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PHONG TRU NAM BENH BANG VI KHUAN PSEUDOMONAD 
' • 

HUYNH QUANG (fluorescent pseudomonads) 
PGs. Ts. CAO NGOC E>l~P 

Vi~n Cong ngh~ sinh h9c, D?i h9c Can Tho 

V
i khu~n Pseudomonads la nh6m vi khulln Cl( tn.1 vl'ing re cua nhi~u loai lhlfc V~l, gio'ng (chi) 
Pseudomonas g6m c6 cac loai Pseudomonas aeruginosa, P. aureofaciens, P. chlororaphis, 
P. fluorescens (c6 4 loai phl,l), P. putida (2 loai ph~1) va nhung loai gay b~nh nhU' P. cichorii 

va P. syringae va ITIQt so Wn cac loai khong xac cljnh. 

Sd di, ngttc)i ta d~t ten Ia loai Pseudomonas jluorescens <; ngh1a la vi khufi'n Pseudomoad huynh 
quang l~ vl chUng c6 kha nang tC).o mau huynh quang dt.«~i foh sang tia clfc tim 0 buoc s6ng 254 nm 
(http://www.textbookbacteriologv.net/Pseudomonas.cct.html), chdng thu9c nh6m c6 thanh phffn G+C 
bien thien tU' 58 den 68%; h~u het chdng la vi khuin c6 lch, thu9c d<:tng hlnh que ngfo hay trung blnh, 
hie'u khi, len men LI,!' nhien voi cac ngu6n carbon d~ tlm. Ngoai nhung u~c tinh nhtr t6ng h<;lp cac acid 
hfi'u ca, kich lhich t6 tang tnrang thl,l'c v~t.. vi khuin nh6m nay c6 kha nang tdng h<;ip ra nhung hc;ip char 
ngan can SI,!' phat tritSn cUa na'm b~nh tU'dng t~( nhu' nhung chat khang Sinh nhu' phenazines, pyrro les va 
hc;ip chff l pyo cung nht:i'ng d~n xua't tu indole (hc;ip chat dj vong chU-a N) va acetylphloroglucinols (hc;5p 
cha't di vong khong chua N) thu'ong sli' d1,mg a€ phong tnr na'm Gaeummanomyces graminis tritici gay 
nen b~nh quan r~ lda ml (bang 1). 

Bang 1. M<?t so khdng sinh chinh du<Jc tdng lu;p tu vi khudn pseudomonad hu)1nh quang 

Gene Product Size (kb) Antibiotic 

phlA!3ClY8 2,4-Diacetyl phloroglucinol 6.5 

Cl 

pltFABCDEF<f>7 Pyolureorin 6 
Cl 

0 

/Cl 

prnABCD44 Pyrrolnitrin 5.8 ~ 
Cl 

phzFABCD~ 1 Phenazine 6.8 ctxS ~ # 
N N 

Product = san phim, size = kich thuoc, antibiotic = khling sinh 
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Phi (Phloroglucinol) 

Phl la mot khang sjnh ph6 r()ng bao g6m m()t phan nr phenolic san xua't Lu nhi~ u loai pscudomonad 
huynh quang va c6 th~ ngan cM.n Ot1(5C Slf pha t trien cua nbi~u loai nlf m b~nh, vi khu~n gay hi;t i, cac nh6m 
ky sinh cilng nhtr d.c d()c t6 khac (Gaur, 2002; Abbar, 2002; Harrison et al, 1993). Hon nCi'a, goc 2,4-D 
(hang 1) con c6 kha nang di~ l c..:o, Phl la m(H <la vong (polyketide) dt!c;lc t6ng hc;5p til' Sil d6ng h6a cua 3 
phan tli' acetyl-coA va mOt phan tL( malonyl-coA Cl~ t<,to ti~ n chat monoacetyl phloroglucinol (MAPG) 
sau c.16 chuy6n h6a thanh diacctyl phloroglucinol (DAPG). 

Raaijmaker va Weller (1 998) ch(tng minh cac loa i vi khuffn Pseudomonas spp. c6 kha nfing t6ng 
h<;Jp ra Phl 06 chong l<:ti cac loai na'rn gay hl,li r~, Pseudomonasfluorescens CHAO chong l~i cac b~nh 
rl than (J thu6c la do Thielaviopsis basicola gay ra va Pseudomonas fluorescens Fl 13 chong ll;li b~nh 
th6i r~ do cu cai dtrCing do Pythium ultinum gay ra. Ngu6n carbon va cac khoang vi lu\1ng (Zn2+, Cu2+, 
Mo2+) anh ht!CJng de'n Pseudomonas fluorescens san xuat ra Phl, m~c..: du co chc' hol,l t d()ng cua DAPG 
chtta ro nhtrng cfo~u cMc ch~n la vi khuff n pseu<lornod huynh quang san xuat Phi Cl~ ngan ch~n nam 
b~nh c6 th~ ho().t d()ng nhu' m()t chat Lieu cl(>c th\fc v~t (phytoalexin) va nhli'ng phan tll' nrong n,r khac. 
T6ng so c6 6 gen di~u khi<Sn st;r t6ng h<Jp Phi trong c.16 S gen lien ke't voi nhau va 1 gen c1()c !Up chiem 
6,8 kb trong b(> gen (genome) cua vi khucfn pseudomonad huynh quang. 

Prn (Pyrrolnitrin) 

Pyrrolnitrin [3-chloro-4-2 (2'-nitro-3'-chlorophcny.l) pyrrol] la ffiQl ch~.lt chong nam ph6 bien clU'<;fC 
san xua't boi nhi~u vi khufin pseudomonad huynh quang hay kh6ng huynh quang (Kirner ct a l, 1998). 
N6 dtr\)c phat hi~n va mo ta bdi Arima et al (1964) va c6 tac d(>ng nw nh (J cac loa i nam b9nh tren cla, 
o~c bi~t la giong (chi) Trichophyton. M()l d~n xua't cua Prn la phenyl pyrrol c.llftjc nghicn cU'u san xua't 
thanh thuoc tnr na'm Lrong nong nghi9p; Pyrrolnitrin tbn t(). i va tac dQng trong dat keo dai It nha't la 
30 ngay, kho ng khue'ch tan ma cb} ph6ng thkh khi VO Le bao VO ra , d~c bi¢t la n6 chong nam 
Rhizactonia solani rat hi¢u qua. 
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Hlnh 1. So d6 sinh t6ng hqp pyrrolnitrin ti:t vi khutln pseudomonad (Kirner et al, 1998) 
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Pseudomonas fluorescens BL915 chua 4 nh6m c6 4 gen lie n quan den l6ng hc;ip Pm tu ti~n chat 

tryprophan (Chang el al, 1981), nh6m 4 gen duqc giai ma hoan roan pm ABCD (ORFs, prn A, prn B, 
prn C, prn D) chie'm 5,8 kb DNA (hinh 1). 

Phz (Phenarines) 

Phz la nhftng s~c t6 di vong chua N t6ng hc;lp b0i vi khu§n Rrevibacterium, Burkholderia, Pseudomonas 
va Streptomyces (Budrikiwiez, 1993) . Hon 50 h6n hc;lp Phz Clu'c;lc mo ta va hc;lp chal cua 10 dfin xuat 
Phr khac nhau c6 th~ xuat hien o6ng thoi trong m('> L sinh v~ t (Mavrodi ct a l, 1998) trong d6 di~u ki9n 
pha L rri€n, s6 lu'c;!ng va Joc,t i Phz t6ng hc;!p du'(_1c tuy thuoc tU'ng chUng nMft d!nh, vi d1,1: Pseudomonas 
fluorescens 2-79 san xuat chu yeu PCA (pbenazine 1-carboxylic acid), Pseudomonas aureofaciens 30.84 
kh6ng chi san xual PCA ma con sinh t6ng h9p m('>t htc;sng 2-0H-phena7.ines (h'inh 2); loc,ti Phz chfnh 
t6ng h<;5p bC5i Pseudomonas aeruginosa la pyocyacin (1-0H-5-rncthyl Phz) va chinh nhung chung nay 
giup bao v~ hQt gi6ng 16.a ml ch6ng lc,ti n.lm G. graminis tritici. 
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Hinh 2. Co chi ting hr;p PCA va 2-0H-PHZ 
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Phan Lich ca'u true va nhi~m V\l ctia 7 gen, phz ABCDEFG lien quan den L6ng h\5p PCA, cac gen 
nay n~m lrong mQL uo~n c6 kfch thu'<k 6,8 kb trong bQ gen (genome) cua Pseuclomonas fluorescens 

2-79 (Mavrodi et al , 1998). 

Plt (Pyoluteorin) 

Pit la m()t khang sinh da vong thorn bao g6m m9t vong resorcinol du<;ic san xua't tu m()t s6 chung 
Pseuclomonas spp. va nhung chung uc chc' m()t so na'm b~nh gay ra; Pit chu ye'u ngan cMn nh6m Nam 
tr(rng (lop Oomycetes) bao g6m Pythium ultinum va khi chung vi'lo h(>L giong, <.:ac ch11ng pseudomonad 
nay se giam S\l' thi~t hc;ti do nam Pythium gay ra trcn r6. Plt sinh lGng hc;sp tu prolin hay m('>t phan llY 
lien ht; VC!i IDQl lOt;I t 3 phan tlf acetat ket noi b~ng S\1' clorin h6a hay OXi h h6a voi prolin la ti~n chat 
chu yeu cua dichloropyrrol cua Pit, sl,l' hlnh thanh va L<;to vong cbu6i carbon sc do m()t h~ enzim gAm 
nhi~u enzim (hinh 3). 
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Hinh 3. LO trlnh sinh t6ng h(1p pyolureorin; vt tri x bi~u th! d6ng gia tri gfo prolin vao coA hay adenosin. 
1 = enzim Acy! CoA synthetasc, 2 = cnzim AcylCoA dchrogenase, 3 = enzim Halogcn::1 sc , 4 = enzim 

Polyketide synthctase, 5 = eniim Polykctidc synthase (Nowak-Thompsan et al, J 999). 

Sinh t6ng h<Jp Pit do J 0 gen, plt ABCDEFG di~u khi€n, chiem 24kb trc n b9 gen (genome) ctia 
Pseudomonas fluorescens Pf-5. 

M9t h~ th6ng 2-lhanh phfin (two-component system) du'e;ic tlm thay c6 chuc nling t6ng hQp khang 
sinh trong nhung loai vi khuffn Gram am bao g&m vi khufi'n Pseudomonas (Meyer et al. 2002), M thong 

nay gBm m(>t lo~ i protein xuyen mang (lransmembrane protein) vo i nbi~m Vl,l nhU' m()t enzim cam thl;l 
Gae S kinase va protein Gae A trung gian truy~n tin bieu td'i nhung gen lien quan, Gae Scam Lhl:l kich 
ho<;it Gae A b~ng each phosphoryl h6a , sau d6 Gae A di~u khicSn Slf phien ma cua nhung gen chlnh 
(targe~genes), LUY nhicn nhung di6u ki<;n ngO".! i canh bao g6m nhung yeu to sinh hQC va phi sinh h9c 
cua moi truong tac cl()ng u6n h<; thong 2- thanh ph~n nay d~ chung kich ho~t nhung gen cua nhung 
vi khufin nay tdng h<Jp ra nhung khang sinh chO'ng l~i na'm ky sinh. 

Vi khu<fn pseudomonad huynh quang san xua't nhung phan tlt khang sinh c6 ph6 r() ng a~ chong l<;i i 
nhi~ Ll loai nam b~nh khac nhau Va Chung dU'(.fC xem nhtr mQt chat ki~m soat Sinh hQC huU hii;U . 

. Trong tliong lai, phan sinh hQC ch.tc;c sa 11 xuat phi;ic V~l cho nong nghiep se pha.i c6 m~t nhung nh6m 
vi khuin nay trong h6n h<Jp nhi~ u nb6m vi sinh v~ t c6 !ch, tuy nhien di chung co the hoa hc;p vdi 

nhung nh6m vi .sinh v~t kMc c5.n c6 nhi~u vi9c phai lam dE c6 m9t k6t lu~n chlnh xac ve S~( tU'ong tac 
giua chung voi nhau . 

Trich c!Ctn chii ye'u ti't 1cli li~u: 

Deepti Dwivedi va B.N. Johri. 2003. Antifungals from Duorcscens pseudomonads: .l3iosynthcsis 

an_d regulation. Current Science 85( l 2): 1693-1703 
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