mém
BioEdit 7.0.5.3, két qua cho ra gian dd c6 cac dinh (peak) véi bon mau sic khac
nhau tuong ung voi bon loai nucleotide va biéu thi day trinh ty cac nucleotide.

Két qua phan tich ving ITS cho thiy trinh tu cac nucleotide giita hai ciy quyt
DPuong khong hot voi ciy quyt Puong co6 hot déu khong cé su khac biét nhau
(Hinh 4) va déu c6 ty 1& Guanin (G = 31,6%) va Cytosine (C = 33,3%) cao hon ty
1¢ Adenine (A = 20,2%) va Thymine (T = 14,8%) hay n6i mot cach khac 1a déu co
thanh phan GC (65%) cao hon thanh phan AT (35%).

j'l I 0 - 30 L 50

I~TTg EHC e 4 TGATC

2-IT§
3-ITH

Hinh 4: M{t doan so sanh trinh tw nucleotide ciia vung ITS trén quyt Pwong khong hét va
c6 hot
1: quyt Puong khong hét ma sé 1; 2: quyt Puong khéng hét ma s6 80; va 3: quyt Puong c6 hét mi s6 63.
Theo két qua Blast (Basic Local Alignmet Search Tool) trong NCBI (National
Center for Biotechnology Information), sy twong ddng cua trinh tu cac nucleotid
vung ITS ¢ hai cay quyt Puong khong hét voi cay quyt Puong cd hdt nay voi cac
nghién ctru khac trén Citrus spp. vao khoang 96-99% (Bang 2).
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Bing 2: Két qua Blast trinh tw cic nucleotid viing I'TS ciia hai ciy quyt Pwong khong hot va
cay quyt Pudng cé hét trong NCBI (http://blast.ncbi.nlm.nih.gov/Blast.cgi)

Max Total uer E Max

Accession Description :
score score coverage value ident

CGF1004741_F01 Developing fruit
flavedo at 165 DAFB Citrus sinensis o o
(K946090.1 cDNA clone F1650003_IF FO01 5', 85 785 62% 0.0 99%

mRNA sequence
C04035B09SK FlavFrl Citrus

CX293750.1 clementina cDNA clone C04035B09, 767 767 60% 0.0  99%
mRNA sequence
PT11-C2-300-083-B0OS-CT.F Poncirus

EY832063.1 trifoliata bark, greenhouse plant Citrus 745 745 62% 0.0 97%
trifoliata cDNA, mRNA sequence
PT11-C2-300-092-C03-CT.F Poncirus

EY833590.1 trifoliata bark, greenhouse plant Citrus 630 630 53%  3e-177 96%
trifoliata cDNA, mRNA sequence

DC886463 BFC Citrus unshiu cDNA N o
DC886463.1 clone BFC5C83 3', mRNA sequence 610 610 0% - 3171 97%

C04018F08SK FlavFrl Citrus clementina

CX292708.1 ¢cDNA clone C04018F08, mRNA 457 457 39%  5e-125 96%
sequence
CO04018E11SK FlavFrl Citrus clementina

CX292699.1 c¢cDNA clone C04018E11, mRNA 455 455 39%  2e-124 96%
sequence
C04002B01SK FlavFrl1 Citrus

CX291678.1 clementina cDNA clone C04002B01, 385 385 33%  2e-103 96%
mRNA sequence
C04010A11SK FlavFrl Citrus

CX292062.1 clementina cDNA clone C04010A11, 364 364 28% 3e-97 99%
mRNA sequence
C34203D04EF PostHarveN Citrus

FC931986.1 clementina cDNA clone C34203D04, 311 311 24%  4e-81 98%
mRNA sequence

Két qua phan tich gen marK cho thiy trinh tu cac nucleotide giita hai cdy quyt
Puong khong hot voi cay quyt Puong c6 hot déu khong co sy khac biét (Hinh 5)
va déu co ty 1& Adenine (A = 27,2%) va Thymine (T = 35,4%) cao hon ty 1é
Guanin (G = 17,5%) va Cytosine (C = 19,8%) hay n6éi mot cach khac 1a déu co
thanh phan AT (62,7%) cao hon thanh phan GC (37,3%).

AU e e gt s

T A ACCCCATT TGTCOCGARA

“CCCATTTGTC

ACCCCATTTETCCC!

Hinh 5: Mt doan so sanh trinh tw nucleotide ciia gen marK trén quyt Pwong khong hit va
c6 hot

1 quyt Puong khong hét ma sé 1; 2: quyt Duong khong hét md sé 80; va 3: quyt Puong cé hét ma sé 63.
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Theo két qua Blast trong NCBI, su tuong ddong cua trinh tu cac nucleotid gen

matK & hai cay quyt Puong khong hot voi cay quyt Puong co6 hot nay véi cac

nghién ctru khéc trén Citrus spp. vao khoang 98-100% (Bang 3).

Bing 3: Két qua Blast trinh ty cic nucleotid gen marK ciia hai ciy quyt Pwong khong hot va
ciy quyt Puwong cé hot trong NCBI (http://blast.ncbi.nlm.nih.gov/Blast.cgi)

Max Total uer E Max

Accession Description :
score score coverage value ident

CGF1004741_CO01 Developing fruit
flavedo at 165 DAFB Citrus sinensis o o
CK940124.1 cDNA clone F1650003 IF COI 5, 1046 1046 69% 0.0 98%

mRNA sequence
CP29 _H10_080.f1 Citrus paradisi young
grapefruit leaf cDNA library Citrus x
EB6686202.1 paradisi cDNA clone CP29 H10 080 3',
mRNA sequence
CRO05-C1-100-008-H10-CT.F Mandarin
EY758865.1 leaf, greenhouse plant Citrus reticulata 937 937 59% 0.0 100%
cDNA, mRNA sequence
USDA-FP_17455 Citrus sinensis phloem
DR909327.1 Citrus sinensis cDNA clone VPE-20_F06 902 902 60% 0.0 98%
5', mRNA sequence

CP34 D12 _095.f1 Citrus paradisi young

1044 1044 67% 0.0 99%

grapefruit leaf cDNA library Citrus x o o
EB686536.1 paradisi cDNA clone CP34 D12 095 3', 856 856 4% 0.0 99%
mRNA sequence
USDA-FP_17938 Citrus sinensis phloem
DR909810.1 Citrus sinensis cDNA clone VPE-34 F12 832 832 52% 0.0 100%
5', mRNA sequence
DC893863.1 DC893863 OVA Citrus unshiu cDNA 798 798 539 00 98%

clone MOAE922 3', mRNA sequence i

3.2.2 Ky thudt RAPD
* Sdan pham khuéch dai

Qua két qua phan tich ching t6i nhan thdy ca bay doan méi dugc sir dung déu cho
san pham khuéch dai tot. Tong cong co 46 bang duoc ghi nhén voi kich thude cac
doan phan tr bién dong trong khoang 500 — 1.500 bp (Bang 4).

Bing 4: Biy doan mdi va két qui khuéch dai ciia chiing.

Trong lugng

STT Moi S0 bang phan tir (bp)
1 Al3 06 620 — 900
2 S015 10 500 — 1.440
3 SN20 07 560 —1.220
4 SNO06 07 500 — 1.000
5 OPH13 07 620 — 1.440
6 A02 05 750 —1.500
7 OPHIS 04 600 — 850

DPoan mdi A13 cho san pham }(huéch dai t6i thiéu sau doan DNA c6 kich thude
phén tir trong khoang 620 bp dén 900 bp véi thang chuan 1 kb (Hinh 6 — giéng 1, 2
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va 3). Cac miu phan tich déu thé hién sy da hinh. Trong d6, d& dang nhan ra sy
khac nhau gitra hai cay quyt Duong khong hot (giéng 1 va 2) voi cdy quyt Buong
¢6 hot (giéng 3). Cay quyt Puong c6 hot cho san pham khuéch dai doan DNA ¢
hai vi tri 650 bp va 750 bp (ky hi€u a va b) trong khi hai cdy quyt Pudong khong
hot khong cho san phém khuéch & nhitng vi tri nay. Qua do, co thé sur dung doan
mdi nay dé phan biét cac ca thé quyt Pudng khong hot véi ca thé quyt Puong
¢6 hot.

100
850
650

500

Hinh 6: Phé dién di san phim PCR véi m01 A13 trén quyt Pwong khong hjt ma so 1 (gleng
1), quyt Pwong khong hot ma sb 80 (giéng 2) va quyt Du’o’ng ¢6 hot ma s6 63 (giéng
3) so voi thang chuin 1 kb (gleng M)

Poan mdi OPH13 cho san pham khuéch dai ti thiéu bay doan DNA c6 kich thudc
phan tir trong khoang 620 bp dén 1.440 bp v6i thang chuan 1 kb (Hinh 7 - giéng 1,
2 va 3). Cac mau phén tich déu cho san phdm khuéch dai giéng nhau. Do d6, doan
mdi nay khong thé nhan biét duoc cac ca thé quyt Puong khong hot véi ca thé
quyt Puong c6 hot.

Poan mdi SO15 cho san phim khuéch dai tdi thiéu muoi doan DNA ¢6 kich thudc
phan tir trong khoang 500 bp dén 1.440 bp vé6i thang chuan 1 kb (Hinh 7 - giéng 4,
5 va 6). Cac mau phan tich déu thé hién sy da hinh va d& dang nhén ra sy khac
nhau giita hai cdy quyt Puong khong hot (gleng 4 va 5) voi cay quyt Duong co hot
(giéng 6). Cay quyt Pudng c6 hot cho san pham khuéch dai doan DNA & vi tri co
kich thudc phan tit 650 bp (ky hiéu c), trong khi hai cady quyt Puong khong hot
khong cho san pham khuéch dai doan DNA ¢ vi tri nay. Qua do, c6 thé sir dung
doan mdi nay dé phan biét cac ca thé quyt Puong khong hot véi ca thé quyt
Puong c6 hot.

Poan mdi SN20 cho san phém khuéch dai t6i thiéu bay doan DNA c¢ kich thude
phan tir trong khoang 520 bp dén 2000 bp véi thang chuan 1 kb (Hinh 7 - giéng 7,
8 va 9). Cac mau phan tich déu thé hién su da hinh va dé dang nhén ra sy khac
nhau & ca ba cay quyt Pudng phan tich. Cay quyt Puong khong hot ma s6 1 (giéng
7) chi khuéch dai doan DNA & ba vi tri c6 kich thudc phan tir 1an luot 1a 560 bp,
590 bp va 620 bp; trong khi cay quyt Puong khong hot ma sé 80 (giéng 8) co thém
hai vi tri c6 kich thudc phan tir 1a 1.000 bp va 1.220 bp (ky hiéu f va g). Cay quyt
DPuong c6 hot ma sb 63 (giéng 9) ngoai hai vi tri trén con c6 thém hai vi tri khac ¢
kich thudc phan tir 1a 750 bp va 850 bp (ky hiéu d va e). Trén co sd d6, cb thé sir
dung doan mdi SN20 dé nhan dién hai ca thé quyt Puong khong hot véi nhau va
v6i ca thé quyt Puong co hot.
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Hinh 7: Phé dién di sin phim PCR véi méi OPH13 trén quyt Dudng khong hjt ma sb 1
(gleng 1), quyt Duong khong hot ma 56 80 (giéng 2) va quyt Pudng cé hot ma 56 63
(giéng 3); m01 SO15 trén quyt Pwong khong hjt mé s61 (gleng 4), quyt Duong khong
hot mi sb 80 (giéng 5), va quyt Puong cé hot mi s 63 (giéng 6); m01 SN20 trén quyt
Puwdng khéng hét ma s61 (gleng 7), quyt Puwong khong hét ma s6 80 (gleng 8) va quyt
DPuwong c6 hot ma sé 63 (giéng 9) so véi thang chuin 1 kb (giéng M)

Poan mdi A02 cho san pham khuéch dai tdi thiéu nim doan DNA c¢6 kich thudc
phan tir trong khoang 750 bp dén 1.500 bp vé6i thang chuan 1 kb (Hinh 8 - giéng 1,
2 va 3). Cac mau phan tich déu cho san pham khuéch dai giéng nhau. Do d6, doan
moi nay khong thé nhan biét duoc cac ca thé quyt Puong khong hot voi ca thé
quyt Buong c6 hot.

Tuong tu, doan mdi OPH18 cho san phérn khuéch dai tdi thiéu bdn doan DNA cb
kich thudc phan tir trong khoang 600 bp dén 850 bp véi thang chuén 1 kb (Hinh 8
- giéng 4, 5 va 6). Cac mau phan tich déu cho san pham khuéch dai giéng nhau. Do
d6, doan mdi nay khong thé nhan biét dugc cac ca thé quyt Puong khong hot véi
c4 thé quyt Puong co6 hot.

AQ2 OPHI18 SNO06

[l il

oo T~
VIR =)

Hinh 8: Phé dién di san phim PCR véi m01 A02 trén quyt Pwong khong h§t ma so 1 (gleng
1), quyt Pudng khong hot ma 56 80 (gleng 2) va quyt Dudng c6 hot ma 56 63 (gleng
3); moi OPH18 trén quyt Pwong khong h§t ma so 1 (gleng 4), quyt Duong khong
hot mi sb 80 (giéng 5) va _quyt Duong co hét mi sb 63 (giéng 6); m01 SNO06 trén quyt
Pwong khong h¢t ma so 1 (gleng 7, quyt Puong khong hot ma sb 80 (gleng 8) va
quyt Puwong cé hét ma so 63 (gleng 9) so véi thang chuén 1 kb (gleng M)

DPoan moi SNO06 cho san pham khuéch dai téi thiéu bay doan DNA c6 kich thudc
phan tir trong khoang 500 bp dén 1.000 bp v6i thang chuan 1 kb (Hinh 8 - giéng 7,
8 va 9). Cac miu phan tich déu thé hién sy da hinh va d& dang nhén ra sy khac
nhau ¢ ca ba cay quyt Duong phan tich. Cay quyt Buong khong hot 1 (giéng 7) chi
khuéch dai doan DNA & bdn vi tri ¢6 kich thude phan tir 1an lugt 14 500 bp, 530
bp, 850 bp, 950 bp va 1.000 bp, trong khi ciy quyt Puong khong hot 2 (giéng 8)
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khuéch dai doan DNA thém & vi tri ¢6 kich thudc phén tir 700 bp (ky hiéu h). Cay
quyt Puong c6 hot 3 (giéng 9) ngoai vi tri trén con c6 thém mot vi tri khuéch dai
khac c6 kich thudc phén tir 1a 750 bp (ky hiéu i). Trén co s& d0, co thé s dung
doan mdi SNO6 dé nhan dién hai ca thé quyt Pudng khong hot v6i nhau va véi ca
thé quyt Pudng c6 hot.

Két qua tong hop ¢ Bang 5 cho thdy, bang k¥ thuat RAPD véi bay doan modi duoc
str dung, tong cong ¢ 46 bang dugc ghi nhén. Trong d6 c6 9 bang xudt hién sy da
hinh ¢ cac doan mdi SO15 (1 bang), SN20 (4 bang), SN06 (2 bang) va Al3 (2
bang). Mo6i SO15 va A13 c6 thé phan biét dugc hai cdy quyt Puong khong hot véi
cay quyt Puong c6 hot. Trong khi d6, mdi SNO6 va SN20 c6 thé phan biét duoc
hai cay quyt Puong khong hot véi nhau va voi cdy quyt Puong c6 hot (phan biét
duoc ca ba cay véi nhau).

Bang 5: Vi tri bing DNA cua san phém PCR-RAPD véi cac mbi OPH13, SO15, SN20, A02,

OPH18, SN06 va A13 ciia quyt Pwong khong hjt va co hot

Moi
Trong lwgng OPHI3  SO15  SN20 A02  OPHI8  SNO06 Al3
phén tir (bp) Cay quyt Puong
1 23123123123 123123123
1.500 X X X
1.440 X X X X X X
1.220 XXX 0XXXXX
1.000 XXX XXX0 XX X X X
950 X X X X X X X X X
900 X X X
850 XXXXXX00XXXXXXXXXXZXZXZX
750 XXXXXX00XXXX 00X 00X
700 X X X X X X 0 X X X X
650 XXX 00X 0 0 X
620 XXX XXXXXX X X X X X X
590 X X X
560 X X X X X X X X X
530 X X X
500 X X X X X X
S6 bing 7 10 7 5 4 7 6

1: quyt Puong khong hét ma sé 1; 2: quyt Puong khong hét md sé 80; va 3: quyt Puong c6 hét mi sé 63.

X: ¢o hién dién bang; 0: khong hién dién bang
K¥ thuat RAPD da dugc sir dung kha pho bién trong nghién ciru tinh da hinh di
truyén trén nhom ciy cam quyt (Coletta Filho et al., 1998, Coletta-Filho et al.,
2000, Nhan et al., 2003, Andrade-Rodriguez et al, 2004, Oliveira et al., 2004,
Tran Thi Oanh Yén er al., 2005). Bang viéc st dung ky thuét nay, chung t6i di
phat hién co6 nhiing sai khac vé phé bang DNA giira hai cay quyt Duong khong hot
v6i ciy quyt Puong c6 hot. Cac sb lidu thu duoc vé phd bang DNA cua 2 cay quyt
Puong khong hot véi cdy quyt Puong c6 hot trén day 1a nhimg dan liéu bd sung
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vé nhing sai khac trong hé gen cia chung. Tuy vay, liéu nhitng sai khac nay co
lién quan va li€n quan nhu thé nao dén dac tinh tao hot cua trai hay khong la van
de can duoc ti€p tuc nghién ctru. X4ac dinh trinh ty cia nhiing doan DNA sai khac
la co sO tot nhat dé tra 101 cau hoi vira néu.

* Moi quan hé di truyén

Méi quan hé di truyén giira hai cdy quyt Duong khong hot va cay quyt dudng co
hét duge phéan tich theo gian d6 nhanh (Hinh 9).

0,87

2

0,92
1

Hinh 9: Gién dd nhanh ciia hai ciy quyt Puong khong hét va ciy quyt Duwong cé hot
1 quyt Puong khong hét ma sé 1; 2: quyt Puong khong hot md sé 80; va 3: quyt Puong cé hgt ma sé 63.

Qua gian dd cho thiy ca ba cay quyt Duong nghién ctru hop thanh mét nhanh
chinh. Nhéanh chinh bao gdém cdy quyt Puong c6 hot ma sd 63 voi hai cdy quyt
Puong khong hot ma s6 1 va cay quyt Duong khong hot ma s6 80 voi hé s gidng
nhau khé cao (0,87). Diéu nay c6 thé két luan rang gila hai cdy quyt Duong khong
hot véi cay quyt Pudng co hot ¢ quan hé di truyén gan nhau.

Ciing qua gian d6 nhanh cho thay hai céy quyt Buong khong hot hop thanh mot
nhanh phy va chiing c6 hé sé giéng nhau cao (0, 92). Dleu nay c6 thé két luan giira
hai cay quyt Puong khong hot c6 quan hé di truyén gan giii v6i nhau.

4 KET LUAN

Két qué giai trinh tu cac nucleotide ving ITS va gen matK cho thiy giita 2 c4 thé
quyt Puong khong hot 1a gidng nhau va khong khac biét voi cay quyt Puong
¢0O hot.

Bang k¥ thuat RAPD, d ghi nhan c6 nhiing sai khac vé pho bang DNA giita 2 cay
quyt Puong khong hot véi nhau va voi cdy quyt Duong co hot. Pay 1a dau phan tir
dé nhan dién 2 dong quyt Puong khong hot dugc phat hién ¢ PBSCL. Mdi SO15
va A13 c6 thé phan biét dugc hai cay quyt Puong khong hot véi cay quyt Puong
c6 hot. Trong khi d6, mdi SNO6 va SN20 c6 thé phan biét dwoc hai cdy quyt
DBuong khong hot voi nhau va véi cay quyt Buong co hot (phén biét duge ca ba
cdy voi nhau). Két qua phan tich quan h¢ di truyen cling cho phép ket luén hai ca
thé quyt Puong khong hot c6 mdi quan hé gan giii v6i nhau va gan voi quyt
DPuong c6 hot thuong phdm trong ving.
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