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PHAN TICH KARYOTYPE CUA LOAI VI TAO Schizochytrium mangrovei
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VA PIEN DI XUNG PIEN TRUONG (PFGE)
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TOM TAT: Schizochytrium mangrovei PQ6 la loi vi tao bién di dudng cua Viét Nam, c6 nhiéu
dic diém quy, bao gém kha nang dap tng voi su thay ddi cua diéu kién méi truong nudi, nang suét
sinh khdi cao (30-40 g sinh khéi khé/L), ham lwong lipid 1on (dén 70% sinh khéi khd), va giau cac
acid béo khong bdo hoa da nbi doi (nhur acid docosahexaenoic - DHA, C22:6 n-3; eicosapentaenoic
- EPA, C20:5 n-3; docosapentaenoic - DPA, C22:5 n-6). Sinh khdi cua lodi tao nay da duoc nghién
ctru dé sir dung trong nudi trong thuy san, thuc pham chirc ning, san xuat biodiesel va mot s6 cac
hop chit c6 hoat tinh sinh hoc (acid béo khdng bdo hoa da néi doi, squalene...). Tuy nhién, cho dén
nay, chua c6 bat cir mot cong b nao dé cap tdi viéc phan tich karyotype cia loai vi tio nay ciing
nhu céc loai khac thugc chi Schizochytrium. Trong bai bao nay, chung t6i dé su dung colchicine de
nging chu ki té bao tao ¢ metaphase. Sau do, té bao tao duoc xur ly bang cac enzyme 1am mém
thanh té bao, nhidm sic thé duoc nhudém véi DAPI (4°, 6-diamidino-2-phenylindole) va quan st
dusi kinh hién vi huynh quang. Céc két qua thu dugc cho thay, ching PQ6 c6 3 nhidm sic thé. Mat
khac, 4 bang twong Gng vai 4 nhidm sic thé da duoc phan tach boi dién di xung dién truong. Su
khéc biét vé sé luong nhidm sic thé nay duoc ching toi gia thiét rang c6 thé loai vi tao nay co ton
tai plasmid. Vi vy, trong thoi gian téi, cac nghién ctru khac can duoc tién hanh nham khang dinh
céc két qua da thu duoc. Méc du vay, nghién cuu nay d4 cung cap nhiing bang chung dau tién vé
karyotype va cung cép co s& dau tién cho viéc sap xép, chu giai hé gen cua loai vi tao nay.

Tur khéa: Schizochytrium mangrovei PQ6, DAPI, karyotype, metaphase, PFGE
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Phan tich nhiém sic thé la mot trong nhitng
yéu ciu tién quyet cua cac nghién ctu ve di
truyén va chon glong Trong mét thoi gian dai,
viéc phan tich té bao hoc cua tao bi gidi han
mot phan do nhidm sic thé tao co kich thudc
nho, dong dang va sé lugng nhiéu. Trong cac
nghién ciru trude day, aceto-iron-haematoxylin,
aceto-iron- carbol fuchsin, haematoxylin-chloral
hydrate, iron alum aceto-carmine va
haemotoxylin 1a cac loai thuéc nhuém va xu ly
thanh té bao tao bang acid thuong dwoc sir dung
trong quy trinh xir ly tiéu ban dé phan tich
nhiém sic thé ¢ chi tao I6n nhu Porphyra,
Laminaria, Undaria [3, 7, 13, 21, 23, 24]. Tuy
nhién, nhuoc diém khi su dung cac phuong
phéap nay la su bat mau vai thudc nhuom yeéu,
mirc d6 twong phan giira nhan va té bao chat
thap, quy trinh phtc tap.
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Khac véi cac loai thubc nhuom néi trén, su
tuong tac cua 4°, 6-diamidino-2-phenylindole
(DAPI) v6i DNA va polydeoxynucleotide da
dugc nghién ciu ngay khi chit nay duoc Dann
et al. (1971) [5] téng hop nhan tao. Hién nay,
DAPI duogc coi 1a chat gin dic hieu DNA ¢
vung giau A-T, tao thanh phac hop huynh
quang. Khi phtrc hop nay dugc kich thich bang
anh sang UV ¢6 budc séng 365 nm, phac hop
DNA-DAPI phat huynh quang anh sang xanh ¢
budc s6ng 390 nm hoic 16n hon. Con cac phan
khéng lién két voi DAPI hozc lién két yéu co
thé phéat anh sang mau vang yéu. Vi vay, DAPI
duoc st dung nhu mot dau do héa hoc dé xéac
dinh ham lugng DNA ¢ tao [2, 14]. Bén canh
do, ciing c6 mot s6 cong bd da st dung chat nay
dé quan sat nhidm sic thé cua tao [15, 18, 22].

bién di xung dién truong (Pulsed- field gel
electrophoresis-PFGE) dugc xem la phuong
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phép hiéu qua trong viéc phan tach nhiém sic
thé va xac dinh kich thudc hé gen. NG ciing
dugc coi la cdng cu quan trong trong cac nghién
ctu vé di truyén va phan tu, dic biét & nhitng
sinh vat nhan chuin bac thap [4]. Trén tao, ki
thuat PFGE da duoc &p dung thanh cong dé
phan tach nhiém sic thé ¢ cac chi
Thraustochytrium [1], Pavlova, Diacronema
(Haptophyta) [17]. Cac gen ma hda cho cac
enzyme chinh cua qua trinh tong hop axit béo
cd thé duwoc nhan dang tir cac nhiém sic thé
duoc phan tach bang phuong phap PEGE.

Céc chi vi tao dugc phan tich karyotype cho
dén nay hau hét thuoc vé nhém tao Ion
(macroalgae/seaweed). Mac du cac nghién ciru
trén nhom vi tao lai rat han ché, phai ké dén
céng bd cia Dzhambazov et al. (2003) [6] va
Muravenko et al. (2001) [16] & mot s loai
thugoc chi  Scenedesmus, Cyanidium va
Galdieria.

Chi Schizochytrium dugc xép vao gidi
Chromista, nganh Labyrinthulomycota
(Heterokontophyta), 16p Labyrinthulea, bo
Labyrinthulida, ho Thraustochytridae. Cac loai
thudc chi nay 1a nhitng sinh vat cé kiéu séng di
dudng va duoc phan lap tir nhidu vung sinh théi
khac nhau: ving cira séng, day bién sau hoic
nhirng noi nude dong [20]. Ham luong lipid (c6
thé chiém trén 77% sinh khdi kho- SKK) va
ham Iuong acid béo khéng bdo hoa da néi doi
(polyunsaturated fatty acids-PUFA) dac biét la
DHA (acid docosahexaenoic; C22:6 ®-3) cao
(chiém trén 50% so v&i acid béo téng sb) nén
day 1a mot trong nhitng ngudn san xuat DHA
day trién vong. Cho dén nay, sinh khéi vi tao
nay da duoc su dung lam thire an cho dong vat,
thyc pham chirc nang cho nguoi va lam nguyén
liéu san xuat nhiéu chit c6 hoat tinh sinh hoc c6
gia tri (w-3 PUFA, squalene, polysaccharide va
cac enzyme ngoai bao) [8, 19].

Schizochytrium mangrovei PQ6 duoc phan
lap & huyén déao Pht Quéc, Kién Giang tir 2006-
2008. Chung tao nay c6 kha nang sinh truéng
va phat trién trong mot bién do rong vé nhiét do,
d6 man va pH. Duéi diéu kién nudi ciy téi uu,
ching nay c6 kha ning san xuat 40 g sinh khbi
kho/L, ham lugng lipid tong sb chiém trén 70%
khéi luong khd va DHA chiém dén 40% so Vvéi

téng s6 acid béo. O Viét Nam, sinh khéi tao nay
d4 duoc sir dung trong nudi trong thiy san, san
xuit thuc phim chirc ning va biodiesel [10, 11,
12]. Hién nay, ching PQ6 dang duoc giai ma
toan bo hé gen. Mac du vay, ciing nhu nhiéu
loai vi tao bién khac thudc chi Schizochytrium,
cho dén nay, trén thé gioi ciing nhu & Viét Nam
van chua c6 bat ky mot cong bd nao dé cap dén
viéc phan tich karyotype cua loai S. mangrovei.
Trong bai b4o ndy ching t6i dua ra nhitng két
qua ban dau vé viéc xac dinh karyotype cua
chang PQ6 dua trén viéc quan sat tiéu ban
nhiém sic thé & metaphase va ky thuat PFGE
duoc st dung dé xac dinh s lwong nhidm séc
thé. Céc két qua thu duoc c6 thé s& gitp ich cho
viéc sip xép va cha giai hé gen cua loai vi tao
nay trong thoi gian tai.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Chiing tao va diéu kién nudi cay

Chung S. mangrovei PQ6 dugc phéan lap
thanh cong tir huyén dao Phi Qudc, tinh Kién
Giang tir 2006-2008 do phong Cong nghé Tao
(Vién Cong nghé sinh hoc) cung cip. Tao duoc
gitt trén dia moi truong GPY theo cong bé cua
Hong et al. (2011) [11]. Mot khuan lac sach trén
dia moéi truong GPY duoc ldy ra va ciy vao
binh tam gidc 250 mL chira 150 mL méi truong
M1 gém 3% glucose, 1% cao nim men va 17,5
g/L mudi bién nhan tao (c6 ham lugng NaCl la
1,5%). Binh nubi tao duoc lic ¢ nhiét do 28°C,
téc do 200 vong/phat (v/p).
Chuén bi tiéu ban nhiém sic thé

Quy trinh chudn bi nhidm sic thé cua chung
PQ6 duoc tién hanh theo md ta cua Liu et al.
(2012) [15] c6 mat sé cai tién cho phi hop voi
diéu kién phong thi nghiém Viét Nam. Hat 0,5
mL dich nuéi tao cho vao éng eppendoft 1,5
mL. Ly tam thu sinh khdi & 12.000 v/p trong 30
gidy va rira nude cat 2 1an. Hoa tan té bao trong
400 mL dung dich colchicine 0,1%, dé yén ¢
16°C trong 1 gio. Sau do, ly tam ¢ 12.000 v/p
trong 2 pht va loai dich trén, thu cin té bao va
rira lai bang nudc cat. Bé sung 1 mL dung dich
Cannoy (100% ethanol: acid acetic, 3:1, v/v),
mix déu mau va giit & 4°C trong 48 h. Ly tdm
thu can ¢ 12.000 v/p trong 1 phut, can dugc rira
lai bang nuéc cit 2 lan. Can té bao duoc bd
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sung hdn hop enzyme gdm cellulase:
macerozyme R-10 va pectinase (2:1:2, v/v/v) va
i mau & 37°C trong 24 gio. B6 sung thém 70%
ethanol 1én 1,5 mL, mix déu va ly tim ¢ 12.000
v/p trong 2 phat. Lap lai buéc rira bang 70%
ethanol thém 2 1an. Loai bo hét ethanol, b6 sung
50 pL acid acetic 100% va mix déu mau. Dung
pipet hut khoang 20 uL mau nhé 1én lam kinh
sach tir do cao khoang 30 cm nhim cho mau
dan chai ¢éu thanh mét I6p mong trén lam kinh,
doi cho dén khi tiéu ban khd. Nho 1 giot thude
nhuém DAPI 1&n bé mat miu, u tdi khoang 2-5
phuat, dat lamen Ién trén va quan sat dudi kinh
hién vi huynh quang Leica DM4000 B Led
(Brc) vai budc séng kich thich 360 nm sir dung
vat kinh 100 X. Chiéu dai cua nhiém sic thé
duogc tinh todn dpa vao phan mém Adole
Photoshop CS6 Extended.

Téach chiét DNA nhiém sic thé toan ven

DNA nhi&m séc thé toan ven duoc thuc hién
theo mo ta cua Anbu et al. (2007) [1] véi mot s6
thay ddi dé phu hop véi didu kién phong thi
nghiém Viét Nam. Sau khi nudi cdy, cac té bao
duoc ly tam thu sinh khéi & 12.000 v/p trong 2
phat. Sinh khéi tao sau d6 dwoc rira 2 l1an véi
500 uL EDTA 0,05M va ly tdm ¢ 12.000 v/p
trong 2 phat dé thu té bao. Lugng sinh khdi tao
duoc sir dung véi khéi lwong khéac nhau tir 0,5;
1,0; 2,0; 3,0; 4,0; 5,0; 6,0 va 7,0 mg. Boi Vi
mdi ong eppendorf chira lwong sinh khéi tao
khac nhau duoc b sung thém 100 L dung dich
SLB (3 mg/L lyticase; 5% p-mercaptoethanol;
1M sorbitol; 0,1 M sodium citrate; 0,05 M
EDTA-pH 8,0) va 200 uL EDTA 0,05M. Hdn
hop nay sau d6 duoc tron déu véi mot luong thé
tich tuong duong 1% SeaKem Gold Agarose
(dung cho PFGE, MY¥) pha trong dém TE ¢
55°C va nhoé vao cac plug. Cac plug dugc dé
yén & nhiét @6 phong trong 30 phat. Sau khi
déng hoan toan, cac plug dwoc chuyén vao cac
bng eppendorf 2,0 mL. Céc dng nay duoc bd
sung thém 1 mL dung dich phu trén (0,45 M
Tris buffer pH 8,0; 0,06M EDTA; 5% -
mercaptoethanol) va u & 37°C trong 1 gid. Sau
khi 1, nhe nhang d6 1op dich phia trén va rua
plug bing 1 mL dém TE 1X & nhiét d6 phong.
Tiép tuc bd sung 1 mL dung dich PR (0,4M
EDTA; 1% sarkosyl; 1 mg/mL proteinase K;
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1 mg/mL RNase A), u ¢ 37°C trong 15 phut.
Sau d6 loai b6 dung dich PR. Lap lai budc rira ¢
trén thém 2 lan nira. Cudi cuing, bd sung 1 mL
dém TE vao bng chta plug va bao quan & 4°C.

biéu kién chay dién di PFGE

Khuoén dién di dugc chuan bi véi 1%
SeaKem Gold Agarose pha trong dém TBE
0,25X. Sau khi ban gel dong hoan toan, cac
plug duoc cat v6i chiéu rong khoang 2 mm, dit
Vao cac giéng cua ban gel. Qua trinh dién di
duoc thuc hién trén hé théng méay cua Biorad
(Hoa Ky) véi diéu kién chay nhu sau: thoi gian
ban dau (initial time)- 2,2s; thoi gian cudi cling
(final time)-54,2 gidy; 6 V; goc 120° sir dung
dém TBE 0,25 X trong 22, 27 va 31 gio. Sau
qua trinh dién di, ban gel dugc nhuom voi
ethidium bromide trong 30 phit va rira bing
nudc cat sau khi nhuom trong 20 pht.

Ban gel sau d6 duoc chup anh bing may
chup anh gel U: Genius (Anh). Kich thuéc cua
mét s6 nhidm sic thé nho dugc tinh toan dua
trén kich thudc nhidm sic thé cia chang nam
men Saccharomyces cerevisiae (chung YPH8O0,
Yeast chromosome PFG Marker, Biorad,
Hoa Ky).

Hinh anh dién di chay PFGE thu duoc s&
dugc phan tich mat do quang (densitometry) sir
dung phan mém GelAnalyzer 2010a nham khing
dinh sb bang dién di thu duoc dua trén cac dinh
pick xuat hién; kiém tra kha ning chdng pick
theo phan bé caa mat do hay tuong tng véi cac
bang dién di c6 su chdng 1én nhau cua cac nhigm
sic thé tuong ddng hay khong. Két qua thu duoc
s& cho biét c6 hay khong su trung Iap (hay tuong
ddng) cac bang nhidém sic thé.

KET QUA VA THAO LUAN

Phan tich karyotype cia ching PQ6 dya trén
tiéu ban nhiém sac thé

Két qua quan sat va phan tich tiéu ban
nhiém séc thé dudi kinh hién vi huynh quang da
cho thiy, s6 lugng nhidm sic thé cua S.
mangrovei PQ6 la n=3 véi tin xut bit gap trén
85% so voi téng s6 cac tiéu ban nhiém sic thé
d4 chuan bi. Céc nhidm sic thé caa chiung PQ6
dang chim (dot-like) c6 kich thudc dao dong tir
1,05 dén 1,50 pm, do do co thé coi la cac nhidém
sac thé co kich thudc nho (hinh 1).
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Hinh 1. Nhim sic thé cua S. mangrovei PQ6 & metaphase khi dugc nhuém véi DAPI

Bang 1. Kich thudc cac nhiém sic thé ¢ loai vi tao Schizochytrium mangrovei PQ6

Chiéu dai nhiém sic thé

Nhi&m sic thé Tuyét ddi (um)

(Absolute length)

Tuong ddi (% chiéu dai tong s6 nhidm sic
thé (Relative length)

1 1,50+0,06
2 1,18+0,14
3 1,05+0,18

40,21
31,64
28,15

Sy khac biét vé chiéu dai tuyét déi (absolute
length) gitra c4c nhidm sic thé khong dang ké,
trong khi do, chiéu dai twong ddi lai rat khéc
biét nén cé thé xép ching trong ciing mét nhém
(bang 1). O day, chung toi khong quan sat thay
vi tri tdm dong cua nhiém sic thé. Diéu nay
ciing xay ra twong ty khi Muravenko et al.
(2010) [16] quan sat nhidm sic thé caa mot s6
loai vi tao thuoc chi Galdieria.

Hinh anh nhiém sic thé cua chung PQ6 thu
duoc rd rang, khong bi nhiéu da khang dinh quy
trinh chudn bj tiéu ban nhidm sic thé va qué
trinh nhuém vai DAPI hoan toan phu hgp cho
viéc phan tich karyotype cua loai vi tao nay.
Viéc sa dung hon hop enzyme cellulase:
macerozyme R-10 va pectinase (2:1:2, v/v/v) c6
tac dung phé thanh té bao, gilp thudc nhuom
tham tdt, vi vy, viéc quan séat va thu nhan hinh
anh s& duoc cai thién.

Phan tach nhiém sic thé cia chiing PQ6
bang PFGE

DNA nhidm sic thé toan ven duoc tach
chiét tir lwong sinh khéi chung PQ6 khac nhau
va duoc phan tach bang PFGE. Bé tim duogc
diéu kién phan tach bang t6t nhit, chiing t6i da
thay d6i thoi gian chay dién di va luong sinh
khéi tao ding dé tach chiét DNA nhiém sac thé.
Sy phan tach nhidm sic thé tét da thu duoc khi
sinh khéi té bao tao ting ¢ loai S. mamgrovei
PQ6. Két qua duoc chi ra trén hinh 2A ciing cho
thay, phan tach tot nhat khi lugng sinh khéi tio
st dung dé tach DNA nhiém sic thé trong
khoang tir 4,0-7,0 mg. Khi lwong sinh khdi tao
s dung dudi 4 mg, bing nhiém sic thé nho
nhat (co kich thudc khoang 345 kb) khong xuét
hién hodc xuét hién rat mo.

Khi tdi wu vé thoi gian dién di, ching toi
nhan thiy voi 31 gio (hinh 2D) chay dién di da
cho viéc phén tach bang tot nhat. Véi thoi gian
dién di dudi 22 gio (hinh 2B) va 27 gio (hinh
2C) chi tach dugc 3/4 bang.

Két qua nghién cau vé diéu kién thich hop

63



Phan tich karyotype cza loai vi tao

nhat cho chay PFGE & ching PQ6 d4 cho thay
c4c nhidm sic thé duoc phan tach tét nhat ¢
diéu kién chay dién di v6i thoi gian ban dau
(initial time): 2,2s; thoi gian cudi cung 54,2
gidy; 6 V; goéc 120° str dung 1% SeaKem Gold

M 1 2 SreiEscRsors o

Agarose voi dém TBE 0,25 X trong 31 gio.
Tong sb 4 bang gdm cac bang nhiém sic thé I6n
va nho déu dugc tach dudi didu kién nay
(hinh 2D).

Hinh 2. Anh di¢n di d6 phan tach nhiém
sac thé cua S. mangrovei PQ6

A: Sau 22 gio chay dién di PFGE: Giéng M:
Yeast chromosome PFG Marker; Giéng 1-8:
lugng sinh khéi tao s dung dé tach DNA
nhiém sic thé twong tng 12 0,5; 1,0; 2,0; 3,0;
4,0; 5,0; 6,0; 7,0 mg.

B, C, D: Sau 22 gio, 27 gio va 31 gio chay
dién di PFGE, twong ung: Giéng M: Yeast
chromosome PFG Marker; Giéng 1-3: luong
sinh khéi tao str dung dé tach DNA nhiém sic
thé twong ung 1a 5,0; 6,0; 7,0 mg.

D
—»1600 kb 1600 kb
— 345 kb
345 kb
Bdng 2. Kich thudc phan tir DNA nhiém sic thé cua ching PQ6
Nhiém sac thé
Kich thuéc S | SH 11 S I S6 IV
(kb) - 1600 345

(-). chua xac dinh.

Vé nguyén tic, kich thuoc cua nhidm sic
thé dugc woc tinh trén ban dién di PFGE voi
khoang cach cc bang nhidm sic thé chay ty 18
thuan véi logarit cua khéi luong phan tir cia cac
kich thudc chuan. Trong diéu kién thi nghiém
cua ching tdi, kich thudc cac nhidm sic thé
duoc xac dinh duya trén thang kich thuéc nhiém
sic thé chuin cua Saccharomyces cerevisiae
(bang 2, hinh 2A, B, C va D). Trong sb 4 biang
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phan tach dugc, ching tdéi méi chi xac dinh
dugc kich thudc cia 2 bang khoang 345 va
1600 kb. Hai bang con lai nim ngoai kich thuéc
bing cao nhét cua marker.

Ngoai ra, theo két qua giai trinh tu hé gen
va tinh toan kich thuéc hé gen cua chung PQ6
bang phwong phap flow cytometry (két qua chi
tiét khong chi ra ¢ day) ciing d4 khing dinh
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dugc hé gen ching tao nay c6 kich thudc
khoang 59,6 Mb. Vi vay, kich thuéc 2 bang lon
duoc phan tach trén PFGE chéc chan phai nam
ngoai kich thudc cua cac marker chuan duoc
biét va sir dung cho dén nay (tong kich thudc 2
bang 16n nay vao khoang 57,655 Mp).

Thong thudng, sy phan tach nhidm sic thé
bang PFGE s& cho phép u6c lugng kich thudc
hé gen (bang cach cong kich thudc cua tat ca
c4c bang nhiém sic thé da duoc phan tach trén
ban dién di PFGE). Gan day, kich thudc hé gen
va viée xac dinh sé lugng nhidm sic thé bing
ky thuat PFGE ciing d& dugc xac dinh & mot 6
cac vi sinh vat nhu Aspergillus nidulans; A.
niger;  Candida albicans;  Micromucor
isabellina va mot sb cac loai thudc chi
Thraustochytrium, cung ho  Vvéi  chi
Schizochytrium [1]. Tuy nhién, trong nghién
ctu cua ching toi néu trén ¢ didu kién Viét
Nam, chung t6i chua thé udc lwong kich thudc
hé gen cua loai vi tao nady dua trén tong kich
thuéc cua phan tir DNA nhidm sic thé tuong tu
nhu cac cong b khac [1, 17].

Cung vé&i két qua cua viéc phan tich
karyotype dya trén tiéu ban ¢ hau hét trong cac
truong hop déu cho thay, chi c6 3 nhidm sic thé
dan dén mot cau hoi dat ra, do 1a liéu bang kich
thuéc nho khoang 345 kb c6 phai 1a nhidém sic
thé hay d6 1a cua plasmid & loai vi tao nay. Céc
plasmid thuong ton tai ¢ sinh vat nhan so. Tuy
nhién, & mot s6 nhdm tao nhan chuin nhu tao
silic (Bacillariophyta), tao d6 (Rhodophyta) va
tao nau (Phaeophyta) da duoc chirng minh la c6
ton tai plamid [9]. Vi vdy, can tiép tuc céc
nghién ciu dé lam rd c6 hay khong su ton tai
cua plasmid & loai vi tao nay.

Dé c6 thé khing dinh ¢ hay khong su xép
chdng I1én nhau cua cac bang nhiém sic thé trén
ban dién di PFGE (tic la c6 hay khong cac
nhiém sic thé twong dong d4 xép chdng lén
nhau trén ban dién di PFGE), chiing toi d4 tién
hanh phéan tich densitometry caa hinh anh chup
PFGE (phén tich mat do quang cua cac bang so
vai khoang céch tir diém dau coa ban dién di
(cm) (hinh 3).

Két qua phan tich densitometry chi ra trén
hinh 3 da cho thay, s lugng cac pick twong (rng
V6i s6 lwong cac bing nhidm sic thé cua hinh

anh dién di thu dugc la 4. Trén hinh 3 ¢6 truc
tung 1a cuong d6 (Intensity) chinh la mat do
quang cia cac biang (don vi trong ddi), con truc
hoanh Pixel la khoang cach tuong dbi tir diém
dau ban gel dén cac bang twong tng. Ngay ddi
VGi bang nhiém sic thé dam nhat c6 kich thudc
khoang 1600 kb (hinh 2A-D) ciing chi thu dugc
mét dinh duy nhat khi phan tich densitometry.
Diéu nay ching to chi tdn tai mot bang nhidm
sic thé co kich thudc ndy, mic du bing nay co
d6 sang va dam nhat khi chup duéi UV, loai trir
kha ning xay ra 2 nhidm sic thé tuong dong c6
cung kich thudc bi xép chdng 1én nhau.

2 3
a a0 100 150 200 250 300 350 400 450 500 550 600 GBS0 700
Pixel

Hinh 3. Phéan tich densitometry ban gel chay
PFGE vai thoi gian 31 gio, sinh khéi tao 1a 7,0 mg
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Nhuy vdy, quan sat nhidm sic thé ¢
metaphase véi thuéc nhém DAPI dugc trinh
by & phan trén da cho thdy, chiung PQ6 c6 bo
nhiém sic thé n=3, nhung két qua phan tach
nhiém sic thé bing phuong phap PFGE lai cho
4 bang tuong ung vai 4 nhidm sic thé. Trong
do6, bang c6 kich thudc nho (345 kb) co thé la
plasmid cua chung PQ6 doi hoi phai cd nhirng
nghién ctu khing dinh chic chan.

KET LUAN

Tur cac két qua nghién ctru dugc trinh bay
néu trén chdng toi rat ra mot sé két luan sau:

Lan dau tién ¢ Viét Nam va trén thé gioi
viéc phén tich karyotype cua lodi vi tao
Schizochytrium mangrovei PQ6 dugc thuc hién
st dung ki thuat nhuém nhidm sic thé bang
DAPI (4°, 6-Diamidino-2- Phenylidole) va dién
di xung dién truong (PFGE).

65



Phan tich karyotype cza loai vi tao

Viéc nhuém tiéu ban nhidm sic thé &
metaphase vai thudc nhuom DAPI d4 cho thay,
chiang PQ6 c6 bo nhidm sic thé n=3 voi kich
thugc cac nhiém sic thé lan luot 13 1,50+0,086,
1,18+0,14, va 1,05£0,18 um.

Phan tach nhidm sic thé bang dién di xung

dién truong cho thiy xuét hién 4 bing khac
nhau twong &ng vai 4 nhiém sic thé trong do6 2
bang c6 kich thudgc khoang 345 va 1600 kb con
2 bing c6 kich thuéc 16n con lai van chua xéac
dinh dugc chinh xac kich thudc cua chdng.
Trong dé, bang c6 kich thuéc 345 kb cd nhiéu
kha ning 1a plasmid. Piéu ndy can dugc ching
minh & cac nghién ciu tiép theo.
Loi cdm on: Cong trinh duoc hd trg kinh phi tir
dé tai KC.04.20/11-15 “Giai trinh ty hé gen loai
vi tao bién di dudng coa Viét Nam
Schizochytrium mangrovei PQ6” thugc Chuong
trinh khoa hoc va céng nghé trong diém cap nha
nuée KC.04/11-15 va dé tai cap co s CSK15-
01. Téc gia cing xin cam on PGS TS V0
Thuong Lan va PGS TS Vit Nguyén Thanh da
c¢6 nhitng trao ddi thong tin bd ich vé xac dinh
kich thuéc nhidm sic thé va phan tich
densitometry.
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KARYOTYPE ANALYSIS OF Schizochytrium mangrovei PQ6
USING DAPI (4’, 6-DIAMIDINO-2-PHENYLIDOLE) COUNTERSTAINING
AND PULSED-FIELD GEL ELECTROPHORESIS (PFGE) TECHNIQUES

Hoang Thi Lan Anh', Ngo Thi Hoai Thu!, Tran Huy Hoang?, ZhiGang Zhou®,
Tran Que’, Chu Hoang Ha', Truong Nam Hai', Dang Diem Hong®

YInstitute of Biotechnology, Vietnam Academy of Science and Technology
2 Derpartment of Bacteriology, National Institute of Hygiene and Epidemiology
® College of Aqua- life Sciences and Technology, Shanghai Ocean University, China
*Nuclear Research Institute, Vietnam Atomic Energy Institute

SUMMARY

Schizochytrium mangrovei PQ6 is a heterotrophic marine microalga, which was isolated from Phu Quoc
Island, Kien Giang province. It has many unique characteristics, including ability to be adapted to varying
culture environmental conditions, such as temperature, salinity, pH as well as producing high biomass (30-40
g of dry cell weight - DCW per liter), lipid content (up to 70% DCW), and especially rich in polyunsaturated
fatty acids, such as docosahexaenoic acid-DHA, C22: 6n-3; eicosapentaenoic acid-EPA, C20: 5n-3,
docosapentaenoic acid-DPA, C22: 5n-6. The biomass of this strain was studied to use for aquaculture feed,
functional food, biodiesel and some bioactive compounds (polyunsaturated fatty acid, squalene) production.
However, until now no scientific reports published in the world pertaining karyotype analysis of this species
as well as others species belonging to the genus Schizochytrium.
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In this paper, for karyotype analysis experiment, we used colchicine to arrest the cell cycle at the
metaphase. To obtain clear images, the cells of PQ6 strain were treated with maceration enzymes and
chromosomes were stained with DAPI (4’, 6-diamidino-2-phenylindole) and observed under fluorescence
microscopy. The experimental results showed that PQ6 strain has three chromosomes. On the other hand, four
bands (equal four chromosomes) were separated by pulsed-field gel electrophoresis (PFGE). The different of
obtained number of chromosome allowed us to suggest that maybe, this microalga has a plasmid. And thus,
this question needs to be clarified in the near future. However, the result of our research provides first
evidence about karyotype and served as an initial basic for genomic assembly and annotation of this
microalga.

Keywords: Schizochytrium mangrovei PQ6, DAPI, karyotype, metaphase, PFGE.

Ngay nhgn bai: 7-12-2014

68



