25(3): 105-109

Tap chi SINH HOC

9-2003

MOI QUAN HE DI TRUYEN CUA MOT SO CHUNG SENEDESMUS
PHAN LAP TU HO HOAN KIEM DUA TREN TRINH TU
NUCLEOTIT CUA POAN ITS-1 RIBOSOM

NGUYEN PUC BACH, PANG DIEM HONG
Vién Cong nghé sinh hoc
DUONG PUC TIEN

Trung tam Cong nghé sinh hoc, PHOG Ha Ngi

Scenedesmus 1a mot chi thuoc nganh tao luc
(Chlorophyta) c6 s6 lugng loai va dudi loai kha
I6n (trén 200 taxon) [1]. Nhiéu ching
Scenedesmus c6 gia tri tich cuc trong viéc giam
thiéu 6 nhiém moi trudng nudc. Ngoai ra, chiing
con c6 ham lugng protein rat cao (khoang 50-
60% trong luong kho) va giau chat dinh dudng.
0] Viét Nam, Scenedesmus rit phong phu trong
cdc loai hinh thuy vuc, trong d6 h6 Hoan Kiém
(Ha Noi) 1a noi tap trung kha nhiéu loai vi tao
nay. Do su da dang va phong phi vé chung loai
cung véi khéa nang bién déi vé hinh théi dé thich
ting v6i nhitng di€u kién song khdc nhau nén
viéc phan loai va dinh tén chinh xac cac loai tao
néi chung gap rdt nhiéu kho khan, trong dé cé
Scenedesmus.

Hién nay, cung v6i phuong phdp phan loai
kinh dién thi cac k§ thuat sinh hoc phan tir hién
dai dang dugc sit dung rong rdi dé phan loai.
Mot trong nhitng co s& cua viéc phan loai nay la
dua vao su sai khac vé trinh tu nucleotit & mot
sO gien c6 tinh bao thu cao trong qua trinh ti€n
héa. Hé gien dugc stt dung phd bién nhat 1 cac
gien ma héa cho tiéu phéan ribosom: 5,8S, 168,
18S, 25S...[5, 7, 8, 9, 10] va gien rubisco [6]
vv... Trong cac hé gien nay, thuong cé mot s
doan ADN ngén khong ma héa dong vai trd nhu
12 cac ving dém. Nhiing bién déi di truyén ngiu
nhién (& mic do nucleotit) thuong xay ra & cic
vung nay, két qua la da tao ra mot su da dang rat
16n vé loai ciing nhu duGi loai [6]. Chinh vi vay,
nguoi ta hay st dung cac doan ITS (nuclear

NGUYEN VAN PONG
Vién Di truyén nong nghiép

ribosome internal transcribed spacer) hodc
Rubisco spacer... dé kiém tra va xdc dinh moi
quan hé gan giii giita cac loai hoac mdi quan hé
di truyén trong cdc quén thé clia cing mot loai &
nhiing diéu kién dia ly, sinh thdi khdc nhau [6,
11,12, 13].

Theo hudng trén, chdng t6i da nghién ciu vé
tdch dong va doc trinh tu nucleotit doan ITS-1
ctia 6 chung tao Scenedesmus dugc phan lap tu
h6 Hoan Kiém, trén co s& dé xdc dinh m6i quan
hé vé chung loai cua 6 chung tao nay.

I. PHUONG PHAP NGHIEN CUU

1. Nguyén liéu

Céac mau tao Scenedesmus dugc phan lap tir
h6 Hoan Ki€m do Duong DPuc Tién va cs.
(Trung tam Cong nghé sinh hoc, DPHQGHN)
cung cap. 6 ching da dugc mo ta hinh thai va
x€p vao loai Scenedesmus quadricauda (Turp.)
var. abudans Kirchn, Scenedesmus ellipsoides
Chod, Scenedesmus obliquus (Turp.) var.
alternans, Scenedesmus obliquus (Turp.) var.
sp., Scenedesmus obliqguus (Turp.) Kuetz. var.
obliquu 367, Scenedesmus quadricauda var. sp.
lan luot dugce ky hiéu la S-1695, S-190, S-177,
S-4, S-35 va S-G [3].

Vecto PCR®2.1 TOPO va cdc héa chit
chuén ctia hiang In Vitrogen.

2. Phuong phap

a. Tach ADN: ADN t6ng s6 dugc tdch chiét
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theo phuong phap cua Tran Hitu Quang [4].

b. Phan ting PCR: dé nhan doan ITS-1 béng
k¥ thuat PCR tir ADN téng s6, chiing toi da s
dung cap moi ITS1 (5-TCCGTAGGTGAA-
CCTGCGG-3") va ITS2 (5'-GCTGCGTTCTT-
CATCGATGC-3'") dac hiéu cho cac loai tao [8].
Phan tng PCR dugc thuc hién trén may PTC-
100 Programmable Thermal Controller MJ
Reseach. Mbi phan dng (20pl) gém: ADN
genom (50-100 ng) 1X PCR buffer (10 mM
Tris-HCI, pH 8,3; 50 mM KCl; 1,5 mM MgCl,;
0,01% bovine serum albumin); 100 nM moi;
100 pM dNTP; 0,5 don vi Taq polymeraza.
Phan tng dugc bat diu bing budc bién tinh
ADN khuon & 96°C trong 3 phuit; ti€p dén la 30
chu ky, méi chu ky bao gém céc budc thay déi
nhiét d6 nhu sau: 95°C - 30 giay; 60°C - 1 phut;
72°C - 1 phit. Giai doan cudi cung dugc thuc
hién & 72°C trong 10 phit. San pham PCR dugc
dién di trén gel agaroza 1%.

c. Tao dong phan tir ADN: sian phim PCR
dugc gan vao vecto PCR 2.1 TOPO cua hang In
Vitrogen, sau d6 bién nap vao t€ bao E.coli
(DH5a). C4c khudn lac mang plasmit tdi t6 hop
dugc chon loc trén moi trudng cé6 bd sung
kanamycin, X-gal (5-bromo-4-chloro-3-indol 3-
D-galactopyranosit) va IPTG (isopropylf3-D-
thiogalactopyranosit). Plasmit dugc tach tir cac
khuan lac trang riéng ré va chon loc trén gel
agaroza 0,8%. Su c6 mat cta doan ITS-1 trong
plasmit dugc kiém tra lai bing enzym cit giGi
han E.coRI. Nhiing khudn lac di mang gien
duoc nhan véi sinh khai 16n dé tich va tinh sach
plasmit.

d. Xac dinh trinh tv ADN: trinh tu nucleotit
cta doan ITS-1 cia 6 miu Scenedesmus dugc
thuc hién trén mdy doc trinh tu tu dong ABI
PRISM 377 ADN Sequencer, st dung ABI
PRISM Big Dye Terminator Cylcle Sequecing
Ready Reaction Kit cia hang Perkin-Elmer.

Tir s6 liéu thu duge, ching toi da phan tich
trinh tu nucleotit clia doan ITS-1 cia 6 mau
Senedesmus va xay dung cdy phan loai bang
mdy tinh dua trén chuong trinh ClustalX

Multiple Sequence Alignment Program (version
1.81, June 2000).
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IL. KET QUA VA THAO LUAN

1. Tach chiét ADN

ADN téng s6 dugc tach chiét theo phuong
phap cua Tran Hitu Quang va cs. [4] va dién di
kiém tra trén gel agaroza 0,8%. Két qua dién di
ADN dugc trinh bay trong hinh 1. Sau khi do do
hép thu & bude séng 260/280 nm cho thdy ADN
tach chiét duoc c6 ham luong va do tinh sach du
dé 1am nguyén liéu cho phan ting PCR.

5 6

M 1 2 3 4

Hinh 1. ADN téng s6 ctia 6 chung Scenedesmus
phan 1ap tir hé6 Hoan Kiém

(M: Marker 1 Kb; Cot 1: S-4; Cot 2: S-35; Cot3

1 S-177; Cot 4: S-190; Cot5: S-1695; Cot 6: S-G)

2. Chay PCR nhan doan ITS-1

Pé nhan doan ITS-1 cla cdc ching
Scenedesmus, ching t6i da chay PCR st dung
cap moi ITSI va ITS2 dac hiéu cho cac loai tao.
Sén pham duoc kiém tra trén gel agaroza 0,8%,
marko dugc st dung la 1 kb. Két qua da thu
dugc nhitng san phdm dic hiéu c6 kich thu6e
khoang 250 pb (két qua khong chi ra & day).

3. Tao dong phan tix

San phim PCR dugc gin vao plasmit
PCR2.1 TOPO va bién nap vao t€ bao E.coli
(DH50a). Sau khi chon dugc khudn lac mang
plasmit tdi t6 hop, ching toi di tdch plasmit. Dé
kiém tra su ¢6 mat ctia doan ITS-1, ching toi da
dung enzym gi6i han E.coRI dé cit. Sau khi
chay dién di, kiém tra thay di vang ra mot bang
ADN c¢6 kich thuéc khoang 250 bp. Diéu dé
ching to doan ITS-1 da dugc gan vao plasmit.



M1 23 4 5 6 738 910M

Hinh 2. Kiém tra doan ITS-1 cla 6 chung Scenedesmus dugc gan trong plasmit
béng enzym cit gidi han E.coRI

Ghi chii: M: Marko, Cot 2-9-10: doi ching
Cot 1: S-1695, cot 3: S-190, cot 4: S-177, cot 5: S-4, cot 7: S-35, cot 8: S-G

4. Két qua doc trinh tu nucleotit doan ITS-1

Sau khi tinh sach plasmit, ching t6i da xac dinh trinh tu nucleotit trén mdy doc trinh tu tu dong
ABI PRISM 377 DNA Sequencer, sit dung bo héa chit chudn ABI PRISM Big Dye Terminator
Cylcle Sequecing Ready Reaction Kit ctia hang Perkin-Elmer. Két qua doc trinh tu nucleotit cua 6
ching Scenedesmus dugce trinh bay trong hinh 3.

S-1695 GCTGCGTTCTTCATCGATGCGAGAGCCAAGATATCCGTTGTTGAGAGTTG 50
S-190 GCTGCGTTCTTCATCGATGCGAGAGCCAAGATATCCGTTGTTGAGAGTTG
S-G  GCTGCGTTCTTCATCGATGCGAGAGCCAAGATATCCGTTGTTGAGAGTTG
S-4 GCTGCGTTCTTCATCGATGCGAGAGCCAAGATATCCGTTGTTGAGAGTTG
S-35  GCTGCGTTCTTCATCGATGCGAGAGCCAAGATATCCGTTGTTGAGAGTTG
S-177 GCTGCGTTCTTCATCGATGCGAGAGCCAAGATATCCGTTGTTGAGAGTTG

stesfest stk sesiesksfok

S-1695 TTTTCGTTAAAACTGCCGATTAACAGCAGCCGAAACTTCAGAGTTTGGTT 100
S-190 TTTTCGTTAAAACTGCCGATTAACAGCAGCCGAAACTTCAGAGTTTGGTT
S-G  TTTTCGTTAAAACTGCCGATTAACAGCAGCCGAAACTTCAGAGTTTGGTT
S-4 TTTTCGTTAAAACTGCCGATTAACAGCAGCCGAAACTTCAGAGTTTGGTT
S-35  TTTTCGTTAAAACTGCCGATTAACAGCAGCCGAAACTTCAGAGTTTGGTT
S-177 TTTTCGTTAAAACTGCCGATTAACAGCAGCCGAAACTTCAGAGTTTGGTT

S-1695 TAATCAATGGTTGGTCAATGGTGTGTGTGTGTGTGTAAGTAGGCCAAACC 150
S-190 TAATCAATGGTTGGTCAATGGTGTGTGTGTGTGTGTAAGTAGGCCAAACC
S-G  TAATCAATGGTTGGTCAATGGTGTGTGTGTGTGTAAGTAGGCCAAAGGGG
S-4  TAATCAATGGTTGGTCAATGGTGTGTGTGTGTGTAAGTAGGCCAAACCGG
S-35 TAATCAATGGTTGGTCAATGGTGTGTGTGTGTGTAAGTAGGCCAAACCGG
S-177 TAATCAATGGTTGGTCAATGGTGTGTGTGTGTGTAAGTAGGCCAAACCGG

ek *

S-1695 GGTGAGGGTTCGACCTAACGTCGGTACACAAGTAAAAGAGTGCGTGTTGT 200
S-190 GGTGAGGGTTC -ACCTAACGTCGGTACACAAGTAAAAGAGTGCGTGTTGT
S-G  TGAGGGTTCGACCTAACGTCGGTACACAAGTAAAAGAGTGCGTGTTGTGG
S-4  TGAGGGTTCGACCTAACGTCGGTACACAAGTAAAAGAGTGCGTGTTGTGG
S-35 TGAGGGTTCGACCTAACGTCGGTACACAAGTAAAAGAGTGCGTGTTGTGG
S-177 TGAGGGTTCGACCTAACGTCGGTACACAAGTAAAAGAGTGCGTGTTGTGG

* ok eokesk sk ESE S T

S-1695 GGTTTGCATATTCAATGATCCTTCCGCAGGTTCACCTACGGA 242
S-190 GGTTTGCATATTCAATGATCCTTCCGCAGGTTCACCTACGGA 242
S-G  TTTGCATATTCAATGATCCTTCCGCAGGTTCACCTACGGA 240
S-4  TTTGCATATTCAATGATCCTTCCGCAGGTTCACCTACGGA 240
S-35  TTTGCATATTCAATGATCCTTCCGCAGGTTCACCTACGGA 240
S-177 TTTGCATATTCAATGATCCTTCCGCAGGTTCACCTACGGA 240

* ok ES *

Hinh 3. So sanh trinh tu nucleotit doan ITS-1 cta 6 chung Scenedesmus phan 1ap tir ho Hoan Kiém
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Két qua thu dugc & trén cho thay: 4 ching
(S-G), (S4), (S-35) va (S-177) c6 trinh tu
nucleotit hoan toan giong nhau. Hai chung con
lai 1a (S-1695) va (S-190) chi sai khac duy nhat
1 nucleotit & vi tri 162 trén chudi trinh tu cua
doan ITS-1.

Dua trén chuong trinh ClustalX Multiple
Sequence Alignment Program (version 1.81,
June 2000), ching t6i1 da xay dung cay phan loai
cua 6 ching Scenedesmus (hinh 4).

S-1695
S-190

S-G

S-4

S-35

S-117
Hinh 4. Cay phat sinh chung loai ctia 6 chling
Scenedesmus phan 1ap tir h6 Hoan Kiém

Theo cay phan loai nay, 6 ching
Scenedesmus da phan chia thanh 2 nhém: nhém
thit nhat gom 2 ching S-177 va S35. Nhém thir 2
gom 4 ching S4,S-G, S-1695 va S-190.

So sanh véi két qua su dung ky thuat RAPD
dé xdc dinh mo6i quan hé giita cdc chiling
Scenedesmus da cong bo [3] thi chung S4va S-G
da tach ra thanh mot nhém va chiang S-G tré
thanh mot nhanh cta ching S-4. Trong khi do, 2
ching S-1695 va S-190 khong c6 su thay déi,
chdng van ndm trén ciing mot nhanh va l1a nhanh
phu ctia chiing S-G.

Nhu vay, bang cach phan tich trinh tu
nucleotit cia doan ITS-1 thi 4 chung S-G, S-4,
S-35 va S-177 c6 thé 1a cing mot loai thuoc chi
Scenedesmus con 2 chung S-1695 va S-190
thudc 2 loai khiac nhau. Dua vao chuong trinh
ClustalX Multiple Sequence Alignment Program
(version 1.81, June 2000) va TreeView(1.6.1-
2000), ching t6i da xac dinh dugc hé s6 xa nhau
vé mat di truyén giita 4 chung (S-G, S-4, S-35 va
S-177) va 2 chung (S-1695 va S-190) la
0,34179. Trong d6, khoang cach gitra 2 chung S-
1695 va S-190 1a rat nho (0,00136) ching to
chiing c6 moi quan hé di truyén rat gan gii. Két
qua nay bé sung cho két qua da cong bo bing
k¥ thuat RAPD va phan loai kinh dién [3].
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1. KET LUAN

1. Lan ddu tién & Viét Nam, bang ky thuat
PCR st dung cap moi ITS1& ITS2 dac hiéu cho
cac loai tao, ching toi da nhan va tich dong
dugc doan ITS-1 (kich thuGe 250 bp) cua 6
chling Scenedesmus phan 1ap tir ho Hoan Kiém.

2. Két qua phan tich va so sanh trinh tu
nucleotit cua doan ITS-1 cho thdy c6 su khic
biét vé mat di truyén gitta 6 chung Scenedesmuis
nay & muc do phan tr. Trong d6, 4 chung S.
obliquus (Turp.) var. alternans, S. obliquus
(Turp.) Kuetz. var obliqguu 367, S. obliquus
(Turp.) var. sp. va S. quadricauda var. sp. c6
trinh tu nucleotit hoan toan giong nhau. Nhu vay
ching c6 thé dugc xép vao cung mot loai. 2
chung con lai S. quadricauda (Turp.) var.
abudans Kirchn va S. ellipsoides Chod chi khac
biét duy nhdt & 1 nucleotit, chiing t6 ching cé
thé 1a 2 loai khic nhau nhung c6 méi quan hé di
truyén rit gan giii.

3. Dé 1am sdng t6 hon nita méi quan hé gitta
cac chung Scenedesmus cling nhu cac loai vi tdo
khdc, can phai doc va so sanh trinh tu cta nhiéu
gien khic nita nhu doan ITS-2, cic gien rubisco,
nhitng viing intron nam trong cdc gien bao thu
khéac v.v ...
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PHYLOGENETIC RELATIONSHIPS OF SOME SCENEDESMUS STRAINS
(CHLOROPHYTA) ISOLATED FROM THE HOANKIEM LAKE
BY BASING ON ITS-1 DNA SEQUENCES

NGUYEN DUC BACH, DANG DIEM HONG, DUONG DUC TIEN,
NGUYEN VAN DONG

SUMMARY

Six strains of Scenedesmus, differing in their organic body scale morphology, were isolated from the
Hoankiem lake, Hanoi city. Using PCR technique, we amplified and sequenced the ITS-1 (internal transcribed
spacer), located in the region of DNA encoding for 18S and 5,8 S ribosomes. Based on the alignment of the
ITS-1 sequence and the phylogenetic representation, six strains were divided into two main clusters (genetic
distant coefficient was 0.34179). One of which was absolutely identical in genetic-homology and composed of
S. obliquus (Turp.) var. alternans, S. obliquus (Turp.) Kuetz. var obliquu 367, S. obliquus (Turp.) var. sp. and
Scenedesmus quadricauda var. sp; these four strains were suggested to be an exclusive species of the genus
Scenedesmus. The second group included Scenedesmus quadricauda (Turp.) var. abudans Kirchn and
Scenedesmus ellipsoides Chod (genetic distant coefficient was 0.00136) might be two distinct species but
were almost identical in genetic relationship.
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