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Linh vwe ky thuat dwge dé cap

Giai phap hiru ich dé cap dén chiing vi khuén Rhodobacter sphaeroides CG3.1

thudn khiét v& mat sinh hoc, ¢6 kha ning giam man (hap thu Natri clorua).
Tinh trang ky thuat Gidi phap hiru ich

Trong nhimg nim gan dy hién tuong xdm nhiém man trong dt nong nghiép

do bién dbi khi hiu ngay cang tang. Nhitng cong bd khoa hoc lién quan téi gidm min

120

trong 10 ndm gin ddy bao gdm: cong bd ctia Minas. K. va cong su (2015) chi ra tao

lam Cyanobacteria (vi khun lam) 12 nhém quang hop ¢ thé phat trién voi yéu ciu
dinh dudng t6i thidu trong diéu kién dudi anh sang mét troi tu nhién; va mot nghién
ctru rong dugc két hop cua céc truong Pai hoe Anh dugce thanh 1ap dé kiém tra nguyén
Iy sir dung Cyanobacteria 1am chit trao ddi ion, d€ loai bé dac hiéu Na* va CI” khoi
nude bién bao gdm ching nude ngot (Synechocystis sp. Strain PCC 6803) va chung
ngudn goc bién (Synechococcus sp. Strain PCC 7002) do céc truong Dai hoc Robert
Gordon, Aberdeen, Dai hoc Sheffield, DPai hoc Newcastle. Tuy nhién, nhugc diém 16n
ctia nhom tao lam Cyanobacteria 1a nguyén nhan chinh cua hién tuong né hoa rong
16n ca trong nude ngot va nude man. Vi vdy, viéc ing dung kha néng giam nhiém min

clia nhom tao ndy vao thyc tién cling dang la van dé can cén nhic.

Co ché lién quan t6i qua trinh hdp thu d6 min hay con goi 1a hép thu Na* & vi
sinh vit don bao nhu vi khuén, ap luc thAm thiu can duogc kiém soat khi séng trong
diéu kién nudc min. Do do, cac co ché tu nhién c6 lién quan nhét trong vi khuan ua
muédi (halophilic) 14 qua trinh didu hoa gifra cac kénh Na* va K* diéu tiét thich nghi
chuyén biét voi nhitng thay ddi vé& do man moi trudng da dugc nghién ciru nhiéu nhét
1a ching Halobacillus halophilus, v6i cac két qua nghién ctru cia Bamberg. E va
cong su (1984), Duschl. A va cong su (1986), Dohrmann. A. B (1999) va Kolbe. M
va cong su (2000) dua ra nhitng thong tin vé kénh ion CI trén hé théng mang sinh

hoc va kha ning tich tu CI'nhd 4nh sdng mat troi kich hoat lam bom ion am CI” trén
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mang té bao mé ra va ion CI" di vao trong té bao chat, tir d6 dan dén su chénh léch dién
thé bén trong va ngoai mang té bao, trong mang mang nhiéu dién tich Am hon va ngoai
mang mang nhiéu dién tich duong hon. Khi di¢n thé mang chénh 1éch trong am hon thi
luc nay kénh ion Na® s&€ mé ra lam cho qua trinh van chuyén Na* ciing tir ngoai vao
trong mang dé can bang dién thé mang, sy di chuyén va tich tu Na* trong té bao chat s&
lam giam Na' ngoai mang dan dén mudi s& giam trong dung dich, viéc giit Na* trong
mang khong cho ra khoi té bao dé quay lai moi truong s& dugc ngan chan thong qua su
trc ché san sinh ATP tlr quang hop. Tuong tu nhu giai thich hé thdng bom CI ctia tac

gia Jaime M. Amezaga va cs (2014) vé tao lam Cyanobacteria.

Gén day nhat, nghién ciu tip trung v& nhom vi khuan quang dudng c6 kha
ning loai bd mudi 1a cong bb ctia Kei Sasaki va cong su (2017) vé viéc tng dung vi
khuén quang dudng hép thu d6 man, két qua dat dugc tir nghién cru nay 1a vi€c loai
bo natri (Na) tir nudc bién bing cach st dung hai ching vi khudn quang hop
Rhodobacter sphaeroides SSI va Rhodovulum sp. déu phat trién tot trong moi trudng
GM (Glutamate-Malate) bd sung 3% NaCl. Trong d6 ching Rhodobacter sphaeroides
SSI dugc ching minh 1a tdng trudng t6t, kha nang loai bo Na tdi da 1a 39,3% trong
didu kién c6 dnh sang va 36,7% trong didu kién tdi. Con ching Rhodovulum sp. dugc
chirng minh 1a phat trién t&t c6 ty 1¢ loai bo Na tbi da 1a 64,9% boi Rhodovulum sp. ca
hai diéu kién sang va tdi sau hai ngay nudi cdy. Tuy nhién, vin d& 16n xay ra 1a sau
khoang 2 dén 3 ngay nudi cdy tiép theo thi hién tugng Na quay tré lai moi truong do
qué trinh chuyén dién tir va trao ddi chét. Con trong mai truong bd sung dinh dudng
khac 12 moi truong NSSW (Nutrient Supplemented SeaWater) c6 5,0g/1 glucoza va
2,0g/1 pepton thi nghiém trong 8 ngay cho thdy rang: giai doan 4 ngay dau thi cho thay
chung Rhodobacter sphaeroides SSI loai bo toi 30,3% Na sau 4 ngay nudi ciy trong
diéu kién c6 anh sang va Rhodovulum sp. 1én t6i 48,9%, trong ca hai truong hop nay
hAu nhu Na dugc hip thy hoan toan ma khong c6 trudmg hop tra lai moi trudng va két
qua tuong tuy da dugc quan sat dudi cac didu kién tbi. Trong truong hop hai giai doan
nudi cdy duoc tién hanh d4u tién 1a ching Rhodovulum sp. va sau do thay thé ching
lam cho két qua ndéng do Na con lai giam thém xubng 0,79¢/L sau 8 ngay nudi ciy

dudi diéu kién khong anh sang.
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Cho dén nay chura ¢6 nghién ctru trong nudce duge tién hanh vé viéc phan 1ap va
tuyén chon céc vi sinh vat ban dia ¢6 hoat tinh hap thu NaCl nhdm giam mén thich hop
v6i céc didu kién xam nhiém min trong nudce d4t nong nghiép trong nudc va dong thoi
c6 kha ning ung dung. Do vay, viéc can thiét 13 phan 13p, chon loc chung vi khuén
quang dudng c6 kha nang lam giam mgn va thtr nghiém tng dung trong ndng nghiép
nham gop ph?ln vao dinh hudng phat trién san xuét ndng nghiép bén vitng hon va chu
dong ing pho giai quyét duge mot phan nao bai todn xam nhiém min do bién dbi khi
hau ngay cang khéc liét & ddng bang song Ctru Long nodi riéng va Viét Nam ndi chung.
Béng chit ky thuit Giai phap hiru ich

Muc dich ctia Giai phap hitu ich 1a d& xudt giai phap dé giai quyét van dé néu
trén. P& dat duogc muc dich d6, Giai phap hitu ich @& cap dén ching vi khuén quang
dudng Rhodobacter sphaeroides CG3.1 thuan khiét v& mit sinh hoc, c¢6 kha ning giam
man. Ching Rhodobacter sphaeroides CG3.1 kha nang hép thu NaCl dat 35,5% trong
3-4 ngdy nudi cdy & nhiét do 29°C, cwong do anh sanh 2900lux, d6 pH 7 & nong do
NaCl 25%o. C6 kha nang chiu man va hép thu min, gop phan vao dinh huéng phat
trién san xudt ndng nghiép bén ving hon va chi dong tmg phé gidi quyét duge mot
phan nao bai todn xam nhim min do bién ddi khi hau ngay cang khéc liét & dong
bing séng Ciru Long néi riéng va Viét Nam ndi chung. Trong do6, chung nay mang

trinh ty ving gen 16S rADN dugc néu trong SEQ ID NO: 1.

Chung Rhodobacter sphaeroides CG3.1 dugc luu giit tai Phong Vi sinh, Vién
Sinh hoc Nhiét déi véi s6 hidu luu gitr 1a CG3.1.

Céc déu hiéu va cic dic diém ndi bat ciia Giai phap hiru ich s& dugc hiéu day
da va duge danh gia dung tur phan mb ta chi tiét sau ddy dua trén cac hinh v& kém
theo.

MO ta viin tit cac hinh vé

Fig. 1 1a hinh anh thé hién ching Rhodobacter sphaeroides CG3.1 dugc nudi

cly sau 5 ngay.
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Fig. 2 12 hinh anh thé hién khuén lac cta ching Rhodobacter sphaeroides
CG3.1.

Fig. 3 12 hinh anh thé hién anh nhudm gram va nhudm bao tir ctia ching
Rhodobacter sphaeroides CG3.1.

Fig. 4 1a hinh anh thé hién két qua bao quan ching Rhodobacter sphaeroides
CG3.1.

Fig. 5 13 hinh 4nh thé hién két qua dién di kiém tra doan gen 16S rADN ciia
chung Rhodobacter sphaeroides CG3.1.

Fig. 6 1a so dd thé hién dudng cong tang trudng Rhodobacter sphaeroides
CG3.1

Fig. 7 1a so d0 thé hién thoi gian hép thu cta ching Rhodobacter sphaeroides
CG3.1

Fig. 8 1a so dd thé hién két qua khao sat don yéu ching Rhodobacter
sphaeroides CG3.1

Fig. 9 1a so dd thé hién két qua t6i wu héa cac yéu to anh hudng t6i kha nang
hép thu min ctia chiing Rhodobacter sphaeroides CG3.1
M3 téa chi tiét Giai phap hiru ich

Theo Giai phép hitu ich, cac moi truong dinh dudng duge s dung bao gbm:

1. Mbi trudmg BIM (moi truong phan 18p va gitt ching): (NH4)2804 (1g/L), NaCl
(2g/L), KoHPO4 (0,5g/L); NaHCOs (5g/L), MgSO4-7TH20 (0,2¢/L); nam men (1,5g/L),
glyxerol (1,5ml/L), nu6c cét vira di 1000 ml, do pH 6,5; hép tiét tring & nhiét do
121°C trong thoi gian 30 phut.

2. Méi trudng GM (méi trudng kich thich kha nang hép thu mén t6i wu): natri-L
glutamat 3.8g, axit DL-Malic 2,7g, (NH4)HPO4 0,8g, nidm men 1,0g, KH2PO4 0,5g,
K>HPO4 0,52, MgS04-6H20 0,2g, CaCl2H20 0,05g, Thiamin-HCI 1 x 1073, axit
Nicotinic 1 x 1073, Biotin 0.01 x 1073, do pH 7,0, nudc cit vira dit 1000 ml hap tiét
trung & nhiét 4o 121°C trong thoi gian 15 phut.

4
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Theo mot phwong 4n, Giai phap hitu ich dé xut ching thun khiét vé mit sinh
hoc duge phan l4p tr cac mAu bun, nurée nhidm man tir huyén Cén Gio. Quy trinh

phan 14p dugc tién hanh nhu sau:
a) Phén lép va dinh danh éhﬁng Rhodobacter sphaeroides CG3.1.

Tién hanh phan 14p chung vi khudn tir mau bin, nude bing cach nudi cdy trén
dia chira méi truong dinh dudng dé tao khuén lac cta cac chung vi khuin cé trong
mau, tir d6 thu duoc cac chung vi khuan thudn khiét. M6i truong dung trong qué trinh
phén 1ap dugc dé cap & day 1a mdi truong BIM. Sau thoi gian nudi cdy 5-7 ngdy, quan
sat théy ¢6 su xuét hién cua cac khuén lac riéng r& c6 dic diém hinh thai nhé cao, ¢6
dang hinh tron, mép nhin hogc b ghé, bé mit kho mau do tir tAm ra ngoai, thé hién
trén Fig.2 va duoc dat tén 1a CG3.1. Trong sb cac khuén lac d6, lya chon mdt khuin
lac ddc trung nhét, ciy vao 6ng thach nghiéng BIM d8 luu chung cho phéan dinh danh

va cac thir nghiém tiép theo.
b) Quan sat hinh thai va té bao

CAiy chuyén ching CG3.1 vio cic dia petri chira mdi truong BIM, sau khi phat
trién 6n dinh, tién hanh nhuém gram va nhudm bao tu, mau duge chup soi dudi kinh
hién vi, cho thdy hinh anh hinh thai hoc té bao nhu dugc thé hién & Fig.3, day la vi

khudn gram duong, c¢6 sinh bao ti.
¢) Dinh danh bing phuong phép sinh hoc phan tir

Thuc hién phén tich 16S rADN, trinh tu gen 16S rADN cta ching CG3.1 ¢6
trinh tu nhu néu trong SEQ ID NO: 1 dugc dbi chiéu két qua phan tich 16S rADN trén
Ngén hang dir liéu gen cua Trung tdm thong tin Cong nghé sinh hoc Qudc gia Hoa Ky
(National Center for Biotechnology Information — NCBI) cho thdy trinh tu gen 16S
rADN cua ching CG3.1 twong dong 99,18% v6i trinh tu gen 16S rADN cia ching
Rhodobacter sphaeroides. Két qua trén thé hién ring ching CG3.1 phén 13p duoc tr

méau bun, nuéc & huyén Can Gid thudc loai R. sphaeroides.
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Chung R. sphaeroides CG3.1 dugc luu giit tai Phong Vi sinh, Vién Sinh hoc
Nhiét déi véi sd hiéu luu gitt 1a CG3.1. Chung CG3.1 duoc luu trir dudi hai dang,
ching dong kho (-20°C) va luu trit trong dung dich glyxerol (-80°C).

¢) Thir nghiém khao sat kha ndng chiu man

Chung CG3.1 s& duge khao sat kha nang chiu man. St dung moi trudng BIM cho
thi nghiém khao sat kha ndng chiu man. Két quéa duong tinh xuét hién khi mat do vi
khuén trong méi truong BIM ngay cang ting thong qua ky thuat do mat do té bao bang
phuong phép do do duc. Két qua, mat do té bao clia chiing CG3.1 ting theo thoi gian
va dat mirc cuc dai & ngay nudi cAy thir 5. Nguoi co hiéu biét trung binh trong linh vuc
vi sinh vét s& c6 thé dé dang thuc hién céc thao tac trén.
¢) Khé ning hap thu man cta ching CG3.1

Kha nang hip thu man ctia chiing CG3.1 duge danh gia bang cach do lwong mudi
con sot lai trong mdi trrong nudi cdy. Két qua thé hién su khac biét rd rét gifta mau
v6i mau dbi chimg. Két qua lugng tha thu duge sau 15 ngay nudi cdy ching CG3.1
trong mdi truong long GM, ¢ 29°C, dd pH 7,0, cudng do anh sang 2900lux la 35,5% o
ndéng do NaCl 25%o trong khoang ngay thi 3-4.
Vi du thwce hién Giai phap hitu ich

Sau day, Giai phap hitu ich s& dugc minh hoa chi tiét hon qua cac vi du thuc hién
cu thé du6i ddy. Tuy nhién, Giai phéap hitu ich khong bi gi¢i han & cac vi du nay, ma
pham vi bao hd cua Giai phéap hiru ich s€ dugc xac dinh dua trén cac diém yéu cau bao

ho kém theo.
Vi du 1: Phan 13p va dinh danh chung CG3.1
1. Phéan 14p

Miu duoc thu thap tai dia ban huyén Can Gid, Viét Nam. Cdc mau bun, nudc s&

duoc kiém tra cac thong s co ban nhu dd man, nhiét do, do pH, A, p.

Sau d6, 14y 10g mdi mau cho vao 100ml dung dich méi truong BIM léng da

dugc hap khir trung. Nudi cdy & nhiét do 30°C trong 5-7 ngay (Fig.1). Mau sau khi

6

6/20



3887

tang sinh duoc pha lodng dén cac nong do 1072, 107, 10 Vi khuin dugc phan lap
bang phuong phéap cAy trai trén cac dia petri chira méi truong BIM agar. Cac dia petri
sau d6 dwoc 4 & 30°C trong 5-7 ngdy. Khuén lac don ¢6 hinh thai ddc trung hinh thai
nhd cao, c6 dang hinh tron, mép nhin hodc g ghé, bé mit khd mau do bét ngudn tir
tAm & cac dia phan 1ap dugc chon @& 1am thuén bing cach cdy ria tiép trén moi trudong
thach BIM (Fig.2). Tiép tuc cdy chuyén nhiéu lan @8 thu duge dong thuan c6 mot dang
khuan lac ddng nhét. Chon khuén lac riéng 1é cta chung CG3.1 chy vao cac dng thach
nghiéng chira mdi truong thach BIM va u ¢ nhiét do 30°C trong thoi gian 36 gio dé vi
sinh vét phat trién, sau d6 chuyén vao ti lanh dé bao quan va luu chung cho phan dinh

danh va str dung.
2. Pinh danh

Tur chiing CG3.1 phan 14p dugc ¢ trén, thuc hién tach chiét ADN va thuc hién
nhan gen st dung phuong phap PCR ( Polymerase Chain Reaction) theo hudng dan
ctia nha san xudt cap mdi 27F/1492R duge thiét ké dua vao trinh tu c6 tinh bao tdn cao

cua gen 16S ¢ vi sinh vat nhan dién hinh.
Cip mdi: 27F: 5°-AGAGTTTGATCMTGGCTCAG-3’
1492R: 5°-TACGGYTACCTTGTTACGACTT-3’

San phim thu duge sau phan tmg nay la cac doan ADN don dugc dudi ra. San
phim PCR dugc phan tich trén gel agaroza 1% trong dung dich dém Tris-Axetic-
EDTA (TAE) 6 90V trong 40 phut, doc két qua dudi dén UV. Két qua xac dinh dugc
trinh tu ¢6 kich thugc 1500bp, thé hién 16 & (Fig.5). Tién hanh tinh sach miu thu dugc

bang bd kit QIAGen kit (www.giagen.com) theo chi din cua nha san xuét va kiém tra

d6 tinh sach ctia mau trén mdy quang phd kha bién & cac bude song 260nm va 280nm
cho ty 1& tinh sach 1a OD260/0D280 > 1,7. Tir d6, xac nhén san phém PCR da dat do
tinh sach nhu yéu cau. Trinh tu ctia gen 16S rADN cta ching CG3.1 dugc gui di giai
trinh tu. Sau khi giai trinh ty, trinh tu gen dugce xu ly cat bo ving bi nhiéu tin hiéu & 2
ddu doan gen bang phin mém Bioedit, thu duoc trinh tu (c6 kich thude 1094bp) nhu
néu trong SEQ ID NO: 1. Céc trinh tu nucleotit hoan chinh dugc so sanh vé1 ngin
hang dir li¢u gen cua NCBI bing cong cu BLAST. So sanh két qua trinh tu cho thiy,
7
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trinh tu gen 16S rADN cua ching CG3.1 tuong ddng 99,18% voi trinh tu gen 16S
rARN cua céac chiing Rhodobacter sphaeroides.

Vi du 2: Quan sat hinh thai va té bao

CAy chuyén chimg CG3.1 vao céc dia petri chira mdi truong BIM agar, sau khi
phét trién 6n dinh, tién hanh nhudm gram va nhudm bao t&r, mau dugc chup soi dudi
kinh hién vi. Vi khun dugc kiém tra bang phuong phép nhu¢m Gram véi tim két tinh
(Crystal violet) va Safranin. Dau tién, ding que cdy vd trung 14y mau vi sinh vat da
dugc nudi céy trén moi truong thach hoa tan vao mot giot nude cit dugc nho san trén
phién kinh. C6 dinh mau trén phién kinh: ho mau da kho trén ngon Iira dén cdn 3 lan
8 ¢b dinh mAu va lam mAu d& bit mau hon. Nhudm bang tim két tinh trong 30 gidy
dén 1 phut, ria lai béng nuée cat, thAm kho. Nhuom lai bﬁng dung dich Iot trong 1
phut, rira nude cAt, thAm kho. Nho dich tdy mau (alcohol 90%), gifr cho dén mét mau
(khoang 30 gidy), rira lai bang nudc cAt, thAm kho. Nhudm lai bang Safranin trong 30
gidy dén 1 phut, rira nude, dé kho. Nho dau soi kinh va quan sat & vét kinh 100X. Tiép
dén, chung CG3.1 s€ dugc kidm tra bao tir. Lam vét bdi va c¢b dinh té bao tuong ty nhu
dbi v&i nhuom Gram. Nhudm b%mg dung dich Luc Malachite trong 10 phut, rira lai v6i
nu6e. Nhuom lai bang dung dich Safranin trong 30 gidy, rira nude va thim kho. Quan
sat: bang kinh hién vi quang hoc, dung vat kinh dau 100X.

Vi du 3: Thir nghiém kha néng chiu man

Xac dinh kha ning chiu man cta céc chung vi khuan qua sang loc so trong moi
truomg 1é6ng GM c6 ndng dd NaCl tir 10; 15; 20; 25; 30 va 35%o trong diéu kién anh
sang trog vong 7 ngay.

Nudi cdy céc ching vi khuén da sang loc so bd trong moi truong GM & ndng do
NaCl 5; 10; 15; 20; 25; 30; 35%o, dat noi c6 anh sang.

Kha nang tich liiy sinh khdi cia cdc ching vi khudn duge x4c dinh bing
phuong phap do do hap thu trong 7 ngay nudi cdy lién tiép. Tl céc 6ng nghiém nudi
cdy, hut ra 200ul dich bom vao céac giéng nudi chy trén dia 96 giéng, tién hanh do

ODs30nm Va x4c dinh qua trinh tang trudng cla cac ching.
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Kha ning chiu man duoc xac dinh thong qua mat do té bao. Ngudi c6 hiéu biét

trung binh trong linh vyuc vi sinh vt s€ ¢ thé dé dang thuc hién céc thao tac trén.
Vi du 4: san xuit giéng gbc CG3.1

Trong san xudt vi sinh, gibng thuong duoc dy trit voi s6 luong 16n gidng gbe di
dé dam bao di dung trong vai nam, khong can phai cdy chuyén va bién dbi di truyén.
Do d6, viée chudn bi gidng tét 1a didu kién tién quyét cho qué trinh sén xuét. Cay
chuyén méu gidng CG3.1 duoc luu giit tir vi du 1 trong dia thach BIM va u & nhiét do
30°C trong thoi gian 36 gio, quan sat thdy sy xuat hién ctia cic khuén lac nhur duge mo
ta & trén. LAy mot khuan lac riéng r&, ddc trung cia ching CG3.1 méi moc dé cay lén
thach nghiéng BIM va & & nhiét d6 30°C trong thoi gian 36 gidr dé té bao phat trién tdt,
4n dinh. Tién hanh 1am tiéu ban va nhuom Gram dé kiém tra do tinh khiét ciia 6ng
gibng thach nghiéng. Dung pipet chuyén 4ml nude mudi sinh 1y da tiét tring vao 6ng
thach nghiéng da kiém tra la tinh khiét, cho vi khuan hoa 1én dé tao dich huyén phu té
bao. Ciy 2ml dich té bao vao binh nudi cdy (binh Roux) chira méi trudng tao bao ti
BIM, 1 & nhiét do 30°C trong thdi gian 3 ngay dé ching CG3.1 phét trién 6t va tao
bao tr. Dung pipet thém 10ml nuéce mudi sinh 1y di tiét trung vao binh va cho vi
khun hoa 1én dé tao dich bao tir. Thu dich bao t thu duge, kiém tra do tinh khiét cia
dich bao tir bﬁng cach lam tiéu ban va nhudm Gram. Sau khi xac nhan dugc dich bao
tir 1a tinh khiét, bd sung mdi truong dong khd skin milk 5% véi thé tich tuong duong,
tron déu dé thu duoc dich huyén pha dong nhét. Dung pipet vo trung nho dich huyén
phu vao timg lo dong kho (lo ampul) trong diéu kién vo trung, lip vao hé thong dong
kho dé tién hanh déng khd mau trong thoi gian tir 24 - 30 gio, han dong 6ng dong kho
trong chan khong cua cac bng bang dén cuc tim, loai bo cac ong khong dat va bao
quan dng déng kho dat tiéu chuan & nhiét do -80°C trong ti 4m (Fig.4).

Vi du 5: Kha niang hép thu min ctia chung CG3.1

Ching CG3.1 dugc hoat hda tang sinh trong mdi truong BIM da duge hép khu
truing & 121°C trong 30 phut. Tiép tuc nudi cdy cac ching vi khudn trong mdi trudng
BIM 18ng, dit noi ¢6 anh sang trong 48 gio. Hut 10 ml dich nudi cdy, ly tam 8.000
vong/phut trong 15 phut va loai bé dich noi.
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Tién hanh rira t& bao vi khuin 2 1in bang dung dich pepton 0,1%, cho luong té
bao kho nay vao trong 50ml moi truong nude cd ndng d6 NaCl 25%o. U té bao & 30°C
va lic véi tde do 100 vong/phut trong 30 phut véi cudng do anh sang thich hop. Ly
tam 8.000 vong/phut trong 15 phut, thu dich ndi dé kiém tra ndng d6 mudi con sot lai

bang dung cu va doi ching véi nong do muoi ban dau.
Hiéu qua dat dwgc cia Gidi phap hiru ich

Chuing Rhodobacter sphaeroides CG3.1 ¢6 kha nang lam gidm m@n vao ngay nudi
cdy thir 3-4 trong mdi trudng GM & nhiét d 29 °C, do pH 7, cudng do anh sang
29001ux. Chung nay cho thiy c6 tiém ning ing dung trong san xuét néng nghiép, gop
phan vio dinh huéng phat trién san xudt ndng nghiép bén vitng hon va chi dong Gng
pho giai quyét duge mot phin nao bai toan x4m nhiém mn do bién ddi khi hau ngay

cang khéc liét & ddng bang song Ctru Long noi riéng va Viét Nam néi chung.

10



3887 11/20

TAI LIEU THAM KHAO

[1] Dionisio-Sese M.L and S. Tobita (2000). Effects of salinity on sodium
content and photosynthetic responses of rice seedlings differing in salt

tolerance. Journal of Plant Physiology, 157(1), 54-38.

[2]  El-Dessouky H.T and H.M. Ettouney (2002).Fundamentals of salt water

desalination, Elsevier.

[3] Ellis R.A; C.C.GOERTEMILLER and D.L.STETSON (1977).
Significance of extensive ‘leaky’cell junctions in the avian salt gland, Nature,

268(5620), 555.

[4] Federman Josef (2014). Israel Solves Water Woes with Desalination,

Yahoo! News.

[5] Flowers T.J and T.D.Colmer (2015). Plant salt tolerance: adaptations in
halophytes, Annals of botany, 115(3), 327-331.

[6] Frank J.A (2008). Critical evaluation of two primers commonly used for
amplification of bacterial 16S rRNA genes, Appl Environ, Microbiol, 74(8),
2461-2470.

[7] Hall J.E (2015). Guyton and Hall textbook of medical physiology e-

Book, Elsevier Health Sciences.

[8] Hildebrandt J.P (2001). Coping with excess salt: adaptive functions of

extrarenalosmoregulatory organs in vertebrates, Zoology, 104 (3-4), 209-220.

[9] Hunter C.N (2008). The purple phototrophic bacteria, Springer Science,

Business Media.

[10] Jay Z.J and W.P. Inskeep (2015). The distribution, diversity, and
importance of 16S rRNA gene introns in the order Thermoproteales, Biology
direct, 10(1), 35.

[11] Kantha Thanawan; D.Kantachote and N.Klongdee (2015). Potential of

biofertilizers from selected Rhodopseudomonas palustris strains to assist rice

11



3887 12/20

(Oryza sativa L. subsp. indica) growth under salt stress and to reduce

greenhouse gas emissions, Annals of microbiology, 65, 2109-2118.

[12] Khoo T.C (2009). Singapore water: yesterday, today and tomorrow. in
Book, Springer, 237-250.

[13] Kim Kiwong (2016). Novel water filtration of saline water in the

outermost layer of mangrove roots. Scientific reports, 6, 20426.

[14] Krishnamurthy Pannaga (2014). Role of root hydrophobic barriers in
 salt exclusion of a mangrove plant A vicennia officinalis, Plant cell &

environment, 37(7), 1656-1671.

[15] Mack E.E (1993). Rhodospirillum sodomense sp. nov; a Dead Sea
Rhodospirillum species, Archives of microbiology, 160(5), 363-371. |

[16] Panwichian Saijai (2010). Isolation of purple nonsulfur bacteria for the
removal of heavy metals and sodium from contaminated shrimp ponds,

Electronic Journal of Biotechnology, 13(4), 3-4.

12



3887 13/20

YEU CAU BAO HOQ
1. Chung vi khuan quang dudng Rhodobacter sphaeroides CG3.1 thuan khiét vé
mit sinh hoc ¢6 kha niang lam giam man vao ngay nudi cdy thir 3-4 trong mdi trudng
GM & nhiét dd 29°C, @6 pH 7, cudong do anh sang 2900lux, trong d6 ching nay mang
trinh tu ving gen 16S rADN dugc néu trong SEQ ID NO: 1.
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(a) (b)
(a) Hinh dnh nhuém gram; (b) Hinh dnh nhugm bao ti.
Fig.3

Fig.4
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DANH MUC TRINH TU

<110> S& Khoa hoc va Cong nghé Thanh phd Ho Chi Minh (ViétNam)
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<120> Chung vi khuan quang dudng Rhodobacter sphaeroides CG3.1 thuan khiét vé mit sinh

hoc ¢6 kha nang lam giam man

<160> 1

<210> SEQ ID NO: 1

<211> 1334

<212> ADN

<213> Rhodobacter sphaeroides CG3.1

<400>

GGACTTAAGCGGCGGACGGGTGAGTAACGCGTGGGAACGTGCCCTTTGCTTCGGAATAGC
CCCGGGAAACTGGGAGTAATACCGAATGTGCCCTACGGGGGAAAGATTTATCGGCAAAGG
ATCGGCCCGCGTTGGATTAGGTAGTTGGTGGGGTAATGGCCTACCAAGCCGACGATCCAT
AGCTGGTTTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTGGGGAATCTTAGACAATGGGCGCAAGCCTGATCTAGCCATGCCGCGTGA
TCGATGRAAGGCCTTAGGGTTGTAAAGATCTTTCAGGTGGGAAGATAATGACGGTACCACC
AGAAGAAGCCCCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGGGCTAGCGTT
ATTCGGARATTACTGGGCGTARAGCGCACGTAGGCGGATCGGAARAGTCAGAGGTGAAATCC
CAGGGCTCAACCCTGGAACTGCCTTTGAAACTCCCGATCTTGAGGTCGAGAGAGGTGAGT
GGAATTCCGAGTGTAGAGGTGARATTCGTAGATATTCGGAGGAACACCAGTGGCGAAGGC
GGCTCACTGGCTCGATACTGACGCTGAGGTGCGARAGCGTGCGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTARACGATGAATGCCAGTCGTCGGGCAGCATGCTGTTCGG
TGACACACCTAACGGATTAATCATTCCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
CAGAACCTTACCAACCCTTGACATGGCGATCGCGGTTCCAGAGATGGTTCCTTCAGTTCG
GCTGGATCGCACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTCGGTT
AAGTCCGGCAACGAGCGCAACCCACGTCCTTAGTTGCCAGCATTCAGTTGGGCACTCTAG
GGAAACTGCCGGTGATAAGCCGGAGGAAGGTGTGGATGACGTCAAGTCCTCATGGCCCTT
ACGGGTTGGGCTACACACGTGCTACAATGGCAGTGACAATGGGTTAATCCCAAAAAGCTG
TCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAATCGCTAGTAATCGC
GTAACAGCATGACGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCAT

GGGAATTGGTTCTACCCGAAGGCGGTGCGCCAACCTCGCAARGAGGAGGCAGCCGACCTCG
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