HOI NGH| KHOA HOC CONG NGHE SINH HOC TOAN QUOC 2013

¥ i UAN VUNG RE
TUYEN CHON VA NGHIEN CUPU BAC BIEM CAC GHUNG VI KH
CO KHA NANG KHANG NAM VA SINH INDOLE-3-ACETIC AGID CAO
Bjing Th) Thity Duong’, Nguyén Vén Hiéu', Nguyén Phuong Nhug', Lé Nh Kidu?, Lé Thi Thanh Thir?, Trén
Quartg Minh?, Phi Quyét Tién'
; inh hoc, 1am Khoa hoe vi Céng ngh Vigt Nem
"IZS: %Ziﬁ%;‘ﬁ'm"fm‘ﬁ%’fm hoe Néng nghigp Vigt Nam

TOMTAT
Tir 30 mAu dit miu dit trdag, rf ci chua vA &t thu thip tai BemgAnh-PMXuy&n-nuyythue-qt‘gnéﬂ[}Non,zhﬁngwsai
P:hnup duge 29 :hrmg vi ki‘u‘;.; trong, 46 bai ching ki higu 6 vi 7 c8 khi ning khing Iai c& 3 Joai vi sinh vit ghy binh thyc vit
solani, Raltonia sak v Fusarium va 3 ching CCBX,, CCBX; vi SH, sinb f-indol acetic acid
(TAA) c10 (dgt trén 30 z/mi). Kt qui nghién i dgc diém sinh boe cho thdy 5 chiing vi khudn trén d2u sinh trdmg 161 & néng
&6 mudi 1,0 - 4,0% (wiv); ol 5 ching vi khuda deu sish Tudng 16t trang khiodng nhige 25°C-37°C, pH 5,0 - 9,0 vé cb khi ning
s10% 1éng mt 83 enzyme thity phin ngogi bio protease, amylase, cellulase, vi chitinase. Pufn tich rink by gen 165 sDNA cita bai
ching 48} dién cho thiy ching SH2 vé CCBXZ cb do trong ¢dng riah hy cao (dgt >99%) 5o v6i geu tudg tmg cla cée ching vt
thudn Preudomonas putida DQY (1Q669957) Pseudomonas plecoglossicida S22 (15Q095910). C4 hai chipg ndi tién khibng giy binh
trén thyc vit va d9ng v#1 nén cb triég vpag ing dyng dé sin xubt phin béa vi sich
Tu khda, ¢ punda, F Yecoglossicida, vi sinh vit gy bech, p-indol acetic acid (IAA), phéin bén.vi sinh

MO DAU

Ga chua va 6t 13 2 loai rau trdag phd biéin tgi Vigt Nam, c6 gié tr caa c3 v mit dinh dwéng va higu qui kinh 8. Trong
Qua trnh canh tc, ca chua va ¢t o 8 bi nhidm mdt s8 banh do vi sinh vit gdy ra nhw: bénh héo xanh do vi khudn
Raltonia solanscearum, banh théi hdng do ndm Fusarium solani; bénh thdi nim qué do Lactobacterium lycapersict;
banh than ca chua do Gofielatrium lycapersict, bénh mbc den 14 do Cladosporium fulvurm; bénh héo cay non do ndm
Rhizoctonia solani ... (VO Trigu M&n, 2007). dn dén gidm nang sust, chit lrgng cay trbng va glé tri cla sén phim. D&
Khic phuyc céc bdnh trén, ngodi bign phap si¥ dyng gidng ¢4 chua vA &t cd kha nang khang banh, kéi hop vél céc thubc
Béo v4 thie vt thi cac chd phim phan bdn vi sinh chira cdc nhdm Vi sinh vat hiru Ich duge khuyén khich si dyng.
Phaén bdn vi slnh 1A céc sén phim chirs vi sinh vat séng, 43 diroc fuyn chon vii mat 86 phd hap, 6 kha nang chu dn
héa cac chit dinh duing khé tan thanh dang haa tan (phan gidi photphe khé tan, cd dinh nito) o4 trong a4t d& eay trAng
sir dyng. sinh ra mot s& chit kich thich sinh treémg (Auxin (-indol acetic acid), cytokinin...) hay mél sé chét irc ché cac
i sinh vit g3y b@nh ¢4 rong 84t do 86 nang cao kha ndng phat ridn clia cAy va nang sudt, chét [irgng cda san phdm.
Céc nhdm Vi sinh vAt thuwdng duge sir gyng trong phan bén vi sinh la i
Klabslella, Enlercbacter, Baciflus, Burkholderia va Serratia, frong 46 c4c lodi B. subliis, P. polymyxa, va P. putida &jc
bigt dwgc quan tim bdi ching khong gdy bdnh cho ngurdi siz dyng va cac loai thirc vit khac (Janardan et af., 2010).
Trong nghién clru ndy, ching 101 44 tién hanh phan 13p va tuyén chon, nghidn cu dac diém sinh hoc va phan loai cic
chilng vi khudn & viing r8 cy 6t va cdy cd chua c6 knd nang sinh IAA cac: khang lgi cac ching gy cho cay nhw R,
s_o’l:mar;:, R. salanacearum va F. oxysporam, nkdm dinh hudng (g dyng céc ching vi khudn ndy trong san xuét phan bén
sinh hoe.

VAT LIEU VA PHUIPONG PHAP NGHIEN C(Fu

Vit ligu .

30 mau a8t trng cdy ca chua va &1 dirge thu thdp tai Bisng Anh, Phi Xuyen, Thuy Khue, Cat Qué {Ha Ngi).

Mai trrdmg

Mbi tning Luria-Bertam (L8) {g/L): cao ném man 5,0, frypton 10,0; NaCl 16,0; pH 7,0. M6 trirérng : i 3

L ) .0, 0; ,0; pH 7,0, g MP (g/L): cao thit 5.0;

mnzhogb'ﬁcti, .r;% 3H075° Mw_lz_xmng k:::éng wbk;én; {g1L): (NHs)504 2,0; MgSO4.7H,0 0,2; NaHzPOs 2H:0 0,5; .
.2H;0 0,17 2 0,5 Mai tnring ng cz bin : KHPO. 1,36; ; ]

O pIRORILIGHPOL 08 M g K (g ,36; CaCl 5 mi; NaH:PO4 2,13; MgS04.7t:0

Phueong phip nghibn ciru

Ly miu dit, r8 cly cd chua va 6t

Phugng phép iy mau dage thye hign theo mé ti ciia Egorov (1983) (Nguyén Lan Ding, 1983).

Xdc dinh ham kmg Indole-3 acetic acid (1AR)

Nt vi khudn trong méi trwtmg LB & 30°C trang 24 gits, 1 i logi i ich ndi st
i g 06 1A thed phisomg phap cia Briz:k’gnl. (%'9913’ tam thu djch néi Ioal—slnh khéi t& bao, dich ndi str dyng xéc

Xécdinh khi ndng 66} kiing v&i cde <hang vi sinb vt géy bénh F, oxysporum, R. solani v3 R. Sclanacearum

Khé niing khéing cAc ching vi sinh vat F, oxyspor .
& cla cdc Shing visinh vaL phén 13p Qv e hign o, Solani v& R solana

Xic dinh khi ndng phén gidl cic hop chét hov co

cearum gay bénh trén cay ca chua va céy
@0 phurong phép md 13 cia Yung et &, (2001)va Kelman (1954).
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—B&c-ehdng-vi khudn.ciy cham. didm trdn mditredng khodng o ban 1 ¢d bd sung cée co chit nhue: tinh bbt tan, casen,

chitin va carboxymethy! callulose (CIMC) Sau 48 gidy, pudi & nhigt 30° C, xac dinh hoat tink enzym ngoal bao bang cach
s dung cac dung dich thudc thir tuong (g, Lugol 1% v&i mdi tréng chéa tinh bt v CMC, Trichlaroacetic acid 5%
v&i moi trwvong chiva casein, Congo G 1,0% vor mé: tnrirng chira chitin

Phan loaf vi khudn diea trén dic diém sinh hec va phan tich trinh 1y 165 IDNA

Nghién ciu dic diém sinh hoe dua theo khoa phan laal Bergey (Steley et af,1989) DNA téng s6 ciia cac ching CCBX1,
SH2 duge tach theo phuong phip ¢ia Sambrook,Russell, 2001, Gen 188 rDNA duge khubch dai béng phdn ng PCR,
sl dung cip mdi GR1: 5-GGTGTGACGGGCGGTGTGTA-Z va GF1: 5-TAACACATGCAAGTCGAACG-3. Sin phém
sau phan dng PCR duge kidm tra, tinh sach, giai tinh te va phan tich, se sanh véi trinh ty gen tuong g trén cor sor
dir ligu GenBank va 13p c8y phan lozi vai phin mém CLC DNA Worbench (Version 5.5, CLC Bic, Denmark).

KET QUAVA THAO LUAN .-
Phan I2p va tuyén ehon cac chiing vi khudn 6 kha nding d41 Kang voi vi sinh vt gay bénh va sinh 1A cao

T 30 mBu dét irbng, ré ca chua vat &t thu thép & Bong.Anh, Phit Xuyén, Thuy Khug, Cat Qué (Ha Noi), ching 181 d3 d&
phan 13p dwc 24 ching vi khudn va § chiing xa khun, Trong sé 24 chiing vi khusin, ¢6 3 chdng CCBX1, CCBX, va SH2
6 khé nang sinh IAA trén 30 pg/mi (chidm 13,0%); 10 ching sinh IAA trén 10 pg/ml (chidm 39,1%), va 11 ching sinh
IAA duéi 10 pg/mi (chiém 47,8%), 5 chiing xa khuin khéng sinh 1AA. So véi mat b nghién cu true day, kha néng
sinft IAA clia 3 chilng SH2, CCBX1 va CCBX2 con thép. Vi du, kha nang sinh 1A ciia 3 ching CCBX1, CCBX2,5H2
1hap hon nhidu so véi cac chiing Bacilius sp. { v&i hoat tinh 2 chiing P4 va S6 14 lrot dat 59 va 86 pa/ml} irong nghign
ciu cira Ambreen Ahmed, Shahida Hasnain, 2010. Tuy rhién, cic nghién-ctu tnsée f4y_ciing-chi 1a rang kha néng
sinis tdng horp 1AA clia vi sinb vat chiu &nh huéng rét (90 ol thanh phan mbi tnebng, vé didu kién nudi ody. Trong do,
Tryptophan k4 mét tién chit quan frong 98 sinh 1dng hep IAA (Janardan ef af, 2010) Do vay, c6 thd nang cao khi ning
sinh 1A ctia cdc ching liga chon bang céch t1 wru hoa mdr g va didu kign nudi cdy trang cac nghien civu ké tiép.

Bang 1. Kha nang a8 khdng vé1 céc vi sinh vt gay hénh v sinh IAA cia cac chiing vI khudn lira chon

KI higu ching Bueng Kinh vong v khudn (D-d, mm) 1AA (ugimi)
R.solsnl  R.salanaceamm  F. oxysporum
8 5 5 [ 142
7 1 4 8 15,0
SH2 - 7 - 374
CCBX1 - - - 362
ceexe - - - 364 -

K&t qua Ki&m tra kha naing @81 khang v&i 3 chiing gdy bénh trén cdy gbm R. solani, R. safanacearum va F. oxysporum
cho tndy, trang s& 29 chiing trén, cé 14 ching ¢ khd nang khang lai ching R. salanacearur (chiém 50%); ¢6 4 chiing
(6, 7, CCBX1 va §H2) khéng nédm F. oxysporum (chiém 14,29%) va 2 chiing (sS 6 va 7) khéng ca 3 loai vi sinh vat gdy
bénh (chiém 7,14%) (Bang 1). V&i muc dich tuyén chon ching t'mg‘dung trong viBc tao phan bdn vi sinh, céc ching 6,
7, CCBX1, CCBX2 va SH2 tigp tuc dwge nghidn ciru mét_sé d&c diém sinh hee.

Biic didm sinh hoc cita cée ching vi sinh vat :

Ca 5 ching vi khuan @&y thugc nhém wi khun Gram (), t& bac hinh que nh, divng xép 4| va don, khun lac c6 kich
thudc [6r7(>2 mm), mép tron, b& mét bong, khdng &1, mau nair Kofc vang nhat v khong tiét séc 16 ra mél tnwdng nudi
chy (Bang 2).

C# 5 chiing vi khudn déu sinh trwdng 14t & ndng d¢ NaCl 1 - 3%, & ndng da mubi 4% chiing sinh tre&ng yéu, khi ndng
6 mudl 5% cac ching giém han kha nang sinh treéng (914 trj OD pgnn dat 1,1 - 1,8)‘ riéng chiing & va 7 khdng phat
1ridn. C& 5 ching vi khuan ddu sinh trwdng 4l trong da1 nhigt d§ 25-37°C, pH 1 5-9, 18 wu trong ving pH 6-8 (Bang 2).
Kidm tra kha ading sinh enzyme rgoai bdo clia 5 ching cho thay, chiing 7 va CCBX1 c6 kha nang sinh ca 4 loal
enzyme, chilng COBX2 v& SH2 ¢6 kha ning _smh 3 loal enzym, vé ching 6 ohi b khis éing sinh protease (Bang 2
Nhw va}, ¢a 5 chling vi khudn deu thude nhém ra 8m va sinh tredng 101 trang mdr teeémg 6 pH trung tinh.

Kha n&ng @bng héa cac ngudn cacbon cla 5 chiing wi khufn khae nhau: ¢a 5 chiing déu déig héa duoc D-glucase, D-
manitol, L-rhamnal, ¢hi 66 3 ching CCB)X1. CCBX2, SH2 sl dyng drgc D-fru-:tasg. Chang vi khudn & vév7 sl dung
duwge D- lactose, va duy nhét chiing 6 8ng héa dwec D- saccharose. Vi&i cic ngubn nitor nghjgn cu:[u, 2¢hing 6, 7 si¢
dung tét ca cac ngudn nito, cé 5 chiing siz dung Grorc tryptophan va L-methionin (Bang 3). V&1 ngudn nito v6 ca, theo
Nguyén Lan Ding vé cong sv, 1998, NH4" v NH; 1a nquén nitor d& hép thu nhat cho Gt vi sinh vat néi cung, Tét ca
c4c vi sinh vat g&u cd kha néng déng héa ngudn nite ndi trén, luy nhién’khbng phai mudi amoni nae cing tac deng tich
cye I8n kha nang sinh tneeng cGia 18 béo, vi sau khi dabdng hfia gac NH,", sy tich [0y c4c anion v8 co lam giam pH méi
eng Tuong e nhe vay, mudi nitrat kim loai cng (& nguon nite vo ca khdng thye sy thich hop cho s\_"phétzﬁzjén vi
Kkhudn, Ban than gée NO:' d2 dang dugc d§ng héa b&i mot 6 loal, nhung cdc e kim loal con lal (K, Na', Mg™...) lat
gay Kki&m hoa mdi tredng cin tré sty phét trien cla vi sinh vé?._ Do vay, déi véi mdt s6 Ioéi‘vi khuan, amony nitrat 3 ngudn
Jito ¢6 thé fa vo co thich hop cho sy phat tien. Trong nghién clru cla ching 161, Z chiing 6 va 7 st dung dugs 63 3
ngubn nita v3 cor nghién Giru [4 KNO,, NHNO; va (NHe);SO, trong 86 NHWNCs gidp 2 chiing phat trif tét nhdt, Ching CCBX1
o5 thé @dng hoe dugG gde. nitral, ching phat trén irén MBI trrtg chira mudi KNO; , NHMNOy ninumg khdng taé phat trién trén me
\rsdrng chira (NHil:SOy Trong khi 86, CCBX2 khong phit lrn rdn mér tndmg chia nitrat kim lai va NH.);SO.. ching chi prat indn
trén b} trréng chira NHNO;. SH2 khang thé ding hoa c géc NHL" tn NOg, ching khang phat tién trén ca 3 mudi né tén (Bang
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3) Nhu vly, Wi kha ning ddng héa da dang cac ngudn cacbon vé nite nhu trén, cd § chiing vi khudn c6 kha nng
thich g nh’anh viri mbi traémg, Fit thudn 17 cho st dung, trong phan bsn vi sinh.

Bang 2. Mt s& d3c didm sinh hge cia 5 ching vi khuln lya chen

D¢ dilnd Ki hgu ching T 6 7 CCBXH ceBx2 SH2
Kok s FoTien Pl M Shodt T el b
Khong nhan. Khng nhan. Khing hén Khdag nhan. Khéng nhan,
Mau sic Vang nhat Vang nhat Nau nhat Naunhat Vang nhat
Iﬁ.ﬁ&'%o sinh trdmg ("C) mz"gﬂs e 2545 uuezgg-a:s e s Que 3?"."45
Nhigt 80 181 wru (°C) L w a7 30 30 10
o B %0 ETY Yy T3 Ty
Sinh inrémg & ndng 49 mubi (%) 1-4 1-4 1-5 15 1-5
Sinh cotgtase + + . + +
Khé nng thiy phan
Caulp +
Tinh bét
cMC
- Chitn
Nbudm Gram - - N L .
Ghihir ™+*ob host ink, “*khbag €5 hogt ik
Bang3. A B i
Ngudn Kha niing phéit tda cla cécchilng Ngudn Nite nd nang phét rién cia cAc ching
cacken 6. 7 [coext | comxa | sm2 ' 6 | 7 | ccex1 | coBxe | sHz
B chieng - |- - - - | ®éienimg -l - . _ R
D- xylase M I - - | Loystoin o - B -
L-thamncse + + + * + Tryptophan + + + + +
D-glucpse N R > . + | L-Meihionin + e + - .
D-fruciose - - + . + | KnD, + |+ - - R
D-saccharcse | v | - - s £ | NEUNOs | e . | - T
Dractase i I Sl ot + | (NHYSOL v ] . B B
D-maritosa + |+ + . - 1-
Drafinose . | . N . -  Ghl chir "+ ot phat triBin, *++* phit tridn 4, ** khong
D-manhtol I v v N } phattridn

Phifin logl céc chiing ¥i khuéin biing phiwong phip 165 rDNA

Gen 168 rDNA ciia odc ching COBX2 va SH2 duwgre khuéich d2i nhér cip mi déc higu GF1 vi GR1 va phén nh

:uc‘l::ude. 16(6( qua so .sanh voi lrlnl} tyr nuclectide twong (ng trén cor s& dir |%u GenBank cho thiy, i‘:’hﬁng‘é’égm g

dg ng dbin& ca;l :‘m cac ching vi khuép Pssudomonas plecoglossicida (99%) (Hinh 2) va ching $H2 ¢6 4% tuong

wl“ghca;v d‘.e n Ing Pseudomonas putida (99%) (Hinh 3). X&t hop véi cae dzc didm sinh hec 33 nghién chu, chiing
0 ring ching SH2 thudc |odi Psewdomenas plecoglossicida, v chiing CCBXZ thudc loai Pseudamenas petida.

Cc kbt qua nghidn clru trre g8y cho thiy, c4c chin
qué 1 X A 9 Pseudomonas sp. phan bb rit rdng trong dAt, cé méat rong v

1N§ gou;ly :a;:Iua ml, t::; A ;ah:a. khoal Ay, thubc 14 viri nhtéy dic tinh quf trong 66 kh? ngng si?\h IA‘: Iémkié nzg b\;:‘:m

e e T o et Sl s
X marh ¢g¢ nhdm vi sinh vt gay bdn trén ca chua va &t

nhw F. axysporum, R. solani v3 R, sofanacearum (Kelman, 1954: Oteni a

oile ching 181 thu dwoc vé cAc ching Pseudan . 1954; Otenio of al, 2000). Do viy, cdc két qué tuydn chon

it ché phdm phan bén vl sinh sir du?»g trong mﬂr?g" ZZ:lth Oé " i c6 thé qu fmg due y8u ehu Gng dyng vio sin
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. plecoglossicida ISK3
- 7. plecoglossicida 59

-- Llotridlum acetobutylicum JCMBA21
ccpes

£ putida DAy

P, plecoglassiddasz2

E. cail sch70
Stenotrophomonas sp. 1-2004
Stenotrophomonas sp. DoB4E
—— Nitrosornonassp. ENLI-11

P plecoglossicida
F. plecoglossicida s’
R plecoglossicide R2
P. plecoglessicida S12
sH2
R Plecoglossicida N BAN-BAZ-16
R plecaglossiclda
P plecoglossicida 522
P, plecoglossicida NyZ12.

' Nitrosamonas ureae Nm1a
Nitrabacterwinogradskyi FBAKO
Loctobacilius acidiplscis FS60-1
Bacillus amyloliquefociens FIYM6

Hinh 2, Mirc 09 twong d8ng di truydn glira chiing vi Khudn SH2  Minh 3. Mirc 49 tromg dbng di truydn gitka chang vi khukn
véi mét s chiing vi khuin 5 ho hang gin gl CCBX2 vii mgt 86 chiting vi khudn,

KET LUAN

Tir 30 m3u 4t thu thip & viing chuyén canh cly ca chua va 4t 4 Bong Anh, Phi Xuy2n, Thyy Khus, Cat Qué (Ha NGi),
4a phan 1ap dugc 28 ching vi khudn, trong d6 c6 5 chiing xa khudn. Trang s 28 chiing vi khuén, ¢4 5 chiing kI higu 6,
7, CCBX1, CCBX2 v SH2 o6 khi ndng sinh IAA cao va khang fai 3 chilng vi sinh vt gy hai cho cay tréing R. solani, R.
salanacsarum v F. axysporum, N8m chiing vi khuén 85 duge nghign ciru mf} sé d2e didm sinh hoc két qua cho thiy,
chtng thudc nhém vi khuén ra &m, sinh tngdng tht & pH trung tinh va & ndng A8 mudi 1- 4%, ¢4 5 chiing Vi khuln déu
¢4 kha nang sinh ra mat s& anzyme ngaai bao. Phan loai dya trén trinh ty gen 165 rRNA cla 2 trong sé 5 chiing v
khulin trén cho két qua vé&i mirc 36 tvong ddng trinh 1y gen 165 fRNA cao (>09%) voi cac ching Pssudomonas
plecoglossicida NBAN-BA2-16 va Pseudomonas putida DQ1. By 1 cac ching khong gay banh cho bénh cho ngudi sie
dyng va cdy trdng, Do vy, 2 ching vi khudn CCBX2 va SH2 sé tidp tyc dugc nghién ciu kha ndng frng dyng véo san
xuét ché phém phan bén visinh.

Lt &im o .

Céng trink duge k3 trg kink phi tc &8 ghién i chon tao b ching vi kﬁuﬁ'u €0 hogt tink sink hoc cac, an toin voi mét
trucng biing phaong phip 29t bidn vi 18118 kop ADN" thupe “Chuomg trink ergng diém phat triéw v tmg dung cang ngh sinh hoe
trang link wec nong nghiép va PINT dén niam 2020" X
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Bang Thi Thiy Buong’, Nguyén Vin Hiéu', Nguyén Phirong Nhug', Lé Nher Kidu?, L& Thj Thanh Thay?, Trin

Quang Mink’, Phi Quydt Tién
!institute of Biotechnology, Vietnam Academy of Science and Technology
2Soils and Fartilzers Institute, Vietnam Academy of Agnicultural Sciences

SUMMARY

From 30 samples of soil aad roots of tommato and pepper collevted in Dong Ak - Phu Xuyen — Thuy Khue — Cat Que (Ha Noi), 29
bacterial strains were isolated, among those 2 strains 6 and 7 showed high ihibitory effects against phytopathogens such as
Rhizoctomsa solan, Raltonta solanacearum and Fusarium axysporum and 3 strains CCBXI, CCBX2, SH2 synthesized high
cancentration of indole-3-acetic acid (IAA) at over 30 ug/ml. Biological charactenzation of five selected isolates showed that all 5
strains weze able to grow in high salt concentrations ranging from 1.0 to 4 D% (w/v), at temperature range of 25°C -37°C, pH range
of 5.0 - 9.0. Moreovet, the selected strains also bad high activity of extracellular enzymes, including protease, amylase, cellulase, and
chitinase. Analysis of the 165 IDNA gene sequences revealed that the representative strains SH2, CCBXZ showed high sequence
similacity (spproximately 99%) with that of Pseudomonas pusids DQL ( JQ669957) and Pseudomonas plecoglossicida S22
1DQO95910), respectively. Both bacteria are non-pathogeas for placis and animals snd therefore have potential apphication in the
production of biofertilizers . "
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