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TAP CHI KHOA HQC, Pgi hoc Hué, Tip 75B, Sé 6, (2012), 125-133

NGHIEN CUU PA DANG PROTEIN DU TRU O MOT SO GIONG BUOI
(Citrus grandis L.) BANG KY THUAT PIEN DI SDS

Hoang Tan Quang, Lé Thi Thu Hing, Nguyén Pirc Huy, Cit Lé Nguyén

Vién Tai nguyén, Moi truong va Cong nghé sinh hoc, Pai hoc Hué

Tém tit. Nghién ctru da dang di truyén cia cac giéng budi thu thap tai Thira Thién Hué
béng k¥ thuat dién di SDS cho théy c4c loai dém khac nhau déu c6 kha nang tao ra cac
bing protein da hinh trén hinh anh dién di, dém Hirata cho phd dién di c6 sb bing nhiéu
nhét (tir 17-23 bang tiy theo giéng). Trong sb 67 bing protein thu dugc tir 6 dém khac nhau
6 34 bang giéng nhau & tit ca cac mau nghién ciru. Phan tich da dang di truyén cho thiy
giéng buoi Thanh du c6 gia tri Hy cao nhat (5,00) con gidng budi Thanh tra thap nhit (1,60).
Trong 15 giéng budi nghién ctru, budi Thanh tra ¢6 sy da dang di tmyén cao nhét, thé hién
qua gié tri Hgp (0,93) va SENA (13,10) cao nhat. Cac gidng budi nghién ctru c¢6 hé sb twong
déng Jaccard giao dong tur 0,65-0,96. Gian db pha hé cua 15 giéng dugc xay dung nho
thuat toan UPGMA dua trén hé sb Jaccard cho théy budi dugce chia thanh 2 nhém, nhém A
gdm 10 gidng (46 twong ddng khoang 75%) va nhom B gdm c6 5 gibng c6 d6 twong ddng
cao hon (khoang 85%).

Tir khéa: budi (Citrus grandis L.), da dang di truyén, dién di SDS, hé s6 trong ddng, Thira
Thién Hué.

1. Mé diu

Buodi (Citrus grandis L.) 1a cdy dn qua c6 tac dung bd dudng va co nhibu gia tri
vé mit y hoc. Trén dat nudc ta tir lau di hinh thanh nhiing ving trong budi va nhing
gidng budi ndi tiéng nhu budi Poan Hung (Pha Tho), budi Puong Huong Son (Huong
Son, Ha Tinh), budi Phic Trach (Huong Khé, Ha Tinh), buéi Thanh tra (Hué), budoi
Bién Hoa (Pong Nai), buéi Nam roi, budi Da xanh (Vinh Long)... [1].

Hién nay, & Thua Thién Hué budi duge tréng phé bién va dem lai thu nhép
cao cho ba con nong dan. Budi ¢ rat nhidu gidng do duoc trong tir 1au va c6 nhiéu
giéng du nhap tir mién Béc va mién Nam. Dé danh gia muc d6 da dang di truyén thi
viéc dua vao nhiing chi thi hinh thai 14 chwa ¢ ma can c6 nhiing danh gia sdu hon
vé cdu truc di truyén, cy thé 1a hé gen hodc hé protein.

Dién di 1a k¥ thuat phan chia cac phan tir nhu protein hodc cac doan nucleic acid
trén co sé khoi lugng va dién tich thuc ciia chiing bang su dich chuyén khac nhau théng
qua agarose hoic polyarcylamide gel trong dién truong. Uu diém ctia phuwong phap dién
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126 Nghién ciru da dang protein di triv & mét sé giong budi...

di 1a don gian, dé sir dung dugc ding dé xac dinh thanh phan cac loai protein cing voi
su thay d6i ham lugng cua ching. Sir dung k¥ thuat dién di SDS dé nghién ctru da dang
di tmyén cling da dugc thuc hién trén mot sb dbi tuong nhu laa [14], cac loai thudc ho
cai [13], cam chanh [7], dau tuong [2],...

Trong bai bao nay, chiing t6i khao sat sy sai khac cta cac bang protein trén di¢n
di d6 tir d6 dua ra nhitng danh gia vé su da dang protein & cac gidng budi thu thap tai
Thira Thién Hué.
2. P6i twong va phwong phap

2.1. Poi twong

Dbi tuong nghién ciru cia chung t6i 1a cac giéng budi thu thap ¢ Thira Thién
Hué gom c6 15 giéng. Cac giéng budi ndy vé miat hinh thai khac nhau khong dang ké,
tir 14, hoa cho dén hinh dang trai. Su khac nhau thé hién & mau séc cta cui qua, cach se'ip
xép miii, mau sic va mui vi cta tép.

Bang 1. Cdc giong buwdi si dung trong nghién ciru

Gibng Pia diém thu miu

Budi Thanh tra, budi Do, buéi Banh, buéi Tau, Thiy Biéu, Hué
buéi Tring, budi Cém, budi Lang

Budi Puong 14 cam, budi tring Ha Noi, budi  Trung tdm Nghién ctru va phat trién nong

Nim roi, buéi Hong da xanh nghiép Hué

Budi Nam Dong Nam Pong, Thira Thién Hué

Budi Thanh du Kim Long, Hué

Buoi do Ha Noi Binh Pién, Huong Tra, Thira Thién Hué
Buoi Phac Trach Mua tir siéu thi

2.2. Phwong phap nghién cuu
2.2.1. Tach chiét protein di trir

Protein trong hat budi dugc tach chiét theo phuwong phap cia Koltunow va cs
(1996). Hat budi tuoi sau khi tach bao quan & -20°C, boc vo hat va nghién min bang
nito 1ong. Protein hoa tan tong sé cua budi dugc chiét voi cac loai dém khac nhau theo
ti 16 20 mg mau: 500 uL dém, vortex trong 1 phut, sau d6 ly tam 15.000 vong/phut &
4°C, trong 15 phut [10]. Dich ly tim chta protein hoa tan tong s6 dugc dung dé chay
dién di.

Céac loai dém duoc st dung dé tach chiét protein 1a d&m PBS [3], dém Gabriel va
Ellingboe (1982) [8], dém Arakawa [6], dém theo Kang va cs (2003) [9], dém Hirata
[14], dém Cammaerts va Jacobs [7]. Ham luong protein dugc xac dinh bang phuwong
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phap Bradford [3], sir dung albumin huyét thanh bo (lyophilized bovine serum albumin,
Bio Rad) dé dung duong chuan protein.

2.2.2. Pién di protein

Protein dugc dién di trén polyacrylamide gel 12% theo khdi lugng phan tir bang
hé dién di dimg Mini PROTEAN 3 (Bio Rad) & dién ap 50 V trong 3 gid. Protein chuan
c6 khoi lugng phén tu tir 14,4-97 kD (Pharmacia). Sau khi dién di, gel dugc nhudm
bang Coomassie Brilliant Blue R250 0,1% trong methanol, acetic acid va nudc cit voi
ty 1& 44:5:50 trong 15 phit. Tiép d6 rira gel bang dung dich rira 14 acetic acid: methanol:
nudc cit theo ty 18 1:3:6 tir 2-3 1an, mdi 1an 15 phat. Khi nhuém va rira gel dit trén may
lic nhe 45 vong/phut [2].

2.2.3. Xdc dinh hé sé da dang di truyén

Dé x4c dinh tinh da dang di truyén, chung t6i st dung cac hé s nhu sau
[13, 14]:

- Hé s6 da dang kiéu hinh Shannon’s: H, = -3filnf; (fi 1a tan s6 xuat hién kiéu
hinh tht 7)

- Gia tri da dang vé kiéu gen duoc tinh theo cong thirc: Hgp = 1-3;°

- Tong s6 allele ¢6 hiéu qua SENA dugc tinh theo cong thirc: SENA = (1/5f;%)-1

2.2.4. Xar Iy két qua thi nghiém

Hinh anh dién di dugc thu nhan bang hé thong may quét va phan tich hinh anh
GS-800 Calibrated Densitometer (Bio Rad), st dung chuong trinh Quantity One
(version 4.4.1) (Bio Rad) dé phan tich pho dién di.

Xay dyng gian d6 pha hé va phan tich cum theo thuat toan UPGMA (unweighted
pair group method with arithmetic mean) dya trén hé s6 Jaccard (1908) bang phan mém
NTSYS 2.1 (Exeter Software, My) trén co s& xuat hién hay khong xuat hién cua cac
bang trén pho dién di protein tong sd clia cdc mau theo nguyén tic danh sé "1" néu co
xut hién bang va sb "0" néu khong xuat hién bang.

3. Két qua va thao luin

3.1. Di¢n di SDS

Trong thi nghiém nay, chiing toi tach chiét protein tong sé bang 6 loai dém khac
nhau, ddy 13 cac dém phd bién trong nghién ciru protein hoa tan tong sé cia thuc vat.
Két qua tong hop bing dién di tir 6 dém cho thay tong sd bang protein xuat hién 1a 81,
trong d6 thap nhét 13 7 (dém PBS) va cao nhat la 23 (dém Hirata), sé bang tring nhau
ctia cac mau 1a 49, giao dong tir 6-14 tly loai dém (Bang 2). Trong cac dém nghién ciru,
dém Hirata cho s6 bang protein nhiéu nhét (17-23 bang) (Hinh 1A), dém Cammaerts va
Jacobs thu duoc sé bang protein giao dong nhiéu nhét (7-16 bing). Phan 16n cac bang
thu dugc nam trong khoang 14-97 kDa, chi ¢ mét sd it bing nam ngoai pham vi nay.
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Hinh 1. Phé dién di protein hoa tan tong sé cia 15 giong buoi & cdc dém dai dién.
A: dém Hirata; B: dém Arakawa; C: dém Gabriel va Ellingboe; M: Chudn khoi luong phan tir
cua protein, 1: buoi Thanh tra; 2: buci Po; 3: budci Banh; 4: buci Tau, 5: buoi Ti rcfng;

6: budi Com; 7: budi Lang; 8: buci Puong la cam; 9: buoi trcfng Ha Noi; 10: buoi Nam roi;
11: buoi Hé‘ng da xanh; 12: buwoi Nam Pong; 13: buci Thanh du; 14: budi do Ha Ngi;
15: buwoi Phuc Trach.
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Bang 2. Két qua phan tich phé dién di protein ciia 15 giong buci

STT Tén dém S6 bing tao S6 bing gidng nhau
thanh/mau giira cac mau
1 PBS 10-12 7
2 Hirata 17-23 13
3 Arakawa 12-16 10
4 Gabriel va Ellingboe 14-17 14
5 Cammaerts va Jacobs 7-16 6
6 Kang va cs 12-15 9

3.2. Phén tich da dang di truyén

Dbi v6i phan tich da dang di truyén, viéc phan tich phai dam bao ¢ tir 50 bang
dién di tré 1én méi c6 d6 tinh cdy cao [12]. Vi vay, ching t6i da sir dung 6 d€m khac nhau
dé tach chiét protein tao ra 81 bang khac nhau trén hinh anh dién di va két qua phan tich
da dang duoc danh gia theo 6 dém nay. Két qua phan tich cho thiy gia tri trung binh H,
1a 3,24 (Bang 3); nhu vdy cac gidng phan tich rat da dang vé kiéu hinh protein dy trir.
Gidng c6 gia tri Hy cao nhat 1a Thanh du (5,00) va giéng c6 gia tri H, thip nhét 1a Thanh
tra (1,60). Nguyén Thanh Tuong (2005) khao sat tinh da dang protein du trit cia cac
gidng lta ven bién ving Pong bang song Ciru Long cho thiy gia tri kiéu hinh protein
rat da dang va gia tri Hy 16n nhat 1a 2,69 [5].

Hé sd Hgp 1a chi tiéu dung dé danh gia sy phong pht vé mit di truyén & cac
gidng khac nhau, gia tri niy nam trong khoang tir 0-1, chi s6 Hgp cang tién gan t6i 1,
gidng cang co gia tri da dang kiéu gen cao, Hzp= 0 khi giéng thuan nhat vé kiéu gen.
Qua phén tich ching t6i nhan thiy gia tri Hzp cua cac giéng budi cd cao (Hgp= 0,68).
Trong d6, budi Thanh tra c6 Hp cao nhat (0,93) va budi Lang c6 Hgp thip nhét (0,3).

Tuong tu hé s6 Hgp, hé s SENA cling 1a chi ti€u danh gia tinh da dang vé mat di
truyén & cac giong. Gia tri SENA phan anh s allele co tac dong kiém soat protein du
trit. D61 voi mot gidng thuan gia tri SENA=0. Khi gia tri SENA cang 16n thi hiéu qua tac
dong cang 16n 1am cho quéan thé co tinh da dang cang cao. Két qua phan tich cho thay
céc gidng budi co so allele trung binh 1a 3,23, diéu nay cho thdy cac giéng budi nghién
ctiru ¢6 hon 1 allele trén mdi locus tac dong kiém soat sy hinh thanh cac tinh trang
protein du trit. Gidng Thanh tra c6 tinh da dang di truyén cao nhat (SENA=13,10) va
thap 1a buoi Lang (SENA=0,42).

Nguyén Thanh Tudng (2005) khi danh tinh da dang vé protein du trit ctia cac
gidng lua ving ven bién Ddng bang song Ctru Long da xac dinh dugc ¢ khoang 2-3
allele trén mdi locus tac dong kiém soat sy hinh thanh cac tinh trang protein du trit [5].
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Bang 3. Cdc hé sé da dang protein & 15 giong budi

Gibdng H, Hpp SENA
Thanh Tra 1,60 0,93 13.1
Budi do 2,49 0,77 3,35
Budi banh 2,53 0,8 3,90
Budi tau 2,92 0,78 3,53
Budi tring 3,40 0,68 2,09
Budi com 3,37 0,5 0,99
Budi lang 3,26 0,3 0,42
Buoi dudng 14 cam 2,83 0,66 1,97
Budi tring Ha Noi 2,73 0,69 2,28
Budi Nam roi 2,58 0,86 6,28
Budi da xanh 3,04 0,74 2,83
Budi Nam Bong 3,00 0,73 2,64
Thanh du 5,00 0,54 1,15
Budi do Ha Noi 4,90 0,62 1,63
Budi Phiic Trach 4,60 0,64 1,83

Tong 48,67 10,24 48,39
Trung binh 3,24 0,68 3,23

3.3. Phan tich giin dd phd h¢

Phan tich da dang di truyén cho thiy hé sé twong dong Jaccard giita cdc miu
nghién ctru giao dong tir 0,65-0,96, trong d6 thap nhat 1a giita budi Trang va budi Nam
Dong, giita budi Lang va budi Thanh du (twong dong 65%), cao nhét 1a giira buoi do Ha
Noi va budi Phuc Trach (twong dong 96%).

Gian d6 pha hé cho thay 15 gidng budi duge chia thanh 2 nhom (Hinh 2), hai
nhom cé d¢ twong ddng 72%. Nhém A gém 10 gidng, c6 do twong dong khoang 75%,
bao gdm budi Thanh tra, budi Nam roi, buéi Do, budi Banh, buéi Tau, buodi Tring,
budi Com, budi Lang, budi Puong 1a cam va buéi traing Ha Noi. Nhom B gdm co6 5
gidng (buodi Hong da xanh, buéi Nam Pong, buoi Thanh du, buéi do Ha Noi va buai
Phuc Trach), cac gidng ndy c6 do twong dong cao hon (khoang 85%).

Két qua nghién ciru ciia chung t6i ciing cho két qua twong tw voi cac tac gia khac
khi nghién ctru vé quan hé di truyén giita cac gidng budi cua Viét Nam. Nguyén Xuan
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Thu va cs (2004) da xay dung gian do pha hé cua 13 gidng budi trong cia Viét Nam
nhd vao chi thi RAPD. Téc gia nhan thiy hé s6 dong dang di truyén giita budi Red
Pomelo va budi Thanh tra dat cao nhat (0,80); thip nhat 1a giita budi Phuc Trach va
budi Nam roi (0,57). Trén cay pha hé, budi Phiic Trach nim tach biét trén mot nhanh,
budi JoJoRa Flame ciing chiém vi tri tich biét trén cdy phat sinh, cic giéng budi thude
nhom BC (BC40, BC43, BC39, BC11) va budi Nam roi tap hop trén mot nhanh. Céc
gidng buoi Thanh tra, budi duong La cam, budi Dién, Da xanh va BC15 nim trén
nhanh con lai ctia cdy phat sinh [4]. Kyndt va cs (2010) da nghién ctru su phat sinh loai
ctia 69 mau thudc chi Citrus va cac loai (chi) co lién quan & Viét Nam dua trén cac
trinh ty ving ITS nhan théy budi Thanh tra thudc vé nhom la cung véi budi Nam roi,
buoi Phuc Trach, budi Da xanh, budi Poan Hung,... tich biét hén so v&i nhém thanh
yén va cam, cac giong budi nay co do twong dong tir 64% trd 1én [11].

bw&i Thanh tra
bw&i Nam roi

| buwdi Do
bw&i Banh
A | bwdi Tau

bwéi Tréng

bwdi Cdm

buwéi Lang

—— buwdi D%Pc‘rng la cam
L buwditrdng Ha Noi

bwéi Hdng da xanh
bwdi Nam Béng
B bwdi Thanh du
bwéi dé Ha Noi
—|: budi Phc Trach
L s I B A B B B B B B
0,72 0,79 0,86 0,93 1,00

Mrc do twong dong

Hinh 2. Gian dé pha hé cdc giong budi nghién cieu dya trén hé s6 Jaccard.

4. Két luan

4.1. Cac loai dém khac nhau déu c¢6 kha ning tao ra cic bang protein da hinh
trén hinh anh dién di, dém Hirata cho phd dién di ¢6 sb bang nhiéu nhét (tir 17-23 bang
tly theo gidng budi). Trong sd 67 bang protein thu dugc tir 6 dém khac nhau c6 34 bang
gidng nhau & tat ca cac mau nghién ctru (bang don hinh).

4.2. Phan tich da dang di truyén cho thdy gidng buéi Thanh du c6 gi tri H) cao
nhit (5,00) con gidng budi Thanh tra 1a thap nhat (1,60). Trong 15 gidng budi nghién
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ctru, budi Thanh tra ¢6 sy da dang di truyén cao nhat, thé hién qua gia tri Hzp (0,93) va
SENA (13,10) cao nhat.

4.3. Cac giéng budi nghién ctru ¢6 hé sé twong dong Jaccard giao dong tir 0,65-
0,96, gian do pha hé cho thay 15 giéng budi duoc chia thanh 2 nhom, nhém A gom 10
giong (d6 twong dong khoang 75%) va nhém B gom c6 5 gidng cé do twong dong cao
hon (khoang 85%).
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STUDY ON STORAGE PROTEINS DIVERSITY IN SOME PUMMELO
(Citrus grandis 1..) CULTIVARS USING SDS-PAGE TECHNIQUE

Hoang Tan Quang, Le Thi Thu Hang, Nguyen Duc Huy, Cu Le Nguyen
Institute of Resources, Environment and Biotechnology, Hue University

Abstract. Study on genectic diversity based on seed storage proteins of the collected
pummelo varieties in Thua Thien Hue using SDS-PAGE technique indicated that protein
bands polymorphic were observed by the diffirent extraction buffers. Among of these buffers,
Hirata buffer showed highest protein bands number (17 to 23 bands depending on
pummelo varieties). Of totals of sixty-seven protein bands analyzed from six diffirent
buffers, thirty-four were found to have similarity between these varieties. Genetic diversity
analysis showed that Thanh du variety has the highest, whereas, Thanh tra has the lowest
Hy value (5.00 and 1.60, respectively). In fifteen pummelo varieties that were studied, the
Hgp (0.93) and SENA (13.10) values of Thanh tra were the highest, suggesting that
Thanhtra has the highest genetic diversity. Jaccard coefficients of these varieties was from
0.65 to 0.96. Phenogram of 15 pummelo varieties derived using the UPGMA grouping
method based on Jaccard coefficients indicated that the pummelo colletion that was studied
can be divided into main two groups, group A contains ten varieties with approximately
75% homology, whereas, group B has five varieties with higher homology (approximately
85%).

Keywords: genetic diversity, pummelo (Citrus grandis L.), SDS-PAGE, storage proteins,
Thua Thien Hue
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