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Tom tit. Nghién ctru stt dung cac cdp moi dédc hiéu M4 1F/M5 1R va M13 1F/M14 1R d€ khuéch dai cac
doan gen lién quan dén su sinh tong hop doc t6 cylindrospermopsin — CYN (PKS va PS) trong sinh khéi
vi khuan lam. Ky thuét PCR da dugc sit dung d€ phét hién gen lién quan dén sy sinh déc t6 nay trong
mau sinh khéi cling nhu sy xuat hién cac loai vi khuan lam tiém nang sinh doc t5 CYN trong cac mau
nd hoa vi khuén lam ngoai ty nhién. Thi nghiém dwgc thuc hién véi 23 mau tai 23 diém thudc 9 tinh
(thanh) trong nudc. Két qua cho thdy cac gen PKS va PS trong mau tw nhién c6 thé duoc khuéch dai
& diéu kién: nong d¢6 DNA khudn mau tir 140 dén 160 ng DNA/25 L thé tich phan tng; thoi gian bat
moi la 20 gidy; nhiét do b&t mbi 55 °C. Trong s& 23 mau nghién cttu, gen PS duoc phat hién trong 7
mau; gen PKS dugc phat hién trong 5 mau, trong d6 ¢ 5 mau thudc 5 dia diém phat hién ca hai gen
PS va PKS. So sanh véi két qua phan tich sy xudt hién cua loai gay doc Cylindrospermopsis raciborskki
va ham luong doc t6 CYN trong nudc cho thdy tiém ndng cua viéc st dung phuong phap PCR trong
viéc phat hién cac loai tdo ddc trong cac mAu tw nhién.

Tt khéa: Polyketide synthetase (PKS), peptide synthetase (PS), cylindrospermopsin, cyanobacteria,
PCR

Abstract. In this study, M4 1F/M5 1R and M13 1F/M14 1R specific primers were used to amplify gene
fragment responsible for the biosynthesis of cylindrospermopsin — CYN (PKS and PS) in cyanobacterial
biomass. The PCR technique was used to detect genes related to the synthesis of CYN in biomass samples
as well as the presence of potential cyanobacteria producing CYN toxins in the natural cyanobacteria
blooms. The experiments were performed with 23 samples at 23 points in 9 provinces (cities) in Vietnam.
The results showed that the PKS and PS genes were amplified from genomic DNA templates under the
following conditions: DNA template concentration from 140-160 ng/25 uL reaction volume; incubation
time 20 sec; and annealing temperature 55 °C. The PS gene was detected in 7/23 samples, while the PKS
gene was detected in 5/23 samples. In addition, both PS and PKS genes were detecteded in 5/23 samples
from 5 different sampling locations. There is a potential of using PCR technique in detecting toxic algae
species in natural samples.

Keywords: Polyketide synthetase (PKS), peptide synthetase (PS), cylindrospermopsin, cyanobacteria,
PCR
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1  Datvan dé

Cylindrospermopsin (CYN) la mot loai doc t6 alkaloid duoc tach chiét dau tién tir loai
Cylindrospermopsis raciborskii [1]. Cylindrospermopsin c6 tac dung gay ngd doc t€ bao, can trd qud trinh
sinh tong hop protein, anh hudéng dén vat chat di truyén, lam dat gay DNA, RNA, gay ton thuwong cac co
quan cta co thé nguoi va dong vat nhu tuyén noi tiét, gan, than, rudt, phdi. N6 ciing duoc ghi nhan 1a chat
sinh ung thu, kich thich sy phét trién cac khoi u trong co thé [2-3]. Mot s6 loai vi khuan lam (VKL) nude
ngot c6 kha ning san sinh CYN da duwoc biét thudc cac chi Cylindrospermopsis, Aphanizomenon,
Aphanizomenon, Anabaena, Umezakia, Raphidiopsis, Lyngbya va Oscillatoria. Céc loai tiét CYN hién da dwoc
biét 1a phan bd rat rong tir viing nhiét d6i dén ving 6n déi va trén khap thé gisi [4-7]. Hién nay, c6 rat
nhiéu phuong phap dugc st dung dé€ tham do, phat hién va phén tich sy xuét hién cta VKL doc hai va
ddc t6 cua ching. Cac phuwong phap phan tit ra doi két hop véi hé thong phan loai truyén thong da giap
cho viéc xac dinh loai c¢6 kha nang sinh doc t& mot cach chinh xac va hiéu qua hon [8]. Polyketide synthetase
(PKS) va peptide synthetase (PS) la tap hop nhiing enzyme da chitc ndng, tham gia chinh vao qua trinh
tong hop cac hop chat thit cadp ¢ vi khudn, ndm va tao lam [9]. Ky thuat PCR da dwgc st dung rat thanh
cong dé x4c dinh cac gen lién quan dén qud trinh sinh téng hop cac doc t& & cdc mau vi khuan lam nghién
cteu [9-10]. O Viét Nam, gan day mot so tac gia da st dung cac cdp moi dac hiéu khuéch dai thanh cong cac
gen ¢6 lién quan dén su sinh ddc t6 CYN ddi voéi cac chung vi khuan lam c6 ngudn gdc tir mot s6 ao ho &
Viét Nam . Tuy nhién, nhitng nghién cttu ¢ Viét Nam vé gen lién quan cia nhém VKL ddc chua nhiéu, dac

biét la cac nghién cttu trong linh vuc phan ti 4p dung truc tiép doi véi cdc mau ngoai ty nhién.

Vi vay, chung t6i diat van dé nghién ctru st dung cac cdp mdi dac hiéu dé€ phat hién sy xuét hién cta
gen lién quan dén kha nang sinh doc t6 CYN st dung ky thuat PCR véi muc dich phét hién gen lién quan
dén sy sinh doc t6 CYN trong mau sinh khéi vi khudn lam ciing nhu sy xuat hién cac loai vi khudn lam
tiém nang sinh doc t6 CYN trong cdc mau no hoa vi khuan lam ngoai tw nhién. Két qua dat duoc sé 1a co
s0 cho viéc xac dinh tiém nang 6 nhiém doc t CYN trong cac thuy viee nghién ctru va ciing 1a co so cho

nhitng nghién ctru tiép theo d€ quan ly va giam sat nhom tao doc nay.

2 Phuong phap

Thu mau ngoai thuc dia

Mau vi khudn lam tw nhién duoc thu trong thoi gian tir thang 1/2011 dén thang 6/2011, chting toi da
tién hanh thu mau ngéu nhién tir mot s§ diém thudc 9 tinh (thanh) véi 23 mau tai 23 diém. Vi tri cac tinh
thanh thu mau duoc trinh bay ¢ Bang 1.

Mau sinh khéi vi khuan lam: Mau duoc thu bang ludi vét thuc vat phu du (phytoplankton). Sinh

khoi tdo sau d6 duoc cho vao trong chai d€ noi thodang mat va dwa vé phong thi nghiém.

Mau phan tich doc t6: 1dy 3 ng eppendorf, mdi 6ng 1 mL nudc triee tiép, ghi nhan va bao quan lanh

ngay ¢ 4-5 °C. Sau khi chuyén vé phong thi nghiém bao quan mau & —18 °C cho dén khi phan tich.
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Béang 1. Dia diém thu mau

Diém thu miu
STT Ki hiéu ;
Tén dia diém Tinh (thanh)
1 HHK H6 Hoan Kiém Ha Noi
2 TTQ Hb Thanh Quang
3 ™DV Ho6 Déng Vé
- Thanh Héa
4 THT Ho6 Thanh
5 TTT Ho6 Truong Thi
6 NG Ho6 Goong )
~ Nghé An
7 NCN H6 Clra Nam
8 QbLT Hb Liiy Thay
9 Qbb Ho Dai Quang Binh
10 QbR HO6 Rao
11 THDD bap ba ,
_ TT Hué
12 THNY Song Nhue' Y
13 DHT Hb Tay
14 DHN Ho6 Ham Nghi Da Néng
15 bCv H6 Coéng vién 29/3
16 QnND HO6 Nguyén Du Quang Nam
17 QNTN Dap Thach Nham
18 QNNC Ho6 Nghia Chanh ) .
~ on ) Quang Ngai
19 QNBC Ho6 Bau Ca
20 QNBT Bén Tam Thuong
21 BHL H6 Hung Long
22 BAL HO6 An Lao Binh Dinh
23 BTDB HOo Thiét Dinh Bac

Phuong phap nghién citu trong phong thi nghiém

Phwong phdp sinh hoc phin tir

Mau sinh khéi t& bao song tir cac diém thu mau sau khi dwa vé phong thi nghiém dwoc tién hanh ly

tam bang may ly tdm lanh & 1.500 vong/phtt trong 15 phut & 4 °C 16i cho vao 6ng eppendorf bao quan ¢ —
18 °C cho t6i khi st dung dé€ tach chiét DNA.

Tiéch chiét DNA t6ng s6’

St dung phuwong phéap CTAB [11]. Ldy 3-5 gam mau nghién trong 500 uL dém 2 x CTAB va 5 uL p-
mercaptoethanol, i & 65 °C trong 1 gio; cit 15 phut tron mau mot lan. BS sung mot thé tich dung dich

chloroform:isopenthylethanol. Ly tam 12.000 vong/phut ¢ 4 °C trong 10 phut r6i thu dich néi va chiét lai

v6i mot the tich dung dich chloroform:isopenthylethanol. Sau d6, DNA dugc két tia bang ethanol 100%
va rira lai bé“mg ethanol 70%. Thu tiéu thé DNA ¢ 14.000 vong/phat ¢ 4 °C trong 10 phut. D€ kho 6 nhiét do
phong sau d6 bd sung 25 pL nude cdt. Bao quan ¢ —20 °C d€ thye hién cac thi nghiém tiép theo.
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Chat lwvong DNA t8ng s6 duwoc kiém tra bang dién di trén gel agarose 0,8%. Do nong d6 DNA tong
s6 bang phuong phap quang phd & budc soéng 260 va 280 nm.

Phirong phdp PCR

Phan doan gen PKS (650 bp) va PS (597 bp) duwoc khuéch dai bang phan ting PCR véi cdc moi déc
hiéu [9]. D6i vdi gen PKS st dung cdp mo6i M4 1F va M5 1R (TAG Copenhagen A/S) ¢6 trinh tu:

M4 1F: 5’- GAAGCTCITGGAATCCGGTAA (Tm: 64 °C)

M5 1R: 5-AATCCTTACGGGATCCGGTGC (Tm: 69 °C).

Dai voi gen PS str dung cap mo6i M13 1F va M14 1R (TAG Copenhagen A/S) c6 trinh tu:
M13 1F: 5- GGCAAATTGTGATAGCCACGAGC (Tm: 70 °C)

M14 1R: 5'- GATGGAACATCGCTCACTGGTG (Tm: 69 °C).

Thanh phan PCR bao goém: 10 pmol primer mdi loai, 6 uL 2 x Go Taq® Green Master Mix (Promega,
My), b6 sung nude cdt vo trung vira da 12 pL. Chu trinh nhiét chuén cho cac phan ting: Phan ting khuéch dai
DNA duoc tién hanh trong may luan nhiét (iCyler, Biorad) theo chu trinh: 94 °C trong 4 phut; 30 chu ky: 94 °C
trong 10 gidy, 55 °C trong 20 gidy, 72 °C trong 1 phut; 72 °C trong 6 phut.

San phdm PCR duoc kiém tra bang dién di trén gel agarose 1,4% ¢ 50 V trong dém 1 x TAE, nhudém

vé6i ethidium bromide va phan tich hinh anh dién di bang hé thong Gel Documentation (Biorad).

Phuong phap ELISA: Phan tich ham legong doc t& cylindrospermopsin bang phuwong phap ELISA
(Enzyme-Linked Immunoabsorbent Assay), stt dung Kit Cylindrospermopsin ELISA (Abraxis, USA). Cac
budc thuee hién theo sy huwéng dan ctia nha san xuat. Pha v té bao bang song siéu am trong 3 phut, sau d6,
tién hanh ly tdm 10.000 vong trong 10 phtt & 4 °C, thu dich ndi. Cac budc thiee hién theo hudng dan cua
nha san xuét. Kiém tra nong d6 cta ddc t8 (ng-L-1) trong mau bang may phan tich ELISA ctia hang BIO-
RAD (M¥) & budc séng 450 nm. Ham lugng cylindrospermosin trong mau duoc so sanh véi duong chuan

cta cylindrospermosin.

3 K&t qua va thao luan

3.1 K&t qua thim do mot s6 diéu kién d€ thyc hién phan itng PCR khuéch dai gen PKS va PS ddi voi
mau tu nhién

Trong nghién cttu cac diéu kién cho phan ting PCR, viéc dau tién la tham do cac diéu kién cho phan
tng bao gom trinh tu primer, nhiét d¢ ctia qua trinh 0, nong d6 Mg, cac dNTP, nong do Tag DNA
polymerase, dém &n dinh hoat dong ctia Tag polymerase, nong do DNA khudn mau, ty 1& gitta primer va
DNA khu6n mau. Trong nghién ctru nay, ching t6i tién hanh thdm do mot s8 diéu kién chu yéu cho phan
tng PCR d61 véi mau ty nhién dua trén quy trinh chudn cta Schembri va cs. [9]. M6t s diéu kién duoc

tham do gom nong d6 khudn mau, thoi gian bat mdi va nhiét d6 bat moi.
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Noéng d6 DNA khuon miu

Trong thi nghiém nay, cac mau DNA tir sinh khéi cia mét s6 diém dwoc st dung dé€ nghién cttu, d6
la: HHK, TTT, THDD, THNY. Cic mau nay duoc chon dé€ thdm do do déu ¢ sy xuat hién cta loai
Cylindrospermopsis raciborskii, duwgc xem la d6i chtiing duong tinh trong nghién ctru. Nong dd6 DNA téng s6
duoc ldy trong khoang tir 80 ng dén 220 ng DNA/25 uL thé tich phan tng PCR. Két qua khuéch dai gen
PKS va PS ¢ cac miic nong ¢ DNA khudén mau khac nhau dwoc trinh bay & Bang 2.

Nong d6 DNA trong khoang tir 80 ng/25 puL dén 120 ng/25 pL thé tich phan tng khéng cho thdy sw
xudt hién ctia bang gen PKS va PS. Khoang nong d¢ tir 140 ng/25uL dén 160 ng/25uL thé tich phan tng
cho thay s xuat hién ctia cac bang. O khoang nong d6 tir 180 ng/25 ulL. dén 240 ng/25 pL thé tich phan tng,
cac bang gen PKS va PS lai khong dwoc phat hién.

Nhu vay, qua két qua tham do ¢ cac mirc nong d6 DNA khac nhau, ching toi thu dwgc nong dd
DNA khuén mau thich hop nhat cho phan ting khuéch dai gen PKS va PS trong mau tw nhién nam trong
khoang ttr 140 dén 160 ng DNA/25 pL thé tich phan ting. Chung t6i da st dung nong do DNA nay cho

phan ting PCR vo6i cac dia diém nghién ctru.

Qua d9, chting tdi nhan thdy nong ¢ DNA khuoén mau dung cho phan ting PCR 1a mot yéu td quan
trong khi tién hanh khuéch dai gen. Khi tham do yéu t& nay, ching toi da chon nhitng mau tai cdc dia diém
c6 st no hoa VKL va ¢6 su xudt hién ciia nhém loai gay doc voi mat do cao. So sanh véi nong do DNA
khudn mau ctia mau nudi da dugc chung t6i nghién ctru trede d6 (80-100 ng DNA/25 uL) thi néng do6
DNA ctia mau ty nhién st dung trong phan g la cao hon.

Thoi gian bit moi trong phdn 1tng PCR

Céan ctt vao quy trinh PCR chuan d8i véi mau nudi ctia Schembri va cs. [9] va cc két qua ctia cac
nghién ctru triedc, ching t6i tién hanh thay d6i thoi gian bat moi trong khoang tir 10 gidy dén 40 giay cho
mot phan ting PCR d6i véi mau tw nhién. Cac mau st dung cho nghién cttu nay da duwoc ching t6i khuéch
dai theo quy trinh 4p dung cho mau nudi. Két qua dién di khuéch dai gen PKS va PS ¢ cdc muc thoi gian
bat mbdi khac nhau va hinh anh dwoc trinh bay trong Bang 3.

Béng 2. Két qua khuéch dai gen PKS va PS ¢ cac mitc nong d&o DNA khudn mau khac nhau

Nong do DNA (ng/25 uL) 80 100 120 140 160 180 200 220 240
PKS - - - + + - - - -
PS - - - + + - - - -

Ghi chii: (-) Khong thay sw xudt hién; (+) Co sy xudt hién

Bang 3. Két qua khuéch dai gen PKS va PS ¢ cac mitc thoi gian bat moi khac nhau

Thoi gian bit mbi (giy) 10 15 20 25 30 35 40
Gen PKS - - + - - - -
Gen PS - - + - - - -

Ghi chu: (-) Khong thdy sw xudt hign; (+) Co sw xudt hién
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Chting t6i nhan thdy & muc thoi gian 1a 10 gidy va 15 giay cho qué trinh bat mbi thi khong c6 sw xuét
hién ctia bang gen PKS va PS. Tai mtc thoi gian bat moi 1a 20 gidy, cdc bang da xudt hién. Tuy nhién, &
khoang thoi gian tir 25 dén 40 gidy cac bang gen PKS va PS lai bién mat.

V6i két qua tham do thoi gian bat moi chiing t6i nhan thdy tai mtc thoi gian 20 gidy, sy xuat hién
bang 1a tot nhat. Két qua nay dwgc chung toi st dung cho phan ting PCR véi cac dia diém nghién ctu.
Nhigt dj bit moi trong phdn teng PCR

Can ctt vao nhiét d néng chay ctia moi, nhiét d¢ cua qua trinh t va ham lwgng GC ctia mo6i, ching
t6i thay ddi nhiét do bat mdi ctia phan ting PCR véi mau ty nhién trong khoang tir 50 °C dén 60 °C. Két
qua dién di khuéch dai gen PKS va PS ¢ cac muirc nhiét do b&t moi khac nhau duoc trinh bay trong Bang 4.

Theo két qua nghién cttu trong khoang nhiét d6 tix 50 °C dén 54 °C va 56 °C dén 60 °C khong thdy
sw xudt hién cua bang gen PKS va PS. Tai mtc nhiét d6 55 °C sy xuat hién cua bang la rd nhat. Két qua nay

duoc chung t6i st dung cho phan nghién cttu PCR vé sau.

Qua tham do 3 yéu td trong phan tng khuéch dai gen PKS va PS, ching t6i da thu duoc két qua vé
su xudt hién cua bang 1a tdt nhat & mic nong d6 DNA khudn mau trong khoang 140 ng/25 uL dén 160
ng/25 uL, thoi gian bat mdi & 20 gidy va nhiét d6 bat méi & mire 55 °C.

Nhu vay, trong 3 yéu t3 tién hanh thadm do chiing t6i nhan thdy nong 6 DNA khuén mau dung cho
phan ting DNA 1a rat quan trong. Do trong mau sinh khéi tu nhién, mat d6 t& bao tao doc khong xac dinh,
nén két qua sé it nhiéu con phu thudc vao yéu td nay. Ty 1é ham luong gen sinh ddc t8 c6 trong DNA tdng
s6 cia mau ty nhién 1a thdp hon mau nudi nén can st dung véi ndong dd cao dong thoi mau thudc diém nd
hoa v6i mat d6 VKL cao thi kha nang khuéch dai thanh cong la 16n. Diéu nay ciing phu hop voéi két qua
cua Bittencourt-Oliveira va cs. [8] trong viéc khuéch dai cac mau tu nhién thudc cac diém cé sy nd hoa
VKL.

Két qua thdm do ciing cho thay cac yéu t& trong quy trinh PCR phut hop d6i véi mau nudi theo
nghién cttu ctia Schembri va cs. [9] ¢ thé ap dung duoc. Vi vady, ¢ cac nghién cttu tiép theo ching toi ap
dung cac diéu kién PCR nay ddi véi mAau nudi cho mau tw nhién dé phan tich sw xudt hién ctua gen PKS va
PS.

Bang 4. Két qua khuéch dai gen PKS va PS & cac nhiét ¢ bat moi khac nhau

Nhiét d6 bit mdi (°C) 50 52 54 55 56 58 60
Gen PKS - - - + - - -
Gen PS - - - + - - -
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3.2 K&t qua phén tich su xuat hién ciia gen c6 lién quan dén su sinh tong hop CYN

Phan tich PCR véi 23 mau DNA tong so tach duoc tir cac mau tu nhién ctia 23 trong s6 23 dia diém,
stt dung cdp moi ddc hiéu M4/M5 (PKS) va M13/M14 (PS).

Ddi véi phin dogn gen PKS

Trong 23 mau tién hanh khuéch dai, & 18 mau khong 6 su xudt hién cua gen PKS; 6 5 mau ¢ su
xudt hién cua gen PKS gom diém ho Hoan Kiém (Ha Néi), diém h6 Truong Thi (Thanh Hod), diém ho
Goong (Nghé An), diém Dap D4 va song Nhu Y (Thira Thién Hué). Két qua dién di san pham khuéch dai
gen PKS duwgc trinh bay ¢ cac Hinh 1-4.

Két qua cho thdy trong 5 dia diém co6 su xudt hién ctia gen PKS chiing tdi phan tich thay kich thude
ctia cac bang nam trong khoang 650 bp, phit hop véi kich thuedc ctia phan doan gen PKS. Tai 5 dia diém
nay, qua phan tich dinh tinh thanh phén loai ¢ sw xuat hién cta loai Cylindrospermopsis raciborskii hodc sw

xudt hién ctia nhém cac loai 6 tiém ndng sinh doc t6 hodc ca hai véi mat do kha cao.

M 1 2 3 4 § C

1000 bp

600
500

Hinh 1. Két qua khuéch dai gen PKS tai cac diém ¢ Ha No6i va Thanh Hod v6i cap mdi ddc hiéu M4/M5
M. Marker; 1. HHK; 2. TTT; 3. TTQ; 4. TDV; 5. THT; C. Control

M12 3456 7C

1000 bp

600
500

~650

Hinh 2. Két qua khuéch dai gen PKS cac diém ¢ Nghé An, Quang Binh va Hué vdi cdp moi dac hiéu M4/M5
M. Marker; 1. NCN; 2. NG; 3. QbLT; 4. QbR; 5. QbD; 6.THDD; 7. THNY; C. Control
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M 1 2 3 4 5 6 7 8 9 1011 C

1000 bp

500 ~ 650

Hinh 3. Ké&t qua khuéch dai gen PKS tai Da N&ng, Quang Ngai, Binh Dinh véi cip mbi dic hiéu M4/M5
M. Marker; 1. DPHT; 2. BDCV; 3. PHN; 4. QnND; 5. QNTN; 6. QNNC; 7. QNBC; 8. QNBTT; 9. BAL; 10. BTDB; 11. BHL;
C. Control

M C1 2 3 4 5 67 8 9101112 13 14 1516 17 18 19 20 21 22 23

1000 bp
- 650 bp
500

Hinh 4. Két qua khuéch dai gen PKS trong mau ctia 23 dia diém véi cdp mdi dac hiéu M4/M5
M. Marker; C. Control; 1. HHK; 2. TTT, 3. TTQ; 4. TDV; 5. THT; 6. NG; 7. NCN; 8. QbLT; 9 .QbD; 10. QbR; 11. THDD;
12. THNY; 13. BHT; 14. DCV; 15. DHN; 16. QnND; 17. QNTN; 18. QNNC; 19. QNBC; 20. QNBTT; 21. BAL; 22. BTDB;
23. BHL

Ddi voi phin doan gen PS

Qua nghién ctru chiing t6i phat hién duoc trong 23 dia diém tién hanh khuéch dai, tai 7 dia diém c6
sw xuat hién cua gen PS gom ho Hoan Kiém (Ha N6i), ho Truwong Thi (Thanh Hoa), ho Goong, ho Ctra Nam
(Nghé An), ho Rao (Quang Binh), Dap Dé va song Nhu Y (Thita Thién Hué). Tai 16 dia diém con lai khong
6 sir xudt hién cua gen PS. Két qua dién di san pham khuéch dai gen PS duoc trinh bay ¢ Hinh 5.

Trong 7 dia diém c6 sw xudt hién ctia gen PS, ching t6i ciing phan tich duoc kich thudce cua cac bang
nam trong khoang 600 bp, phit hop véi kich thudc ctia phan doan gen PS. Tai 7 dia diém nay, qua phan
tich dinh tinh thanh phan loai ¢ su xuat hién cua loai Cylindrospermopsis raciborskii hodc sw xuat hién cua

nhém céac loai ¢é tiém nang sinh ddc t& hodc ca hai voi mat d6 kha cao.

Nhu vay, qua phan tich PCR, chiing t6i nhan thay phan doan gen PKS xuat hién ¢ 5/23 dia diém tién
hanh khuéch dai; phan doan gen PS xuét hién ¢ 7/23 dia diém. Trong d¢ tai 5 dia diém cé sy xudt hién cua
ca 2 gen PKS va PS 1a ho Hoan Kiém, ho Truong Thi, ho Goong, Dap D4, song Nhu Y (Bang 5).
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Hinh 5. Két qua khuéch dai gen PS trong mau ctia 23 dia diém véi cap moi dac hiéu M13/M14
M. Marker; C. Control; 1. HHK; 2. TTT; 3. TTQ; 4. TDV; 5. THT; 6. NG; 7. NCN; 8. QbLT; 9 .QbD; 10. QbR; 11. THDD;
12. THNY; 13. BHT; 14. bCV; 15. bHN; 16. QnND; 17. QNTN; 18. QNNC; 19. QNBC; 20. QNBTT; 21. BAL; 22. BTDB;
23. BHL

Bang 5. So sanh sy xudt hién ctia gen PKS/PS va loai Cylindrospermopsis raciborskii v6i ham lwong CYN tai cac diém

nghién cttu
STT Dia diém PKS/PS C. raciborskii Ham lwong CYN (ng/mL)
1 H6 Hoan Kiém +/+ + 0,273
2 HO6 Thanh —/- - 0
3 Ho6 Thanh Quang —/- + 0,945
4 Ho6 Déng Vé —/- + 0,273
5 Ho6 Truong Thi ++ - 0
6 H6 Ctra Nam —/+ + 0,309
7 HO6 Goong ++ + 0,109
8 H6 Luy Thay —/- - nd
9 Ho6 Rao —/+ - nd
10 Ho6 Dai —/- - nd
11 bap ba +/+ + 0,600
12 Song Nhu Y ++ + 0,455
13 HO6 Tay —/- - 0,182
14 H6 Ham Nghi —/- + 0,273
15 HO6 Cong vién 29/3 —/- - 1,036
16 H6 Nguyén Du —/- - 0,345
17 bap Thach Nham —/- - 0,218
18 Hb6 Nghia Chanh —/- - 0,127
19 Ho6 Bau Ca —/- - 0
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STT Dia diém PKS/PS C. raciborskii Ham lwgng CYN (ng/mL)
20 Bén Tam Thuong —/- - nd

21 H6 Hung Long —/- + 0,236

22 H6 An Lao —/- - 0,164

23 HO6 Thiét Dinh Bac /- - 0

Ghi chti: (-) Khéng xudt hién; (+) C6 xudt hién; (nd) Khong phan tich

So sdnh sy xudt hi¢gn ctia gen PKS va PS véi két qud thim do ddc o trong cdc mau tw nhién

Méi twong quan gitra ham lugng ddc t6 va gen quy dinh su tdng hop ddc t8 trong cdc mau ty nhién

nghién cttu dugc trinh bay ¢ Bang 5.

Khi phan tich sy xuét hién cuia gen trong mau sinh kh6i ¢ 23 dia diém thi tai 5 dia diém xuat hién dong
thoi ca 2 gen, tai 2 dia diém chi xuat hién gen PS ma khong xuét hién gen PKS, mot dia di€ém c6 gen va khong
phan tich doc td, 16 dia diém con lai khong xuat hién gen. Trong 5 dia di€ém xudt hién ca hai gen PKS va PS,
ching t6i nhan thdy nong d60 CYN ¢ ho Hoan Kiém la 0,273 ng/mL va cé sy xudt hién cta loai
Cylindrospermopsis raciborskii. Ddc biét tai ho Goong c6 sw no hoa ctia loai C. raciborskii va ham lwong CYN
cling duoc phat hién ¢ mttc 0,109 ng/mL. Tai Dap Da va song Nhu Y déu cé su xuat hién cta loai C.
raciborskii va ham luong doc t& CYN ciing dugc ghi nhan Jan luot la 0,60 ng/mL va 0,455 ng/mL. Diéu nay
hoan toan pht hgp gitta phan tich doc td, sw xudt hién ctia gen va loai sinh dgc t6. Riéng tai ho Truong Thi,
doc t6 CYN khong dugc phét hién va ciing khong c6 sw xuat hién cta loai C. raciborskii, nhung c6 sw nd
hoa cua loai Aphanizomenon sp. véi mat d6 kha cao, loai da duoc biét dén 1a loai cé tiém nang sinh CYN [8].
Truong hop nay co6 thé'la do gen da bi bat hoat do mot yéu t6 nao d6 nén khong biéu hién thanh ddc td va

cap moi st dung khong khuéch dai ddc hiéu dwoc d6i voi loai tiém nang xuét hién trong mau.

Tai ho Clra Nam va ho Rao chi c6 sy xuat hién ciia mét phan doan gen PKS. Trong d6 tai ho Ctra
Nam c6 sy xuét hién cta loai C. raciborskii va doc t6 CYN dwgc phat hién & néng d6 0,309 ng/mL. O hd Rao

c6 su nd hoa cua chi Anabaena la nhém loai c6 tiém nang sinh CYN kha4 cao.

D&i v6i cdc mau & Thanh Quang, Déng Ve, Ho Tay, Ham Nghi, Cong vién 29/3, Nguyén Du, Thach
Nham, Nghia Chanh, Hung Long, An Lao médc du c6 s xudt hién ctia doc t6 CYN trong cdc mau nudc,
nhung ching t6i khong khuéch dai dwoc ca 2 gen. Cac diém nay déu c6 hay khong c6 mat loai C. raciborskii
nhung lai c6 sw xudt hién cac loai VKL tiém ndng sinh doc t6 CYN khdc nhw Aphanizomenon sp., Anabaena
sp., Raphidiopsis curvata, Lyngbya sp., Planktolyngbya sp. Tuy nhién, mat d6 cua chung la thdp. Cé thé day la
nguyén nhan lam cho viéc khuéch dai cac gen PKS va PS khong thanh cong.

Nhu vay, khi khuéch dai gen PKS va PS trong mau cta 23 dia diém, tai 7 dia diém cob gen thi 5 dia
diém c6 két qua xudt hién gen phu hgp véi phan tich doc t6 va phan tich thanh phan loai, 1 dia diém c6
gen va ghi nhan c6 loai tiém néng sinh ddc nhung khong phat hién doc t6, 1 dia diém cé gen nhung khong
phan tich ddc t6. Diéu nay cho thdy can nghién cttu sdu hon dé€ c6 thé st dung phuong phap PCR lam cong

cu phat hién cac loai tdo déc hai ¢ Viét Nam.
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4  Kétluan

Céac gen PKS va PS trong mau tw nhién c6 thé dwoc khuéch dai ¢ digu kién: nong d6 DNA khuon
mau tir 140 dén 160 ng DNA/25 UL thé tich phan ting; thoi gian bat moi 1a 20 giay; nhiét d¢6 bat moi 55 °C.
Trong s6 23 mau nghién cttu, gen PS duoc phét hién trong 7 mau; gen PKS dwoc phat hién trong 5
mau, trong d6 co 5 mau thudc 5 dia diém phat hién ca hai gen PS va PKS. Viéc so sanh véi két qua
phan tich su xudt hién cua loai gy ddc Cylindrospermopsis raciborskki va ham lwong doc t6 CYN trong
nudce cho thay trong 7 mau cé gen thi trong 5 mau xuat hién gen phit hop véi phan tich ddc t& va phan
tich thanh phan loai, 1 dia diém c6 gen va ghi nhan c6 loai tiém ndng sinh ddc nhung khong phat hién doc
t6, mot dia di€m c6 gen nhung khong phan tich doc t6. Két qua cho thdy tiém nang cua viéc st dung

phuong phap PCR trong viéc phat hién cac loai tdo ddc trong cidc mau tu nhién.

Loi cam on

Day la két qua cua dé tai nghién cttu khoa hoc, ma s&: 106.06.73.09 do Quy Phat trién khoa hoc va

cong nghé qudc gia tai tro.
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