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Tom tit:

Vi khuin phén giai 1an c6 vai tro quan trong trong san xuit néng nghiép. Muc dich ciia nghién ciru nay nhim phan
1ap, tuyén chon va dinh danh vi khuin c6 hoat tinh phén gidi 1an vé co trén mdi truomg PVK c6 bo sung mudi NaCl
>1% tir cic miu dét trong cAy buéi bi nhiém min & tinh Bén Tre. Két qua di xac dinh dwge miu T2917 va T3602
c6 hoat tinh phén giai 14n v co cao nhit tren mdi treong PVK. Khuin lac miu T2917 ¢6 hinh tron, 10i, sinh tiét sic
t6 mau vang nhat, té bao dang hinh que ngan, c6 kha nang di dong, nhudm gram am, chiu NaCl 5%. Miu phan lip
T3602 khéng sinh tiét sic t6, mau trang duc, té bao c6 dang hinh cau, hinh ovan, c¢é kha ning di dong, nhud¢m gram
am va c6 kha ning chiu NaCl 3%. Phan irng PCR di nhan dwoc doan gen 16S ARN ribosomeciia vi khuin cé kich
thuée khoang 1.500 bp. Phan tich pha hé gen 16S ARN ribosome di dinh danh dwge miu T2917 gin nhit véi loai
Pseudomonas oryzihabitans, chi Pseudomonas va miu T3602 gin nhit véi loai Burkholderia sp., chi Burkholderia.

Tir khéa: buéi Da xanh, chiu mén, vi khuin phén giai lan.

Chi s6 phén logi: 4.1

Pat van de

Khoé han, xam nhap man tai nhiéu tinh & vung Déng
bang séng Ctru Long, trong d6 c6 tinh Bén Tre di gay anh
huong nghiém trong dén sinh truong, phat trién va ning
suit cta nhiéu loai cdy an qua nhu budi, sau riéng. Bén
canh do6, viéc lam dung qua nhiéu phan bon vé co dién ra
lién tuc trong nhiéu nam da gop phan lam cho dit bi nhiém
man. DAt bi nhiém man c¢6 ham luong mudi tan cao, dan
dén ap suat tham thiu cua dung dich dét ting cao, natri trao
ddi & mirc do cao, dan dén tinh chét vat ly ctua dét rat x4u,
ham lugng d& tidu ciia mot s6 chat dinh dudng can thiét
rat thap. Vi sinh vat phan giai 1an 1a cac vi sinh vat c6 kha
ning chuyén hoa lan kho tan thanh dang dé tiéu cho cay
trong st dung [1, 2]. Ngoai ra, vi sinh vét phan giai lan ciing
dong vai tro kich thich sinh truong thyc vét nhu tong hop
indole acetic acid (IAA), gibberellic axit (GA), cytokinin,
ethylene, hydro cyanide (HCN), ¢6 dinh nito va ddi khang
nam gy bénh cay c6 ngudn géc tir dat [3]. Trong tu nhién,
lwong 1an khé tan thong thuong chiém 95-99% lan tong sb
[4]. Céc axit hitu co duge vi sinh vt tiét ra trén moi truong
1a tac nhan chii yéu phéan giai 1an kho tan, khoang hoa cac
hop chét 1an hiru co tao ngudn lan dé tiéu cung cap cho dat

“Tdc gia lién hé: Email: thanhnguyen.at@gmail.com

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(2) 22020

va cy trong, gitip cho qua trinh photphorin hoa, tong hop
protein, lipit, phytohocmon dién ra lién tuc trong cay, giup
cdy c6 thé trao d6i nudc, chat khoang trong diéu kién dat bi
nhiém man [5, 6].

Nghién ctru nay dugc thuc hién nhim phéan 1ap, xac dinh
duogc cac chung vi khuén chiju NaCl, ¢6 hoat tinh sinh hoc
phan giai 1an v6 co nham san xuat dugc ché phim vi sinh
vat, gitip phuc hdi cdy budi Da xanh sinh truéng phat trién
trong diéu kién dat da bi nhiém min tai tinh Bén Tre noi
riéng, Pong bang song Ciru Long noéi chung.

Vat liéu va phuong phap nghién ciiu

Vit liéu nghién ciru

Céac mau dit trdng cdy budi Da xanh bi nhiém man &
tinh Bén Tre.

Dia diém va thoi gian nghién civu

Maiu dit duoc thu thap vao thang 10/2017. Céc thi
nghiém phan 18p, dinh danh, danh gia hoat tinh sinh hoc cta
chung vi khuén phan Iap dugc thyc hién trong nam 2018 tai
B mon Cong nghé vi sinh, Vién Di truyén Nong nghiép.
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Abstract:

Phosphorus solubilising bacteria play an important role
in agricultural production. The purpose of this study
was conducted to isolate, select, and identify bacteria
with inorganic phosphorus solubilising activity on
Pikovskaya (PVK) medium containing sodium chloride
>1% from pomelo cultivated soil samples under salt
stress condition in Ben Tre province. The results showed
that the T2917 and T3602 isolates exhibited the highest
inorganic phosphorus solubilising activity on the PVK
medium. The colony of T2917 isolate was round, pale
yellow pigmented on the PVK medium, and the cell of
this isolate was short rod-shaped, motile, gram-negative
staining, and resistant to NaCl 5% level. Meanwhile, the
colony of T3602 isolate did not produce pigments, milky
colour on the PVK medium, and its cells was spherical,
oval, motile, gram-negative staining, and resistant to
NaCl 3% level. The PCR reaction amplified the 16S
ribosomal RNA gene of the bacteria with approximately
1,500 base pairs. Phylogenetic analysis of the 16S
ribosomal RNA gene indicated that T2917 isolate belongs
to Pseudomonas genus and the closest related species
is Pseudomonas oryzihabitans; and T3602 isolate was
closely related to Burkholderia sp., Burkholderia genus.

Keywords: Daxanh pomelo, phosphate solubilising
bacteria, salt tolerance.

Classification number: 4.1
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Phuwong phap nghién ciru

Méi truong nudi cdy: médi truong PVK (Pikovskaya
medium) ding dé phén lap, xac dinh ddc diém hinh thai vi
khuén c6 kha nang phan giai lan kho tan chua nguén lan
vo co la Ca,(PO,),, gom: glucose 10,0 g, Ca,(PO,), 5,0 g,
(NH,),SO, 0,5 g, KC1 0,2 g, MgSO,.7H,0 0,1 g, MnSO,
0,002 g, FeSO, 0,002 g, cao nam men 0,5 g, agar 20,0 g va
nude cat 1.000 ml.

Phirong phap thu thdp mdu: thu thap mau dat trong cay
budi Da xanh tai 2 huyén Cho Lach va Chau Thanh cua tinh
Bén Tre, mdi huyén léy 6 miu dd bi nhiém man. Mau dat
duoc léy 0 do sau tﬁng dat 0-30 cm, 0,5 kg dat/mau, cho vao
lo nhya sach, ghi thong tin mau thu thap.

Phirong phdp phdn ldp: can 10 g mau dat thu thap,
nghién nho rdi cho vao binh tam giac loai 250 ml ¢6 chira
100 ml nudc cit vo trung, lic trén may lic (100 vong/phit
trong thoi gian 20 phut). Tiép tuc pha lodng miu theo diy
thap phan lién tiép cho dén khi dung dich mau c6 nong do
pha loang 10-. O mdi mot ndong do pha loang, dung pipét
hat 1dy 0,1 ml dung dich sang dia petri chira méi trudng
dic hiéu PVK c6 bd sung thém NaCl 1%. Dung que cdy vo
trung chang déu, sau do6 dat dia nuoi céy & diéu kién nhiét
d6 30°C trong 4-7 ngay. Trén mdi mau phan 1ap, chung vi
khuan c6 hoat tinh phan giai 1an hinh thanh vong phan giai
(hay vong tron trong sudt) bao quanh khuan lac trén moi
truong PVK, sau d6 ching vi khuan dugc cdy chuyén sang
céc dia petri chira moi truong PVK khac dé lam thuén.

Phirong phdp xdc dinh mét sé ddc diém hinh thdi: hinh
thai khuan lac va té bao, nhuém gram, kha nang di dong cta
vi khuan dugc tién hanh phan tich theo cac phuong phap
ciia Nguyén Xuan Thanh va cs (2007) [7].

DPuong kinh vong phan giai 1an Ca,(PO,), duoc xac dinh
theo cong thuc:

k=D-d (cm)

Trong d6: k 1a hé 5O phan giai; D 1a duong kinh vong
phan giai (cm); d 1a dudng kinh 16 duc (cm).

Phuwong phdp xdc dinh danh tinh vi khudn bang PCR va
gidi trinh ty:

Tach chiét ADN tong s6: ADN tong sé cua vi khuén
dugc chiét bang NaOH co cai tién theo phuong phap ciia
Wang va cs (1993) [8]. Khuén lac thuan (30 mg) trén moi
truong PVK dugc cho vao dng eppendorf loai 2,0 ml ¢
chira 50 ul NaOH 0,5 M, nghién miu bang dau tip xanh.
ADN téng sb6 duoc hoa trong 50 ul dém Tris 0,1 M, pH 8,0
va duoc bao quan & diéu kién -20°C cho dén khi sir dung.

Phan ung PCR va gidi trinh tu: st dung cap mdi 27F



(5’-AGAGTTTGATCMTGGCTCAG-3’) va  1525R
(5-AAGGAGGTGATCCAGCC-3") [9] dé nhan ving gen
16S ARN ribosome cua vi khuan. Cho vao mdi tuyp PCR
loai 0,5 ml véi tong thé tich phan tmg 1a 25 pl, trong d6 ¢
chira 2,5 ul dém PCR, 0,5 ul dNTPs, 1 pl méi loai mdi, 1
ul ADN tong sé va 18,8 pl nudc cat vo trung, khir ion. San
pham PCR dugc dién di trén gel agarose 1% trong dém TAE
1X v6i thoi gian 20 phut.

San pham PCR dugc tinh sach bang PureLink Quick
Gel Extraction Kit (Invitrogen) theo huéng dan cta nha san
xuét. Giai trinh ty tryc tiép 2 chiéu voi by mdi dung trong
phan tmg PCR.

Phan tich pha hé: dya vao trinh tu nucleotide thu duoc,
tim kiém céc trinh ty gn giii bing chuong trinh truc tuyén
BLAST search tai NCBI (National Center for Biotechnology
Information, Hoa Ky) (bang 1 va 2). Phuong phap phan
tich trinh ty va pha hé duogc thuc hién véi cac phén mém
ClustalW2 [10] va MEGA 6.0 [11].

Bang 1. Cac loai vi khuin Pseudomonas spp. diing trong phan
tich pha hé ving gen 16S ARN ribosome.

aitviin Mhe N guicy,

P, oryzihabitans MG571765 Dit A rép Xé ut
P. oryzihabitans*  NR_ 117269 Khong ro Bi

P, lutea* NR_029103 RE cay Tay Ban Nha
P lutea KJ997740 Dt An Do

P, rhizosphaerae*  NR_029063 Dit Téay Ban Nha
P. graminis* NR 026395 Ré cay Phap

P. putida* NR 043424 Khong 1o Nhat Ban

P. entomophila* NR_ 102854 Dit Phap

P. entomophila* NR 115336 Khoéng 16 Phap

P, fragi* NR_024946 Khéng rd Nhat Ban

Ghi cht: *: mau chuén cla loai (type species).

Bang 2. Cac loai vi khun Burkholderia spp. diing trong phan tich
pha hé vung gen 16S ARN ribosome.

Ma truy cap Nguén gbe

Loai vi khuan Nginhanggen phin lip Quoc gia
Burkholderia sp. KF761524 Dét canh tac Colombia
Burkholderia sp. EF114423 Khong ro Otxtraylia
Burkholderia sp. EF114419 Khéng 16 Otxtraylia
Burkholderia sp. EF 114409 Khéng 1o Otxtraylia
Burkholderia sp. EF114418 Khong 1o Otxtraylia
Burkholderia sp. MH211376 R@ céy lac Vigt Nam
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Burkholderia cepacia® NR 029209 Khong rd Phap
Burkholderia cepacia EU742139 R cy bong Anbo
Burkholderia lata® NR_102890 Dit Anbo
Burkholderia lata AM905038 Hoa Braxin
Burkholderia ubonensis® NR_040830 Khong 1o Nhat Ban
Burkholderia ubonensis” NR 116153 Khong 1o Phap
Burkholderia vietmamiensis® ~ NR_041720 Ré lia Viét Nam
Burkholderia vietnamiensis ~ AB568311 RE cy co Malayxia
Paraburkholderia kuru- NR_024721 Nubo ngot Nhat Bén

riensis’

Ghi chu: *: mau chuan cla loai (type species).
Keét qua nghién ciiu va thao luan
Mt sé déc diém hinh thdi

T 6 miu dét thu thap da phan lap, tuyén chon duoc 2
mau phan 1ap c6 hoat tinh t6t nhat nhu chiu NaCl, ¢6 hoat
tinh phan giai 1an v co dugc bao quan trong 6ng thach
nghiéng dé xac dinh ddc diém hinh thai va dinh danh dén
mue loai. Mot s6 dic diém hinh thai cta 2 mau phan lap
dugc trinh bay ¢ bang 3.

Bang 3. Dic diém hinh thai cia 2 mau phan Iap tuyén chon trén
moi trwdng PVK.

Chi tiéu theo ddi ~ MAuT2917 MAu T3602

Hinh thai khudn lac Hvrmh;tror‘l, 10}, sinh tiét Hmh Eon,é 101Z tro‘{l bot}g, khong
sac t0 mau vang nhat sinh ti€t sac t0, mau trang duc

Hinh théi t& bao Hinh que ngén Hinh cAu, hinh ovan

Nhu¢m gram Am tinh (-) Am tinh (-)

Kha nang di dong Co Co

Puong kinh vong

phan giai lan 3,740,16 cm 2,240,44 cm

Ca,(PO,),

Chiu NaCl 5% 3%

Ghi chu: do kich thudc sau 7 ngay nudi cay, nhiét do 30°C.

Khuén lac miu phan 1ap T2917 ¢6 hinh tron, 161, sinh tiét
sdc t6 mau vang nhat, con mau T3602 khong sinh tiét sic
t6, mau tréng duc.

Quan sat dudi kinh hién vi (80X), té bao mau phan
1ap T2917 c¢6 dang hinh que ngin, c6 kha niang di dong,
nhudm gram am, hinh thanh duong kinh vong phan giai lan
Ca,(PO,),16n (3,7+0,16 cm) va van c6 thé sinh truong phat
trién binh thuong trén mdi truong PVK c6 bd sung NaCl
5% (hinh 1). Mot s dic diém hinh thai ctia mau T2917
cling twong ty nhu cic bao cao di cong b [12, 13] thudce
chi Pseudomonas.

o1
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Con mau phan 1ap T3602 c6 dang hinh cau, hinh ovan,
¢6 kha nang di dong, nhudm gram am va chiu dugc NaCl
3% (hinh 2). Mt s6 bao cao [14, 15] cling dd mo ta dic diém
hinh thai cta cac chung vi khuén thudc chi Burkholderia co
hoat tinh phén giai 1an v6 co gidng v6i mau T3602 trong
nghién ctru nay.

Hinh 1. Vong phan giai lan ctia mau T2917 (A) va déi chwng (B)
trén moi trwong PVK; hinh thai khuan lac (C) va hinh thai té bao
(D) ctia mau T2917.

Hinh 2. Vong phan giai lan cia mau T3602 (A) va déi chirng (B)

trén moi trwong PVK; hinh thai khun lac (C) va hinh thai té bao
(D) cia mau T3602.

Dinh danh vi khuén bang PCR va gidi trinh tw

Céc mau phan 1ap trong nghién ciru nay déu c6 kha ning
chiu NaCl 1%, c6 hoat tinh phan gidi lan v co trén moi
truong PVK dugc xac dinh so bd thudc chi Pseudomonas
va Burkholderia. Nham dinh danh dén tén loai, cap moi
27F/1525R [9] da dugc st dung trong phan ung PCR dé
nhan doan gen 16S ARN ribosome ctia vi khuén.

Két qua dién di san pham PCR cho thiy, cac mau T2917
va T3602 tao bang san pham véi kich thude khoang 1.500
bp tuong g véi kich thudc cip mdi sir dung trong phan
g PCR (hinh khong dua ra). Tiép theo, san pham PCR tir
cac mau nay duoc tinh sach bang kit tach chiét theo hudng
dan cua nha san xuét va duoc giai trinh ty 2 chidu dung cip
moi gidng nhu trong phan tmg PCR. Sau khi cit bo cac doan
nhiéu, thu dugc trinh tu nucleotide cia mau T2917 1a 1.426
bp va mau T3602 1a 1.429 bp. Céc trinh ty nay da dugc diang
ky 1én Ngan hang gen v6i ma truy cip MN272346 (miu
T2917) va MN270338 (mau T3602).

Dua trén trinh tu nucleotide thu duoc, tién hanh tim kiém
cac chudi nucleotide gan giii v6i trinh ty cia cac mau phén
tich bang cong cu truc tuyén (BLAST search) trén Ngan
hang gen (bang 4 va 5).
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Bang 4. C4c trinh tw gan gii trén Ngan hang gen ctia mau phan tich T2917.

STT  Tén lodi gin gii nhit* rjy i g(')‘:: :Z“s‘:nh o ?fl‘;; ‘:]‘;“(ﬁ A)“)hé‘t
1 ﬁb‘(’)’syozg’;bé’;’: gleﬁli MGS71765 100 99,93
0 a0 s w o
3 ﬁbﬁﬁbf{ﬁ glfnse NR 117269 100 99,79
Ghi chu: *: chi trinh bay 3 trinh tw nucleotide.

Két qua phan tich cho théy, cac trinh tu nucleotide tim
duogc déu 1a cac chudi ma hoa gen 16S ARN ribosome ciia
vi khuan, trong d6 mau T2917 (100% doan so sanh c6 mirc
dong nhét trinh ty 99,79-99,93%) gan gili nhit v4i cac mau
phan 1ap thudc loai P oryzihabitans da dugc cong bd co
hoat tinh phan gidi lan v6 co, phan gidi hydrocacbon. Vi
khuén P. oryzihabitans 1an dau dugc phat hién trén ré& cay
lta tai Nhat Ban [12].

Céc chudi nucleotide gan giii voi trinh ty cia mau phan
tich T3602 duogc trinh bay ¢ bang 5.

Bang 5. Cac trinh tw gan giii trén Ngan hang gen ctia mau phan
tich T3602.

STT  Tén lodi gin giii nhit* i\:l:y a dP::: st;il;lnh(%) i\l"llll:;(:lorn(:g%n)hat
RIS o w e
et S a9

3 ﬁﬁZ’;ﬁfﬁ‘ifﬁ%?gﬁiiMB“ O 98.39

Ghi chu: *: chi trinh bay 3 trinh tw nucleotide.

Két qua tim kiém cac chudi twong dong trén Ngan hang
gen cho thdy, 100% trinh tu ctia mau T3602 c¢6 mirc dong
nhit cao nhat (99,93%) véi loai vi khuin Burkholderia sp.
2 PSB-69 (ma truy cap KF761524) thudc chi Burkholderia.

Cay pha hé dugc xay dung bang phuong phap Neighbor-
Joining va d9 tin cdy cua cac mdi quan hé pha hé dugc tinh
toan bang ky thuat “bootstrap” véi 1.000 lan lap. Quan h¢
cia miu T2917 dwoc so sanh véi dai dién cac mau chuan
cua loai. Két qua dugc trinh bay ¢ hinh 3.

100 | Pseudomonas lutea_OK2 (NR_029103)
ad Pseudomonas lutea_BG8 (KJ997740)
% Pseudomonas graminis_DSM 11363 (NR_026395)
ki P: i > IH5 (NR_029063)

P fragi_ATCC 4973 (NR_024946)

Pseudomonas putida_|AM 1236 (NR_043424)
78 Pseudomonas entomophila_L48 (NR_102854)
100! pseudomonas entomophila_L48 (NR 115336)
| Pseudomonas oryzihabitans_AA21 (MG571765)

100 | T2917 <+—
Pseudomonas oryzihabitans_LMG 7040 (NR_117269)

0,005

Hinh 3. Cay pha hé dwa trén vung 5’ cua gen 16S ARN ribosome
clia cac mau vi khuan Pseudomonas.

92



Két qua phan tich pha hé cho thdy, mau T2917 nim
cung nhanh vé6i cac mau phén l4p di duge cong b 1a loai
P. oryzihabitans. Dya vao tai liéu da cong bd, vi khuan P
oryzihabitans c6 mic do an toan sinh hoc thudc nhom 2
[16]. Quan h¢ pha hé cia mau T3602 dugc phan tich véi dai
dién ciia cac miu chuin cua loai thude chi Burkholderia.
Két qua dugc trinh bay & hinh 4.

96 | Burkholderia cepacia_717 (NR_029209)
Burkholderia cepacia_SKU 6 (EU742139)
Burkholderia sp._QN3/20 (MH211376)
Burkholderia lata_383 (NR_102890)

88 L Burkholderia lata_R-15816 (AM905038)
Burkholderia vietnamiensis_NES N449 (AB368311)
Burkholderia vietnamiensis_LMG 10929 (NR_041720)
Burkholderia ubonensis_CIP107078 (NR_116153)

991 Burkholderia ubonensis_GTC-P3-415 (NR_040830)

Burkholderia sp._MSMB13 (EF114419)
Burkholderia sp._MSMS33 (EF114423)
100 | Burkholderia sp._MSMB22 (EF114409)

Burkholderia sp._MSMB12 (EF114418)

T3602 +—
1001 Burkholderia sp._2 PSB-69 (KF761524)

P: ia kururiensis_KP23 (NR_024721)

0,005

Hinh 4. Cay pha h¢ dwa trén vung 5’ cua gen 16S ARN ribosome
ctia cac mau vi khuin Burkholderia.

Két qua phan tich pha hé cho thiy ring, miu T3602
nam cing nhanh véi mau phan lap da dugc cong bd 1a loai
Burkholderia sp. 2 PSB-69. Day 1a loai vi khudn da duoc
cong b co hoat tinh phan giai 1an v6 co kho tan phén 1ap tir
1é ciy co dau tai Colombia [15]. Dua vao tai liéu da cong
bd, vi khuan Burkholderia sp. ¢c6 muc dd an toan sinh hoc
thudc nhom 1 [16].

Nghién ctru nay da xac dinh duoc chung P. oryzihabitans
T2917 va Burkholderia sp. T3602 c6 kha nang chiu NaCl
>1%, c6 hoat tinh phan giai lan v co, dam bao an toan sinh
hoc, déu c6 tiém ning san xuét ché pham vi sinh vat st dung
cho cdy an qua tai cac ving dat bi nhiém man.

Dia phan lap dugc 2 ching vi khuin P. oryzihabitans
T2917 va Burkholderia sp. T3602 tir ving dit trong budi
Da xanh ¢ tinh Bén Tre c¢6 kha ning chiu nong d6 mudi
NaCl >3%, c6 hoat tinh phan gidi 14n v6 co (Ca,(PO,), véi
duong kinh Vong phéan giai 3,7+0,16 va 2,2+0,44 cm). Hai
chung nay c6 tiém ning trong san xuit ché pham vi sinh su
dung trong néng nghiép, dic biét ¢ ving dit bi nhiém man.

LO1 CAM ON

Nghién ctru dugce thuc hién tur nguén kinh phi do Bo
Khoa hoc va Cong ngh¢ cap thong qua de tai ma so DPTDL.
CN-29/17. Cac tac gia xin tran trong cam on.
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