Tap chi Khoa hoc 2012:24b 37-45 Truong Dai hoc Can Tho

KHAO SAT PAC PIEM DI TRUYEN CUA MOT SO LOAI
THUQC CHI ARTOCARPUS

Trdn Nhén Diing', Lirong Thi Thu Thdo va Pé Tan Khang'
ABSTRACT

Six samples belonging to the Artocarpus genus were collected from some regions
including Tien Giang, Can Tho and Ho Chi Minh. Firstly, the ploidy level of the samples
was determined by Flow cytometry method. After extraction, DNA samples were used as
the templates for PCR reactions which aimed at the ITS region and the matK gene using
primers ITS1/ITS4 (White et al., 1990) and primers matK-VF/matK-VR (Tina, 2005).
These isolated fragments were sequenced, and then analysed by PAUP 4.0 program with
parsimony method to generate the relative phylotree of the samples. In addition, the leaf
protein was also extracted to study the genetic difference using the SDS-PAGE method.
The results showed that there were three ploidy level consisting of 2n, 3n and 4n. The
results obtained from ploidy analysis and ITS region depicted that H.TG, H.SG and H.CT
were Artocarpus camansi while K.CT1 and K.CT2 were Artocarpus altilis, and K.TG was
the hybrid between Artocarpus altilis and Artocarpus mariannensis. However, the matK
region and protein profile could not distinguish species including A. altilis, A.
mariannensis and the hybrid between A. altilis and A. mariannensis.

Keywords: Flow cytometry, ITS, matK, phylotree, SDS-PAGE
Title: Study the genetic characteristics of several Artocarpus spp.

TOM TAT

Sdu mau cdy thudc chi Artocarpus trong thi nghiém dwoc thu thdp tir mét sé dia diém
khdc nhau thuoc cdc tinh Tién Giang, Can Tho, va TPHCM. Trwcrc hét, mikc do da boi thé
cua cac. mau dwoc xdc dinh thong qua phuong phdp dong chay té bao (Flow cytometry).
Cdc mau DNA sau khi ly trich dwoc ding d@é thuc hién phan vmg PCR véi cdc cdp moi
ITS1/ITS4 (White et al. 1990) va matK-VF/matK-VR (Tina, 2005) dé khuéch dai vung
gene ITS va matK. Trinh ty cia hai gene ndy sau d6 dwoc phan tich bang phan mém
PAUP 4.0 theo phwong phap parsimony, aé dung gian d6 pha hé thé hién moi twong quan
cua cdc cdy dwoc nghién citu. Protein la cua cac mau cdy ciing dwoc nghién ciru bang ky
thudt dién di SDS-PAGE. Két qua thu duoc cho thay cdc cdy co mirc do da boi thé khdc
nhau (2n, 3n, 4n). Khdo sat mire da boi thé va trinh ti gene ITS cho két qua: co thé cdc
cdy HTG, H.SG va H.CT la Artocarpus camansi, K.CT1 va K.CT2 la Artocarpus altilis,
K.TG la cay lai Artocarpus altilis x Artocarpus mariannensis. Tuy nhién, trinh ty dogn
matK va phé dién di SDS-PAGE protein chwa thé ding phén biét cdc lodi A. altilis, A.
mariannensis va cdy lai A. altilis x A. mariannensis trong thi nghiém nay.

Tir khéa: Dong chdy té bao, gidn dé phd hé, ITS, matK, SDS-PAGE

1 DPAT VAN BE

Cay xa-ké, hay con goi 1a cdy banh mi, breadfruit [Artocarpus altilis (Park.) Fosb.]
1a mot loai thudc chi Arfocarpus, ho Dau tim (Moraceae). Xa-ké 1a mot loai cay
thuong xanh tan 16n, than 14 dep, cho nhiéu trai v6i ham luong carbohydrate,
vitamin va khoang chat cao. Do d6, hdu hét cac bo phan cua ciy xa-ké bao gdm:
than, nhya, hoa, 14 déu c6 gia tri riéng (Ragone, 2006).
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Tuy nhién, trén thyc té c6 mot loai xa-ké 1a Artocarpus altilis va mét loai khac
thudng bi nham 15n vOi xa-k€ 1a Artocarpus camansi Blanco (c6 noi goi la mit
nai), c6 ho hang gan voi xa- -keé. Vé cong dung 1am thude, loai nay chua duoc bao
c4o cu thé, chi suy doan rang no c6 cong dung tuwong tu Artocarpus altilis
(Ragone, 2006). Chinh vi thé, viéc tim hiéu vé dic diém di truyen cua Artocarpus
altilis va Artocarpus camansi Blanco 1a can thiét. Ngay nay, phan loai hoc bang
sinh hoc phan tir da va dang trd thanh khoa hoc miii nhon trong phan loai hoc, bo
sung cho phén loai hoc truyén théng dwa theo dic diém hinh thai giai phiu. Phan
loai hoc phén tir 1a phuong phép phan loai sinh vét bang cac dir liéu so sanh hoa
sinh cac phan tir 16n nhu DNA, RNA va protein. ITS 1a trinh ty dugc st dung
trong nhiéu nghién ctru & muc d6 di truyén cia hé thdng phan loai thuc vt
(Baldwin ef al., 1995). Ngoai ra, marK 1a mot trong nhimng gene it bao ton nhét ctia
luc lap, tré thanh mot ngu@)n thong tin co gia tri trong viéc thiét 1ap hé théng phan
loai & cAp do loai (Steele va Vilgalys, 1994).

Muc tiéu:

Khao sat sé lwong da boi thé trong té bao va phan tich trinh tw ving gene ITS va

matK ctia mot s loai thude chi Artocarpus. Tir d6, xay dung so dd pha hé thé hién
moi tuong quan gilra cac loai nghién ctru.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CU'U
2.1 Nguyén vit liéu

Mau la xa-ké (khong qua gia, ciing khong qua non) sir dung trong nghién ciru nay
duoc thu thap tr 6 dia diém khac nhau. Thu mau dua trén céc dic diém hinh thai
cua Artocarpus altilis dugc md ta bdi Pham Hoang HO (2000) va Ragone (2006).
Muc tiéu chinh 12 so sanh sy khac biét vé di truyén ctua 2 nhom cay, do d6 cac dia
diém thu miu khac nhau chi mang ¥ nghia cua cac lan lap lai (3 1an). Mdi cy thu
3-4 1a.

Bang 1: Thoi gian va dia diém thu miu

STT Kihiéucidy Tén loai Pia diém Ghi chu
1. K.TG Cai Lay-Tién Giang

2. K.CT1 Artocarpus altilis X6m Chai-TP. Can Tho Nhém 1
3. K.CT2 Ninh Kiéu-TP.Cén Tho

4. H.TG Cai Lay-Tién Giang

5. H.SG Artocarpus camansi Binh Tan-TP.HCM Nhom 2
6. H.CT Ninh Kiéu-TPCT

2.2 Phwong phap nghién ciru
2.2.1 Xdc dinh mirc da boi thé
Trich va nhuém ndi dung DNA nhén tir 14 cay: Lau sach mau 14 bang con 70%, lay
khoang 0,5 cm” mau 14 cho vao dia petri, cho 0,5 ml dung dich nhuém CyStain UV
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ploidy (chtra chét c6 tac dung ly trich néi dung DNA nhan té bao va chat nhudém
DAPI (4* 6-diamidino-2-phenylindole) phat quang dud6i den UV). Dung dao lam
cat nho mau l4 thanh sgi manh. Cho thém 1,5 ml dung dich nhuém Cysta~in uv
ploidy, u ¢ nhiét do phong trong khoang 3 phat. Sau d6 loc dung dich mau qua
mang loc Partec 30 pm CellTrics (Durc) va tién hanh do murc da boi thé trén may
Partec Ploidy Analyser PA-I v6i cac thong so nhu sau: Par Gain: 560.0; Speed:
1.00 (ul/s); L-L (Lower-level): 80 va U-L (Upper-level): 800.
Tién hanh do va hiéu chinh cac thong s6 ctia may cho dén khi biéu dd thu dugc co
dang mét dinh cao va nhoq, dong thoi chp gjé tri trung binh hém lugng DNA
(mean DNA nuclei content) 6n dinh sau nhi€u lan do (khoang 10 lan).
Dua vao biéu d6 phan tich, mirc d6 da boi thé cia mau thi nghiém duoc tinh theo
cong thuec:
(C/ Co) X N()

Véi: - C: Gia tri trung binh ham luong DNA nhan cy can khao sat

- Cy: Gia tri trung binh ham lwgng DNA nhén cay A da biét do da boi

- Ny : Mirc da boi ctia mau ciy A.
2.2.2 Phan tich trinh ty ITS va matK
Ly trich DNA

Ly trich DNA xa-ké theo qui trinh CTAB (Cetyl trimethylammonium bromide)
(Rogers va Bendich, 1988).

Thuc hién phdn irng PCR

Khuéch dai ving ITS vé6i cap mdi ITS1: 5°-TCCGTAGGTGAACCTGCGG-3’ va
ITS4: 5’>-TCCTCCGCTTATTGATATGC-3" (White et al., 1990) theo chu ky
nhiét nhu sau: 95°C trong 5 phit, tiép theo 1a 30 chu ky ctia 3 budc gom 95°C (50
gidy), 57°C (70 gidy) va 72°C (90 gidy), cudi cung 1a 72°C trong 7 phiit.

Khuéch dai gene matK voi cap mdi matK-VF: 5’-
AACCCTTCGTTACTGGATAAAAGA-3’ va matK-VR:5’-
CCGCTGTAATAATGAGAAAGA-3’ (Tina, 2005) theo chu ky nhiét nhu sau:
95°C trong 5 phut, tiép theo 1a 30 chu ky ctia 3 bude gom 95°C (90 gidy), 57°C
(120 giay) va 72°C (180 gidy), cudi cung la 72°C trong 10 phut.

Gidi trinh tw san pham PCR ving gene ITS va matK bang hé thong gidi trinh tw tir
dong ABI3130.

Phdn tich dir liéu

Phan tich dit liéu va xdy dung so d6 pha hé dua trén trinh ty DNA bang phuong
phap “maximum parsimony” (Farris, 1970) v6i phan mém PAUP 4.0 (Swofford,
2002) theo mo hinh tién hoa mac dinh ctia phan mém. Trinh tu cua hai loai thude
ho Moraceae dugc st dung lam outgroup.

2.2.3 Dién di SDS-PAGE dé khdo sdt su khdc biét vé hé protein la.

Thuc hién ly trich protein mau 14 bang phuong phap SDS c6 bd sung
TCA/Acetone.

39



Tap chi Khoa hoc 2012:24b 37-45 Truong Dai hoc Can Tho

Chuan bj mau: Miu c6 nong do protein 1mg/ml, pha theo ty 18 1:1. Cho vao dng
eppendorf 20 pl mau protein va 20 pl dung dich dém pha mau (Glycine sample
buffer). Lic déu va dun cach thay & 95°C, 5 phit. Dé nguoi.

Chuén gel dién di: Sir dung gel phan tich polyarcrylamide 10 %.

D6 day dung dich chay dién di vao phia bén dudi va bén trén bg dién di.

Pua miu protein vao cac giéng trén gel. Sau khi hoan tit viéc dwa méau vao, day
nép hop dién di lai va cho dong dién di qua. Dong dién chay dién di 1a 25mA/40V.
Nhudm gel: Gel dugce léy ra khoi hop gel can than va cho vao dung dich nhuom da
pha. Pé 1am nhanh qua trinh nhuém mau, hé théng s€ duoc dat trén may lic. Thoi
gian nhudm trong vong 1gid.

Tay mau: Tay gel bang dung dich tiy. Ngdm gel trong dung dich tdy va dit trén
may lac tir 2-3 gio. Két thuc qua trinh tiy gel khi nhan thay gel d4 sach 16p mau
nén va cac bing protein hién rd trén gel.

Scan pho dién dién di va phan tich.

3 KET QUA VA THAO LUAN
3.1 Xac dinh mirc da boi thé

Két qua cho biét gia trj trung binh ham lugng DNA nhén ctia cac miu cay H.TG,
H.SG va H.CT twong dwong nhau (xap xi 42). Ba cdy nay déu c6 dic diém chung
la c6 hat (cung thu¢c nhom 2). Vi vay, ta su dung gia tri trung binh ham lugng
DNA nhan ctia ba mau cdy ndy (42.3) nhu gia tri trung binh ham luong DNA nhan
mau ddi chirng Iudng boi (Cy), sau do tinh toan dé c6 duge mirc da boi thé cua cac
mau nhu bang sau:

Bing 2: Mitc da bdi thé ciia cic miu khao sat

Maiu K.TG K.CT1 K.CT2 H.TG H.SG H.CT
C 61,19 76,19 85,79 42,28 4236 42,27
Murc da boi thé

2,89 3,60 4,06 2,00 2,00 2,00
(C/Co)*2

Két qua phén tich mirc da boi thé ciia cac mau khao sat:

- Cay H.TG, H.SG va H.CT: cay ludng bdi, cho trai co nhiéu hat.

- Cay K.TG: cay tam boi, cho trai khong hat.

- Cay K.CT1 va K.CT2: cay t bdi, cho trai khong hat.

Cay K.TG la cay ty tam bdi co thé c6 ngudn gég tr A. camansi ludng boi, do thu
tinh giita giao tor don bdi va ludng boi, hodc 1a két qua cua sy thu tinh gilra giao tir
don boi va ludng bdi cua cac loai khac nhau (Zerega et al., 2004). Céy tam boi
khong sinh giao tir binh thuwong do rdi loan trong qua trinh gidm phan, nén 1a cay
khong hat.

Cay K.CT1 va K.CT2 khong hat c6 thé 1a cdy ty tir boi, ciing c6 ngudn gde tir
A. camansi ludng boi.
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Thé tu da bdi phat sinh do sy nhan déi cac nhidm séc thé cua chinh chiung. Trong
qua trinh giam phan, sy hién dién cia hon hai nhlem sdc thé dong dang dan dén
viéc sap hang khong chinh xac clia cac nhlem sdc thé tuong dong & ky dau I, vasu
phan ly khéng chinh xac ctia cac nhiém sic thé twong dong & ky sau I. Két qua la
cac giao tir c6 su phan bd khong binh thuong cua cac NST, thuong 1a khong can
bang, va néi chung 1a khong hoat dong chirc ning trong cac hop tir chira chiing.

3.2 Khdo sat trinh tu gene ITS va matK

San pham PCR sau khi dién di trén gel agarose 1,5 % véi dién truong 2V/cm cho
két qua nhu hinh 1.

1000 bp
S

Hinh 1: Cac phan doan ITS (A) va matK (B) ciia 6 miu trén gel agarose
L: Ladder (thang chudn 100 bp); 1: K.TG; 2: K.CTI; 3: K.CT2; 4: HTG; 5: HSG; 6: H.CT

Chiéu dai cac doan dugc khl}éch dai khoang 700bp ddi v6i vung ITS va 1000bp
doi véi vung gen matK. Chiéu dai nay phu hop vai chiéu dai doan ITS va matK
cua cac cay hat kin.

Két qua gidi trinh tw
Doan gene matK
Céc trinh ty cua bang doan marK duoc giai c6 chiéu dai 772-788 bp.

Két qua BLAST trén co so dit liéu cua ngén hang gene NCBI cho thiy cac trinh ty
matK trong thi nghiém nay d€u tuong dong cao voi cac trinh tu matK cua
Artocarpus altilis (Bang 3).

Bing 3: Két qua BLAST doan gene marK cic mau trong thi nghiém trén co sé dit liéu ciia

ngan hang gene NCBI
STT Kfﬂg:fu Loai twong dong Ma so dc :;:;ﬁ (%)
1 K. TG Artocarpus altilis HM446658.1 99
2 K.CT1 Artocarpus altilis HM446658.1 99
3 K.CT2 Artocarpus altilis HM446658.1 99
4 H.TG Artocarpus altilis HM446658.1 100
5 H.SG Artocarpus altilis HM446658.1 100
6 H.CT Artocarpus altilis HM446658.1 99

MaiK 1a doan gene nam trong lyc lap, di truyén theo dong me, va nhan xét 0 phan
khao sat mirc d¢ da boi thé ring ba ciy K. TG, K.CT1 va K.CT2 déu c6 ngudn gdc
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tor Artocarpus camansi, do hién tuong ty da boi. Trinh ty matK cua 6 cay trong thi
nghiém nay déu twong dong cao vdi cung mét lodi Artocarpus altilis.

Két qua nay cho thdy cay H.TG, H.SG va H.CT la Artocarpus camansi, cac cay
K.TG, K.CT1 va K.CT2 la Artocarpus altilis, c6 ngudn goc 1a 4. camansi ty da
boi. Cay K. TG cling c6 thé 1a cay lai gitra A. altilis (cay me) va mot loai khac.

Doan gene ITS
Céc trinh ty cua bang doan ITS duoc giai c6 chiéu dai 660-670 bp.

Két qua BLAST trén co s¢ dit liéu cua ngén hang gene NCBI cho thiy cac trinh ty
ITS trong thi nghiém nay tuong dong cao véi cac trinh tu ITS cua céac loai thude
chi Artocarpus (Bang 4).

Bing 4: Két qua BLAST doan gene ITS cic miu trong thi nghiém trén co sé dit liéu ciia

ngan hang gene NCBI

A X X X ~ A Tilg
STT Ky hiéu mau Loai twong dong Ma so xdc nhan (%)
! KIG Artocarpus F1917022.1 08

mariannensis

2 K.CT1 Artocarpus altilis FJ917023.1 97
3 K.CT2 Artocarpus altilis FJ917023.1 98
4 H.TG Artocarpus camansi FJ917024.1 99
5 H.SG Artocarpus camansi FJ917024.1 99
6 H.CT Artocarpus camansi FJ917024.1 86

Két qua ¢ bang trén cing c¢d nhan xét cay H.TG, H.SG va H.CT 1a Artocarpus
camansi, cdy K.CT1, K.CT2 1a Artocarpus altilis cia cac thi nghiém trén.

Tuy nhién, trinh ty gene ITS cta cay K.TG lai tuong dé)ng cao voi trinh tu ITS cia
A. mariannensis chi khong 1a A. altilis. Vi cay K. TG phai la cay chira bd nhiém
sac thé (NST) cua 4. altilis (dé co trinh tu matK twong dong véi trinh ty marK cia
A. altilis) va bd NST cta A. mariannensis (dé c6 trinh ty ITS twong dong vdi trinh
tu ITS cla A. mariannensis) nén cy 1 co thé 1a cay lai giita 4. mariannensis va A.
altilis va A. altilis 1a cay me.

Cay me A. altilis 1a cay ludng boi (vi cay tam bdi khong cod kha néng sinh giao tir
binh thuong) va ciy bd A. mariannensis 1a cdy ludng boi. Cay con (ciy K.TG) la
ciy tam boi (két qua khao sat da boi thé). Do do, c6 sy giam phan khong binh
thudng & mot trong hai cay bd me dé tao ra giao tir 2n.

Phan tich trinh tw ITS va matK dwa vio gidn dé phd hé

Thir ty phan nhanh cta gian d6 pha h¢ cho thdy cac cay co thé dugc chia lam 2
nhom 16n khac biét rd rét vdi cac chi s6 bootstrap khac nhau (Hinh 2).

Nhom 1: Gom ba cay K. TG, K.CT1 va K.CT2 véi chi s6 bootstrap 1a 44%.
Nhoém 2: Gom ba cay H.CT, H.TG va H.SG véi chi s6 bootstrap 1a 82%.
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——— KTG
14

— K.CT1

50

K.CT2

H.CT

HTG
100 49

H.SG

—— Ahetero

Aintege
Hinh 2: Phén tich Maximum parsimony ciia cac bing doan marK dai 791 bp sau khi két hep
v6i cac trinh tw tir ngdn hang gene
*Cdc $6 & cdc nhdanh cdy thé hién chi sé bootstrap dwoc phan tich tir 100 ln lap lai.
Sau cdy trong thi nghiém phéan thanh hai nhém nhu trén 1a hop 1y, phii hop vai két
qué quan sat vé hinh thai. Trinh ty doan ITS c6 thé dung phan biét cac loai A.
altilis, A. mariannensis va cdy lai A. altilis x A. mariannensis.

Cay K.CT1 va K.CT2 thé hién trén so d6 mbi quan hé gan nhau hon so v&i cay
K.TG. Két qua nay phu hop voi két luan & trén rang cdy K.CT1 va K.CT2 1a 4.
altilis, cay K.TG la cay lai 4. altilis x A. mariannensis.

Doan gene matK

Thir ty phan nhanh cua cdy pha hé (topology) cho thdy cac loai c6 thé dugc chia
lam 2 nhém 16n khac biét rd rét voi cac chi s6 bootstrap khac nhau (Hinh 3).

- Nhom 1: Gom 2 cay H.TG va H.CT véi chi sb bootstrap 1a 93%.

- Nhom 2: Gém 4 cay K.TG, K.CT1, K.CT2 va H.SG véi chi sb bootstrap
1a 25%.

H.ITIG

H.CT

KTG

K.CT1

93

35 — K.CT2

31
—— H.SG

—— Astyraci

_ Malba

Hinh 3: Phén tich Maximum parsimony ciia cic bing doan marK dai 791 bp sau khi két hop
véi cac trinh tu tir ngan hang gene

*Cdc 56 & cde nhanh cdy thé hién chi s6 bootstrap dige phan tich tir 100 lan Idp lai.
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Sau cay trong thi nghiém khong phan thanh hai nhém nhu & truong hop doan gene
ITS. Tuy nhién, theo so d6 pha hé, chi s bootstrap cia cac mau K.TG, K.CTI,
K.CT2 va H.SG rat thap. Diéu nay c6 thé 1a do gene marK 1a mot trong nhimng
gene it bao ton nhét cia luc lap. N6 c6 mirc d6 bién di di truyén nhanh gép 3 1an so
v6i gene rbcL & Saxifragaceae (Johnson va Soltis, 1994), gip 2 lan so véi gene
rbcL & Polemoniaceae (Steel va Vilgalys, 1994). Do nhiing dac tinh nay, matK trd
thanh mot ngudn thong tin c6 gi tri trong viée thiét 1ap hé thong phan loai ¢ cap
do6 loai (Steele va Vilgalys, 1994).

Do do, trinh ty doan marfK chua thé dung phan biét cac loai A. altilis, A.
mariannensis va cdy lai A. altilis x A. mariannensis trong thi nghiém nay.

3.3 Dién di SDS-PAGE

Hai trong sb ba c,ély o mSiﬂnhém dugc st dung dé phan tich sy khac biét vé hé
protein cua la. K&t qua ph6 dién di protein SDS-PAGE trén la (K.CT1, K.CT2,
H.TG va H.CT) duoc thé hién ¢ hinh 4.

E

Hinh 4: Phé dién di protein 4 cdy K.CT1, K.CT2, H.TG va H.CT
M: Thang protein chudn;
1-2: K.CTI; 3-4: K.CT2; 5-6: HTG; 7-8: HCT

Céac bang protein déu biéu hién giéng nhau. Két qua nay chimg minh ring hé
protein & 14 cta cac cay trong thi nghiém nay khong co6 sy khac biét.

4 KET LUAN VA PE NGHI

4.1 Két luan

Céc cay trong thi nghiém dugc xac dinh 1a c6 muc da boi thé khac nhau. Nhiing
cay co hat la nhitng cay ludng bdi (2n), nhitng cay khong hat 1a nhiing cay da boi
(3n, 4n).

Khao sat mirc da boi thé va trinh ty gene ITS va marK cho két qua: c6 thé cac cay
H.TG, H.SG va H.CT 1a Artocarpus camansi, K.CT1 va K.CT2 la Artocarpus
altilis, K.TG la cay lai Artocarpus altilis x Artocarpus mariannensis.

Két qua phé dién dién di protein cua 4 cdy trong thi nghiém (K.CT1, K.CT2, H.TG
va H.CT) déu biéu hién giong nhau.

4.2 Dé nghi

Tiang cuong thu mau véi s6 lugng 16n va md rong pham vi thu mau.

44



Tap chi Khoa hoc 2012:24b 37-45 Truong Dai hoc Can Tho

Khao sat tinh kha dung ctia mot s6 déu phan tir tiém ning khac nham hd trg cho
vi€c phan loai hoc Artocarpus altilis va nhiing loai gan giii, dya trén co s¢ hinh
thai hoc.
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