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TOM TAT

Trong nghién ctru nay, sw da dang di truyén va cAu truc quan thé ctia 31 mau giéng chanh leo (Passiflora edulis
Sims.) nhap ndi (bao gdm loai chanh leo dai P. incarnata) da dwgc danh gia théng qua str dung chi thi phan tir ISSR
va SRAP. Qua sang loc da xac dinh dwoc 10/18 chi thi ISSR va 8/15 chj thi SRAP dap (rng tinh dac hiéu va da hinh
trén bo m&u giong chanh leo. Két qua phan tich hé s6 di hop ti H (0,43), hé s6 thong tin da hinh PIC (0,35) va chi s6
nang lwc phan biét D (O 8) clia cac chi thj dat mirc cao, cho thay sy da dang di truyén clia bd mau giéng chanh leo.
Cay phan nhom di truyén Neighbor-Joining két hop véi cAu tric quan thé STRUCTURE d& phan chia cac mau gibng
chanh leo thanh 5 phan nhom chlnh twong quan véi mau séc qua va ngudn gbc. Phan tich AMOVA dbéng thai cho
thay nén di truy&n clia cac mau gidng cé sy giao thoa 16n va la k&t qua cla s lai tao gilra cac dang chanh leo va c6
thé gitra cac loai thudc chi Passiflora. K&t qua nay cung cép co s& di truyén trong xac dinh ngudn gen tiém nang,
phuc vu coéng tac lwu gilr va khai thac cac mau giéng chanh leo nhap néi & Viét Nam.

T khoa: Passiflora, da dang di truyén, cAu tric quan thé, ISSR, SRAP.

Genetic Diversity and Population Structure of Passion Fruit (Passiflora edulis Sim.)
Accessions Revealed by SRAP and ISSR Markers

ABSTRACT

Identification of potential germplasms is the crucial step for selection and breeding program of passion fruit
(Passiflora edulis Sims.). In this study, genetic diversity and population structure of 31 exotic passion fruit accessions
(including wild relative P. incarnata accessions) were assessed using sequence-related amplified polymorphism
(SRAP) and inter simple sequence repeat (ISSR) markers. By primary screening for marker specificity and
polymorphism, 8/15 SRAP markers and 10/18 ISSR were selected for passion fruit genotyping. The heterozygosity
index H (0.43), polymorphic information content P/C (0.35), and discriminating power D (0,8) were recorded at a high
level implying the significant genetic diversity of the analyzed passion fruit accessions. The Neighbor-Joining
phylogenetic tree in combination with population structure model revealed by STRUCTURE discriminated and
clustered the studied accessions into five groups which showed high accordance with the fruit color and the origin of
the accessions. The analysis of melecular variance (AMOVA) also indicated the high rate of intraspecific and
possibility interspecific hybridization among Passiflora species. These results provide essential genetic background
facilitating efficient conservation and utilization of exotic passion fruit accessions in Vietnam.

Keywords: Passiflora, genetic diversity, population structure, ISSR, SRAP.

cac viung khi hau nhiét déi, chti yéu & chau My

1. DAT VAN DE Latinh (12 noi khéi phat), chau Phi va chau A.

Chi Lac tién Passiflora thuoc ho Lac tién Trong khoang 60 loai thudc chi Lac tién c6 qua
Passifloraceae c6 hon 512 loai phan bé réng & dn dugc, chanh leo P. edulis Sims. 14 mot trong
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s 1t loai c6 gia tri kinh t&€ va la cay trong quan
trong & nhiéu quéc gia (Cerqueira-Silva & cs.,
2018). Dua vao mau sic hinh thai qua va huong
vi, chanh leo dugc phin biét thanh hai dang:
(i) chanh leo tim (P. edulis f. edulis) c¢6 dich qua
hoi sét (0,74% tinh bot), vi chua nhe (pH 4,2),
huong thom diu va (i1) chanh leo vang (P. edulis
f. flavicarpa Deg.) c¢6 dich qua trong (0,06% tinh
bot), vi chua (pH 2,8) va rat thom. Chanh leo
tim c6 tinh khang sau bénh kém, sinh trudng va
phat trién t6i wu trong diéu kién khi hau can
nhiét d61 hoéc tuong tng, trong khi d6 chanh leo
vang c6 tinh khang sau bénh kha, thich hgp
trong tai cac khu vuc khi hau nhiét d6i (Joy,
2010). Nho ¢6 ham lugng cao cac khoang chét,
vitamin ciing nhu cac hgp chit tu nhién c6 hoat
tinh sinh hoc, qua tudi va nudc qua ché bién tu
chanh leo 1a san phdm c6 gia tri vé dinh dudng
va trong y hoc, duge thi trucéng ua chuong.

Chanh leo da dugec du nhap vao Viét Nam
tit khodng 30 nam trudc va hién da ching minh
kha ning thich ting véi diéu kién khi hau ban
dia. Trong nhiing ndm gin day, san xuit chanh
leo ddn md rong ¢ Viét Nam va da phat trién
thanh nganh hang néng san thé& manh va cb
tiém ning thi truong 16n, dac biét ddi véi cac
san pham ché& bién. Theo bao céo cia Cuc Trong
trot - Bo NN&PTNT tai Hoi nghi “Thic ddy
phat trién san xudt chanh leo bén viing” thang
7/2020, chanh leo hién dudc trong tap trung
thanh cac vung nguyén liéu 6 Tay Nguyeén,
Nghé An, Hoa Binh, Son La véi dién tich hon
8.100ha va c6 xu huéng tiép tuc mé rong. Gidng
chanh leo trong phé bién tai Viét Nam hién nay
thuoc dang chanh leo tim c6 ngudén géc nhap
ndi, tuy cé6 ning sudt va chat lugng t6t nhung
tinh khang sau bénh hai kém. Trén thuc té&,
nhiing nidm gan day dich hai trén chanh leo, dic
biét cac bénh do virus, d& trd thanh thach thtc
d6i véi san xuat chanh leo bén viing. Chinh vi
vay, viéc chon tao va chu déng ngudn giéng
chanh leo méi dap tGing yéu ciu cta san xuit l1a
mot nhu ciu cap thiét.

Thu thap, danh gia tiém nang di truyén cac
ngudn gen chanh leo 1a buéc khdéi dau quan
trong nham tim kiém va st dung hiéu qua
nguén vat liéu cho nghién ciu chon, tao giéng
chanh leo méi. Danh gia tiém nang di truyén
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qua kiéu hinh véi cac chi tiéu chat lugng nhu
mau sic hoa, mau sic qua, dic tinh sinh trudng
va chi tiéu s lugng nhu tiém ning ning suit,
kich thudc, khoi lugng qua, tinh khang cac diéu
kién bAt thuin v6 sinh (nhiét, han..) va htiu
sinh (sau bénh hai) 1a cach tiép can don gian va
dudc st dung trong mé ta va danh gia ban dau
ngudn gen chanh leo (Joy, 2010; Castro & cs.,
2012; de Melo & cs., 2016). Tuy nhién, di liéu
kiéu hinh khéng phan anh hét ban chat di
truyén va cé rui ro sai s6 do anh hudng cta diéu
kién moi trusng. Trong khi d6 danh gia kiéu gen
bing chi thi phan ti dua trén phan @ng nhan
gen PCR c6 d6 tin ciy cao hién la cach tiép can
phd bién hon. Trong s6 nay, cac chi thi troi
(dominant marker) véi diac diém trung tinh
trong tién héa, c6 tinh da hinh cao, thuc hién
don gian nhanh chéng va dic biét 1a khong can
biét trudc thong tin hé gen muc tidéu 1a lua chon
hang d4u trong phan tich kiéu gen caa cac doi
tugng thuc vat.

Chi thi ISSR (Inter Simple Sequence
Repeat) 1a chi thi trdi phat hién su da hinh kich
thuéc doan DNA gitta hai vung chitia motif
microsatellite giong nhau & hai chiéu d6i nghich
(Zietkiewicz & cs., 1994). Cac doan mdi ISSR,
chta cac motif lap 2 (di-), 3 (tri-), 4 (tetra-) hoéc
chiéu dai 15-35
nucleotide, cho phép ning cao nhiét d6 gan moi
dé dam bao tinh d#c hiéu ctia phan tng nhan
PCR. Chi thi SRAP (Sequence Related
Amplified Polymorphism) dudc phat trién dé
nhan ban dic hiéu cac viung ma héa trong hé
gen dya trén cac doan trinh tu ving exon giau

5 (penta-nucleotide), cé

GC va cac vung intron va promoter giau AT (La
& Quiros, 2001). Giong nhu ISSR, cac doan moi
cta chi thi SRAP c6 chiéu dai 17-25 nucleotide
dam bao tinh d#c hiéu cta phan ting nhan PCR.
Céc chi thi ISSR va SRAP dugc ap dung phd
bién trong cac nghién ctu di truyén & cap do
duéi loai lién quan dén dinh danh giong, phan
tich da dang di truyén va phan loai, lap ban dé
di truyén hay xac dinh cdu tric quan thé &
nhiéu loai thuc vat khac nhau (Al Salameen &
cs., 2018; Kumar & Agrawal, 2019; Yan & cs.,
2019; Yan & cs., 2019) cing nhu gitta cac loai
thudc chi Lac tién va cac ngudn gen chanh leo
P. edulis (dos Santos & cs., 2011; Cerqueira-
Silva & cs., 2015; Oluoch & cs., 2018).
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Bang 1. Danh sach mAu giéng chanh leo nghién ctiu

TT Ky hiéu Tén méu gibng Mauqud TT Ky hiéu Tén méau gibng Mau qua
1 P.ed_01 Clone A Tim 17 P.ed_17 Line H15.6 Tim

2 P.ed 02 Line A10 Tim 18 P.ed_18 Line H2.96 Vang

3 P.ed 03 Line A12 Vang 19 P.ed_19 Line H4.86 Tim

4 P.ed 04 Line A13 Vang 20 P.ed_20 Line H4.93 Tim

5 P.ed 05 Line A2 Tim 21 P.ed 21 Line H5.27 Tim

6 P.ed 06 Line A7 Tim 22 P.ed 22 NCY_No1 Vang

7 P.ed 07 Clone B Tim 23 P.ed_23 NCY_No2 D& héng
8 P.ed_08 Colombia Tim 24 P.ed_24 Anonymous Vang

9 P.ed_09 Dai Noéng 1 Tim 25 P.ed_25 Taiwan Vang

10 P.ed_10  Dai Néng 2 Tim 26 P.ed_26 Puli 3 Tim

11 P.ed 11 Ecuador Vang 27 P.ed_27 Sky star D6 héng
12 P.ed_12 Edulis_slim Tim 28 P.ed 28 TN Vang

13 P.ed_13 Germany Vang 29 P.ed_29 Yellow passion fruit Vang

14 P.ed_14 Giant Yellow Vang 30 P.in_01* Incarnata_1 Vang

15 P.ed 15 Golden passion fruit Vang 31 P.in_02* Incarnata_2 Vang

16 P.ed 16 Line H14.6 Tim

Ghi chu: *: P.in_01 va P.in_02 la mau giéng chanh leo dai thudc loai P. incarnata.

Trong nghién citu nay su da dang di truyén
va cdu tric quan thé cic miu giéng chanh leo
nhap noi da duge danh gia, phan tich nham tao
nén tang thong tin di truyén ngudn gen hiiu ich
cho cong tac chon tao giéng chanh leo tai Viét
Nam. Theo théng tin nhém tac gia c6 dude, day
12 mot trong nhiing két qua dau tién vé tng
dung chi thi phan ti ISSR va SRAP trong danh
gia da dang di truyén chanh leo tai Viét Nam.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

MAu 14 non dugce thu thap ti 29 mau giong
chanh leo P. edulis va 2 mau giong chanh leo
dai P. incarnata dudc luu giii tai vuon bao tén
cia Vién Nghién ctu va Phat trién Nong nghiép
Nafoods. Ky hiéu, tén mau gidng va théng tin
mau séc qua thé hién & bang 1.

B chi thi dudc st dung cho nghién ctiu nay
bao gém 18 chi thi ISSR (dos Santos & cs., 2011)
va 15 chi thi SRAP (Li & Quiros, 2001). Sau khi
sang loc tinh d#c hiéu va da hinh, cic chi thi dat
yéu ciu sé dugc lua chon dé danh gia kiéu gen
boé mau giéng chanh leo (Bang 2).

2.2. Phuong phap nghién ctu

Téch chiét DNA va nhan gen PCR: Cac mau
la dudc lam sach va nghién trong nité 16ng bing
may nghién 1ac TissueLyser II (Qiagen) trudc khi
stt dung @& tach chiét DNA bing DNeasy Plant
Mini Kit (Qiagen) theo quy trinh khuyén cao caa
nha cung cap. Chat luong va néng d6 DNA téng
s6 dudc danh gia thong qua dién di trén gel
Agarose 0,5%/1X TAE va do d6 hap thu quang
béng may NanoDrop 2000 (Thermo Scientific).

Phan ting nhan gen PCR st dung kit 1x
GoTaq Green Master Mix (Promega) dudc chudn
bi theo huéng din ctia nha cung cap véi 10um
primer mdi loai, 30ng DNA téng sd trong tong
thé tich 10pl. Phan dng PCR duge thuc hién
trén may chu trinh nhiét GeneAmp PCR
System 9700 (Applied Biosystems). Chu trinh
nhiét cho cac chi thi ISSR bao gém 1 chu ky
bién tinh ban dau & 94°C trong 5 phit, 35 chu
ky gébm cac buéc bién tinh 6 94°C trong 1 phiit -
bit cip primer ¢ nhiét do6 thich hop (Bang 2)
trong 1 phut - téng hop chudi 6 72°C trong 1,5
phut, va 1 chu ky téng hop két thuc 6 72°C
trong 5 phut. D61 v6i cac chi thi SRAP, chu
trinh nhiét bao gom 1 chu ky bién tinh ban dau
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6 94°C trong 5 phit, 5 chu ky tién téng hop gém
cac bude bién tinh & 94°C trong 1 phit - bit cap
primer & 35°C trong 1 phut - tong hgp chudi &
72°C trong 1 phut, 30 chu ky téng hdp gém cac
budc bién tinh & 94°C trong 1 phut - bét cip
primer & 50°C trong 1 phut - tong hgp chudi &
72°C trong 1 phit, va 1 chu ky két thic ¢ 72°C
trong 5 phut.

San phdm cta phan @ng nhan gen PCR
duge phan giai trén gel Agarose 3%/1X TAE va
két qua dién di dude ghi nhan bing may soi gel
EASY Doc plus (Herolab). Cac alen tucng tng
v6i bang dién di dugc ghi nhan tu déng bing
phan mém Totallab TL120, trong dé tai mot
locus nhat dinh, mau giong cé alen xuat hién
dugc ghi nhan 13 “1” va khong ¢ alen xuit hién
duge ghi nhan 1a “0”.

Phan tich s6 liéu: S6 liéu kiéu gen ISSR va
SRAP dugc két hop va st dung dé phan tich cac
chi s6 di truyén bing phan mém PowerMarker
(Liu & Muse, 2005): di hgp ti (H), ham ludng
thong tin da hinh (PIC) va nang luc phan biét
(D). Ma tran khoang cach di truyén gitia cic cip
mau giéng chanh leo dugc tinh theo céng thiic
Jaccard va st dung cho phan tich thanh phan
chinh (PCA) va phan nhém di truyén Neighbor-
Joining bang phan mém DARwin6 (Perrier &
Jacquemoud-Coller, 2006).

Phan tich xac dinh c&u tric quin thé cta bod
mau giéng chanh leo dudc thuc hién trén phan
mém STRUCTURE Version 2.3.4 (Pritchard &
cs., 2000) véi cac thong s6: s6 lugng quan thé du
doan trude dua trén cac dang chanh leo (dang
qua tim, qua vang va dang lai gitia qua tim va
qua vang) 1a 3, s6 lugng quén thé t6i vu K duge
kiém nghiém ti 1-9 bang mé hinh hén hgp véi
100.000 1an lip burn-in va 50.000 lan lip
MCMC (Markov Chain Monte Carlo). Gia tri K
t61 uu theo phuong phéap cua Evano va mo6 hinh
cdu tric quan thé duge x4c dinh bing cong cu
StructureSelector (Li & Liu, 2018). Phan tich
AMOVA dua trén gia tri PhiPT (hoan vi 999
lan) dugc thuc hién bang cong cu GenAlEx
6.51b2 (Peakall & Smouse, 2012) nham xAc
dinh phuong sai di truyén & hai cap do (i) gitia
cac quin thé va (ii) trong cac quin thé dugc
phan nhém dya trén gi tri K t61 vu.
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3. KET QUA NGHIEN CUU

3.1. Panh gia kiéu gen ISSR va SRAP cua
bd mau giong chanh leo nhap noi

Tinh dic hiéu va tinh da hinh cta téng s6
18 chi thi ISSR va 15 chi thi SRAP da dudgc sang
loc théng qua danh gia kiéu gen ctia cdc mau
gidbng chanh leo P.ed_12 (dang qua tim) va
P.ed_14 (dang qua vang). Qua d6 da lya chon
duge 10/18 chi thi ISSR va 8/15 chi thi SRAP
déap ting yéu ciu dé danh gia kiéu gen toan bod
31 mAu giéng chanh leo. D&i véi cac chi thi
ISSR, s6 lugng alen thu nhan dugc tit 9 alen
(TriAAC_3RC) dén 21 alen (TriAGC_3RC) véi
kich thudc alen dao dong ti 163bp dén 1.950bp.
Trong s6 cac chi thi SRAP, s6 lugng alen thu
nhan dugc ti 7 alen (ME5-EM10) dén 20 alen
(ME1-EM7) véi kich thuéec alen dao dong tu
101bp dén 1.369bp. S& alen trung binh cua 18
chi thi ISSR va SRAP la 14,778 alen/chi thi
(Hinh 1 va Bang 2).

Céc chi s6 di truyén cta 18 chi thi trén bd
31 mau giéng chanh leo dugc trinh bay ¢ Bang
2. Chi s6 di hgp ti H trung binh dat 0,43 tuong
ing v6i 44,0% mau giéng chanh leo di hop tu tai
cac locus dugc danh gia. Hé s6 thong tin da hinh
PIC va chi s6 ning luc phan biét D déc trung
cho cac chi thi cting dude xac dinh. Theo d6 gia
tri PIC cao nh4at ghi nhéan caa chi thi ME5-EM9
(0,38), thap nhat cta chi thi TriAAC_3RC (0,32)
va gia tri trung binh cta 18 chi thi 1a 0,35.
Tuong tu, cac chi thi TriCAA_3RC va DiGA_3C
c6 kha niang phan biét cAc mau giéng cao nhit
v6i gid tri D dat 0,93, trong khi d6 chi thi
DiCA_3YG c6 kha nang phan biét thap nhat véi
gia tri D dat 0,28. Gia tri D trung binh cta 18
chi thi dat 0,8 (Bang 2).

3.2. Quan hé di truyén ctia cac miu giong
chanh leo

Dua trén kiéu gen ISSR va SRAP cua bd
31 mAau giéng chanh leo, mtc do khac biét di
truyén ctia cic mau giéng da dugdc tinh toan
dua trén coéng thic Jaccard bing phan mém
DARwin 6. K&t qua cho thdy, gia tri mtc do
khac biét di truyén trung binh cta 465 cip



mau giong la 0,523, dao dong ti 0,163 (P.ed_14
va P.ed 15) dén 0,921 (P.ed_17 va P.in_02).
Phéan 16n cac cap mau gidng c6 mic dd khac
biét di truyén trong khoang 0,5~0,7 (Hinh 2A).
Phan tich thanh phan chinh (PCA) duya trén
két qua kiéu gen ISSR va SRAP cho thdy, 5
thanh phan chinh d4u tién giai thich 67,68%
phuong sai kiéu gen gitia cAc mau giong chanh
leo. Biéu d6 tham chi&u hai nhan t§ dya trén
hai thanh phan chinh PC2 va PC4 két hgp véi
dic diém mau séc qua phéan chia cac 31 miu
gibng chanh leo thanh 5 nhém (Hinh 2B).
Trong dé nhém I bao gbm 2 mau giéng thuoc
loai chanh leo dai P. incarnata va nhém II gom
6 mau gidng chanh leo tim dugc phan tach
hoan toan. Cic mau giéng chanh leo con lai
(nhém III, IV va V) bao gém ca cdc mau giéng
chanh leo qua tim, @6 héng va vang nhém cung
nhau trén biéu do, cho thay mtc d6 tuong quan
di truyén 16n hon so véi cac mau giong thudc
nhém I va II.

Cay phan nhém Neighbor-Joining dua trén
ma tran khac biét di truyén Jaccard phan chia
31 mau giéng chanh leo thanh 5 phan nhém
(Hinh 3A). Tuong dong véi két qua phan tich

ISSR: THACA_3RC
M 0910 22 23 11

Ghi chu: M: 1kb DNA ladder.
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thanh phan chinh PCA, phan nhém I bao gom 2
gidng thudc loai P. incarnata tach biét hoan
toan so véi cAc mau giéng con lai ctia chanh leo
P. edulis. Phan nhém II bao gbm 6 mau giéng
chanh leo qua tim, phan nhém III bao gém hdn
hgp 15 mau giéng chanh leo qua tim va vang la
cac dong tuyén chon ti cac chuong trinh lai tao.
Phan nhém IV (4 miu gidng) va phan nhém V
(4 mau giong) 1a cAc mau gidng chanh leo qua
vang va doé hong.

3.3. Cau trac quan thé cta bdé mau giong
chanh leo

Pé lam rd ciu tric quan thé trong tap doan
mau gidng chanh leo nhap ndi, phan tich phan
nhém dya trén mé hinh Bayesian dd dugc tién
hanh dua trén két qua danh gia kiéu gen ISSR
va SRAP. Théong qua kiém dinh s§ quin thé
théng qua chi s delta K (AK) bing cong thiic
cua Evanno (Li & Liu, 2018), gia tri Ktng véi
s6 quan thé t8i wu trong bd mau gidng chanh leo
nghién ctiu dude xac dinh 1a 5 (Hinh 4). S&
lugng quan thé dya trén mé hinh pha hop véi
két qua phan nhém di truyén Neighbor-Joining
(Hinh 2).

Hinh 1. K&t qua dién di sin phAm nhan gen 31 miu giéng chanh leo
bang chi thi ISSR TriACA_3RC va chi thi SRAP ME2-EM11
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Bang 2. Théong tin vé cac chi thi ISSR va SRAP dugc lva chon
va k&t qua danh gia ki€u gen cta 31 mAu giéng chanh leo

m sé Kich thwéce alen (bp)

T Tén chi thj Trinh tw (5'-3") ¢C)  alen - — PIC D
ISSR1 TrAAG_3RC (AAG)sRC 48 16 163 1309 044 0,33 0,86
ISSR2 THACA_3RC (ACA)RC 51 10 254 1268 046 0,33 087
ISSR3 TriCAA_3RC (CAA)RC 53 17 275 1597 046 0,36 093
ISSR4 THAAC_3RC (AAC)sRC 45 9 579 1742 0,38 0,32 0,84
ISSR5 TrAGC_3RC (AGC)sRC 55 21 213 1950 0,48 0,33 0,86
ISSR6 DICA_3YG (CA)%YG 53 17 478 1322 044 037 028
ISSR7 DIGT_3YG (GT)YG 56 17 565 1581 0,48 0,36 0,92
ISSR8 DIGA_3C (GA)C 51 19 213 1501 0,39 0,36 0,93
ISSR9 DIGA 3T (GA)T 46 15 250 1344 032 036 091
ISSR10 DICA_3RG (CA)%RG 50 15 390 1594 0,40 0,34 0,89
SRAP1 ME1 TGAGTCCAAACCGGATA * 20 159 1369 0,43 0,36 0,90
EM7 GACTGCGTACGAATTCAA

SRAP2 ME1 TGAGTCCAAACCGGATA * 14 137 1172 043 0,36 0,90
EM12 GACTGCGTACGAATTATG

SRAP3 ME2 TGAGTCCAAACCGGAGA * 11 139 865 049 033 0,79
EM10 GACTGCGTACGAATTCAG

SRAP4 ME2 TGAGTCCAAACCGGAGA * 16 150 1166 0,41 0,37 0,91
EM11 GACTGCGTACGAATTCCA

SRAP5 ME2 TGAGTCCAAACCGGAGA * 13 117 1012 049 036 0,29
EM12 GACTGCGTACGAATTATG

SRAP6 ME5 TGAGTCCAAACCGGAAG * 14 101 1331 040 0,38 092
EM9 GACTGCGTACGAATTCGA

SRAP7 ME5 TGAGTCCAAACCGGAAG * 7 168 794 044 0,36 054
EM10 GACTGCGTACGAATTCAG

SRAPS ME5 TGAGTCCAAACCGGAAG * 15 234 1330 0,47 0,34 0,84
EM11 GACTGCGTACGAATTCCA

Trung binh 1477 25472 134705 043 035 0,80

Ghi chii: H (Heterozygocity index): Hé s6 di hop tu; PIC (Polymorphic Information Content): Hé s6 théng tin da
hinh; D (Discriminating power): Nang Iuc phan biét hai miu giéng ciia chi thi; *: Nhiét d6 gdn moi theo chu

trinh

C#n ct mé hinh c&u tric quan thé tng véi
gia tri K = 5 (Hinh 3B), quan thé tuong tng
phan nhém I 14 hai mau giéng thudc loai
P. incarnata. Quin thé tuong tng v6i phan
nhém II 14 cac mau giéng qua tim c6 nén di
truyén nguyén ven cua dang chanh leo tim
P. edulis f. edulis. Tuong tu, cic quan thé
tuong tng v6i hai phan nhém IV va V la cac
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nhiét
cho chi thi SRAP (chi tiét phan Phuong phap nghién ciiu).

chung

maiu giong qua vang hoiac d6 hoéng. Mic du
dugec xac dinh thudc dang chanh leo vang
P. edulis f. flavicarpa Deg, hai quan thé nay sé
hiitu nén di truyén hoan toan khéac nhau, it
nh4t trong pham vi b6 mau giéng chanh leo
nghién ctu. Trong khi d6, quan thé tuong tGng
v6i phan nhém III bao gbm cac mau giéng qua
tim va vang véi nén di truyén hén hgp va dude



xac dinh la cac dang lai gitia hai dang chanh
leo qua tim (phan nhém II) va qua vang (phan
nhém IV va V). Phan tich phuong sai di truyén
AMOVA dua trén két qua phan nhém va xéc
dinh quin thé cho thdy 26% bién di di truyén
xay ra giia cac quin thé, trong khi d6 74%
bién di trong cac quan thé (Bang 3). Gia tri

200
S0 cap mau
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02 04 06 08 1
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PhiPT gitta phan nhém I va phian nhém II la
nhé nhit, gitia phan nhém II va phan nhém
V1a 16n nhat (P <0,001). Phan nhém V c¢6 su
khéic biét 16n nhat so véi cac phdn nhém con
lai. Gia tri tuong déng di truyén Nei giiia cac
quan thé ciing phan 4nh quan hé di truyén
tuong tu gifia cac cdp phan nhém (Bang 4).
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Hinh 2. Tan suit cac mitc d6 khac biét di truyén giwa cac cap mau giéng chanh leo (A)
va két qua phan nhém thanh phan chinh PCA cta 31 mau giong (B)
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Hinh 3. Phan nhém di truyén (A) va cau tric quan thé (B)
xac dinh dya trén kiéu gen ISSR-SRAP ctia bé mau giong chanh leo
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A K Sa. LnP(If) Stdev LnP(K) Ln'(K) ILn"(K)| Delta K B =
lanlap trung binh ol .
1 15 -14.413,83333  2,67546 NA NA NA \/
2 15 -12.014,21333  276,90836  2.399,62000  948,42000 3,42503 7 *
3 15 -10.563,01333 108,21869  1.451,20000  560,37333 5,17816 . ¢
4 15 -9.672,18667  62,49106 890,82667 258,54000 4,13723 g ™
5) 15 -9.039,90000  27,09170 632,28667 147,34000 5,43857 o A A
6 15 -8.554,95333  465,94231 484,94667 195,18667 0,41891
7 15 -7.874,82000  102,52134 680,13333 220,79191 2,15362 T
8 14 -7.415,47857  118,08382 459,34143 13,54825 0,11473 o J ) .
9 9 -6.942,58889  128,83829 472,88968 NA NA ; ; ‘3 ‘; 5 :3 ; é é

Ghi chu: Gia tri AK 16n nhat tuong ting véi s6 quan thé t61 uu (A) duge thé hién trén biéu dé (B).

Hinh 4. K&t qua xac dinh s6 quan thé t6i vu K
trong bé mau giong chanh leo nghién citu bang céng cu StructureSelector

Bang 3. K&t qua phan tich phuong sai di truyén AMOVA
ctia bé mau giong chanh leo trong 5 quan thé

Ngudn df Tbng binh phwong Mean square Phwong sai phuorrgi;lséai (%) P
Giira cac quan thé 4 283,338 70,835 8,689 26% <0,001
Trong cac quan thé 26 632,017 24,308 24,308 74% <0,001
Téng 30 915,355 32,997 100%

Bang 4. Gia tri PhiPT (bén dudi dudng chéo) va
tuong dong di truyén Nei (phia trén duong chéo) giita 5 quan thé

Nhém | Nhém Il Nhém Il Nhém IV Nhém V
Nhom | 0,904 0,872 0,818 0,838
Nhém I 0,000 0,917 0,894 0,916
Nhém Il 0,066 0,063 0,927 0,935
Nhom IV 0,079 0,040 0,000 0,945
Nhém V 0,117 0,219 0,216 0,126

4. THAO LUAN

Su da dang di truyén cia mét loai thuc vat
12 chi dadu phan anh mtc d6 phan bd, kha ning
thich ting véi diéu kién méi truong va tiém ning
tién hoéa ctia loai d6 trong tu nhién. Chinh vi vay,
danh gia da dang di truyén ngudn gen thuc vat,
nhat 1a dya trén s6 liéu kiéu gen c6 vai tro ¥
nghia trong hé trg hiéu qua céng tac bao toén
ngudn gen. Bén canh d6, khi tiém ning di truyén
ctia nguédn gen dudc xac dinh chinh xac va khai
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thac hop 1y, day con 1a budc chuén bi quan trong
tao tién dé thanh céng cho nghién ctu chon tao
giong cdy trong mdi. Trong thoi gian gan day,
chanh leo da tré thanh mit hang néng san tiém
nang va 1a déi tugng cdy tréong nhan dudc su
quan tAm cua giéi khoa hoc, nhat 1a vé nghién
cliu cai tao gidng, trén thé gidi cling nhu tai Viét
Nam. Trong nghién ctiu nay, da dang di truyén
va ciu tric quan thé ctia bd 31 mau gidng chanh
leo nhap noi tai Viet Nam lan dau tién da dudc
danh gia bang chi thi phan ti ISSR va SRAP.



Véi dic diém khéng can biét truée théng tin
trinh tu ctia d6i tuong nghién ctu, tam soat
cing ldc nhiéu locus trai khip hé gen va yéu
cau diéu kién thi nghiém don gian, cac chi thi
troi nhu RADP, AFLP, ISSR, RAMP, SRAP..
dén nay van 1a lua chon phd bién cho cac nghién
ctiu danh gia da dang di truyén thuc vat, dic
biét 6 cdp d6 dudi loai. Tuy nhién, mic d tin
cay lién quan dén tinh dic hiéu va kha ning tai
lap do d#c diém “nglu nhién” 1a diém can phai
luu y d6i khi @ing dung st dung loai chi thi nay
trong cac nghién ciu (Poczai & cs., 2013). Dé
dam bao d6 tin cay cta két qua danh gia kiéu
gen cic mau giéng chanh leo, nghién ciu da
tham khao va lua chon b chi thi ISSR va SRAP
da dugc 4p dung trong mot s6 danh gia da dang
di truyén chanh leo dang vang (dos Santos &
cs., 2011; Li & Quiros, 2001). Nhd vay, sd lugng
chi thi dap tng yéu cau vé dd dic hiéu, tinh da
hinh va dugdc lua chon @8 danh gia kiéu gen cho
bd mau giéng chanh leo chiém ty 1& cao, 66,67%
s6 chi thi ISSR va 53,33% s6 chi thi SRAP ban
dau. Dua trén s6 liéu kiéu gen caa cac chi thi
nay, gia tri trung binh cta hé s6 di hop ti H
(0,43) trén bd 31 mau giong chanh leo cao hon so
v6i két qua nghién ctiu tuong tu 6 22 mau giong
chanh leo 6 Kenya (H = 0,23) (Oluoch & cs.,
2018) va 45 mau giéng chanh leo (phan 16n 1
chanh leo vang) 6 Brazil (H = 0,32) (dos Santos
& cs., 2011). K&t qua nay phu hdp véi ban chat
giao phén cta chanh leo, khéong chi cho thay
tinh da dang di truyén cao trong bo mau giéng
chanh leo nhap néi 6 Viét Nam ma con la
nguyén nhan din dén sy chénh léch so véi cac
nghién ciu trude, tuong tu nhu két qua danh
gia da dang di truyén quin thé ca phé & Trung
Quéc (Yan & cs., 2019). Tuong tu, gia tri trung
binh ctia hé s6 thong tin da hinh PIC (0,35) va
chi s6 nang luc phan biét D (0,80) ctia cac chi thi
ISSR va SRAP st dung trong nghién ctiu nay
cling cao hon so vé6i cac nghién ctiu 6 chanh leo
trudc day va déng thoi minh chiing cho hiéu luc
cua céc chi thi nay trong viéc phat hién tinh da
hinh ctia b6 mau gidng nghién ciu.

Phan tich phan nhém di truyén dua trén s6
litu kiéu gen 1a cach tiép can phd bién trong
nghién cu quan hé di truyén cidc ngudn gen
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thuc vat. Dua trén s6 liéu kiéu gen ISSR va
SRAP, khoang cach di truyén gitia cdc mau
giong chanh leo dugc xac dinh 13 kha gin véi
trén 50% cép mau gidng c6 khodng cach di
truyén trong khoang 0,4-0,6 (Hinh 2A). Diéu
nay cho thay tiém nang lai chéo § cap do duéi
loai (intraspecific) gitta cAc mau giéng va quin
thé chanh leo. Ciing dua trén sd liéu kiéu gen,
cdy phan nhém di truyén Neighbor-Joining da
phan biét rd 31 mau giéng chanh leo va chia
thanh 5 phdn nhém chinh phu hgp véi hinh thai
mau sic qua cta hai dang chanh leo qua tim,
vang va dang lai tao gitia ching (Hinh 3A).
Ngoai ra cdy phan nhém ciing phan anh diung
quan hé di truyén gan ctia mot s6 mau giong
chanh leo dang tim (cac cip mau gidng P.ed 01,
P.ed_ 07 va P.ed_09, P.ed_10 thuéc nhém II),
dang vang (cac phan nhém IV, V) va dang lai
(nhém mau giéng P.ed 02, P.ed 03, P.ed 04,
P.ed_05, P.ed_06 va nhém mau giong P.ed_16,
P.ed 17, P.ed 19, P.ed_20, P.ed_21 thu6c phan
nhém IIT). K&t qua nay da bd sung thém minh
chting cho hiéu qua ctia cac chi thi troi ISSR va
SRAP trong danh gia da dang di truyén chanh
leo (dos Santos & cs., 2011; Oluoch & cs., 2018).
C&u tric quan thé 1a phuong thtc mé hinh héa
nén di truyén ctia cac mau giéng trong su tuong
quan véi s lugng quan thé t6i uu duge xac dinh
trong bo mau gidng nghién ctu. Két hop véi
phan nhém di truyén, phan tich cdu tric quin
thé c6 thé xac dinh lich st tién hoa, lai tao va
chon loc tu nhién cta cac quan thé nghién ctu.
Chinh vi vay, cung v6i phén tich da dang di
truyén, xac dinh c&u tric quan thé 1a budc
nghién ctiu tién dé cho viéc luu giti va khai thac
hiéu qua ngudn gen thuc vat cho cong tac chon,
tao giong (Laidd & cs., 2013). CAu tric quin thé
t61 wu dua trén kiéu gen ISSR-SRAP cho thdy
hai mé hinh nén di truyén khac nhau caa bs 31
mau giéng chanh leo. Nén di truyén nguyén ven
c6 tinh bao toan ctia cAc mau gidng chanh leo
tim (nhém II), chanh leo vang (nhém IV, V) va
chanh leo dai (nhém I) va nén di truyén hén tap
ctia nhém chanh leo lai (nhém III). K&t qua nay
tuong déng véi nghién ctu cdu tric quan thé
chanh leo dai P. contracta cia Turchetto & cs.
(2018). Dac biét, mot ti 1& 16n nén di truyén cua
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nhém chanh leo lai khong dude déong gép bdi bat
ky mau giéng chanh leo tim hodc vang nao
trong bdo mau giéng nghién ctu (Hinh 3B). Diéu
nay cho thay cac mau giéng chanh leo lai con
mang dic diém di truyén ctia mot nhém chanh
leo hoan toan khac biét, hodc khong ¢6 quan hé
di truyén véi cac mau giong chanh leo tim va
vang trong quin thé nghién ctu, hoic thudc cac
loai chanh leo dai. Két qua nay hoan toan phu
hogp véi dic tinh thu phan chéo va kha nang lai
khéc loai (interspecific) da dudc md tad & chi
Passiflora (Cerqueira-Silva & cs., 2018).

5. KET LUAN

Ung dung chi thi phan t& ISSR va SRAP,
nghién cttu nay da danh gia da dang di truyén
cia bd 31 mau giéng chanh leo nhap néi va
phan thanh 5 nhém chinh, véi cdu tric quan thé
tuong quan véi ngudn goc ctia cac nhom chanh
leo qua tim, qua vang va chanh leo lai. Ngoai
trit nhém III bao gém cac mau giéng chanh leo
lai v6i nén di truyén hén hdp, cac nhém chanh
leo con lai c¢6 nén di truyén dong nhat. Két qua
nay cung cap cd sé di truyén cho cac nghién ctiu
luu gitt va khai thac nguén gen chanh leo phuc
vu cong téc chon tao gidng méi & Viét Nam.

LOI CAM ON

Nghién cttu nay dude thuc hién trong khuén
khé dé tai khoa hoc cong nghé “Nghién ctu chon
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litu trong diém dap tGng nhu cAu noi tidu va
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