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PHONG TRU NAM BENH BANG VI KHUAN PSEUDOMONAD
HUYNH QUANG (fluorescent pseudomonads)

PGs. Ts. CAO NGOC BIEP
Vién Cong nghé sinh hoc, Bai hoc Can Tho

i khuin PRLudnmonads 14 nhém vi khuan cu trd viing ré ciia nhiéu loai thue vit, gidng (chi)

Pseudomonas gdm ¢6 cic loai Pseudomonas aeruginosa, P. aureofaciens, P. chlororaphis,

P. fluorescens (c6 4 loai phu), P. putida (2 loai phu) va nhirng loai gy bénh nhu £. cichorii
va P, syringae va mOt s0 16n cdc loai khong xdc dinh. '

S¢ di, ngudi ta dit t€n 1a lodi Pseudomonas fluorescens ¥ nghia la vi khudn Pseudomoad huynh
quang la vi ching ¢6 khd ning tao mau huynh quang dudi dnh sdng tia cuc tim ¢ bude séng 254 nm
(hup://www.textbookbacteriology.net/Pseudomonas.ect.html), ching thuéc nhém cé thanh phan G+C
bi€n thién tir 58 d&én 68%; hiau hét chiing 1a vi khudn ¢6 ich, thudce dang hinh que ngin hay trung binh,
hi€u khi, 1én men (v nhién vdi cdc ngudn carbon dé im. Ngoii nhitng dic tinh nhu tong hgp cédc acid
hitu ¢o, kich thich t6 ting trudng thye vit.. vi khuin nhém nay ¢6 khd ning téng hdp ra nhitng hap chat
ngén cdn sy phdt tri€n clia ndim bénh twong ty nhv nhitng chit khang sinh nhu phenazines, pyrroles va
hdp chdt pyo cung nhitng dan xuit tif indole (hgp chat di vong chita N) va acetylphloroglucinols (hdp
chit di vong khong chita N) thudng st dung d€ phong (riY nim Gaeummanomyces graminis tritici ¢iy
nén bénh quin ré lia mi (bdng 1).

Bang 1. M6t s6 khdng sinh chinh duoc t6ng hop tie vi khudn pseudomonad huynh quang
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Phl (Phloroglucinol) £

Phl 12 mot khdng sinh phd rdng bao gdbm mdt phén tif phenolic sin xuat tr nhiéu loai pseudomonad
huynh quang va ¢o thé ngan chiin dudc sy phat trién clia nhi€u lodi nam bénh, vi khuan gy hai, cdc nhém
ky sinh cling nhu cac dfc 16 khac (Gaur, 2002; Abbar, 2002; Harrison ct al 1993). Hon nita, goc 2,4-D
(bdng 1) con ¢6 khd nang diét cd, Phl1a mdt da vong (polvkctlde) dudc t6ng hop tir sy ddng héa clia 3
phin tif acetyl-coA va mdt phian & malonyl-coA dé tao tién chit monoacetyl phloroglucinol (MAPG)
sau d6 chuy€n hda thinh diacetyl phloroglucinol (DAPG).

Raaijmaker va Weller (1998) chimg minh cdc loai vi khudn Pseudomonas spp. ¢6 khd niing tong
hop ra Phl dé chang lai cdc loai ndm gdy hai r&, Pseudomonas fluorescens CHAO chong lai cdc bénh
rf than & thudc 14 do Thielaviopsis basicola giy ra va Pseudomonas fluorescens F113 chdng lai bénh
thdi ré do ¢t cdi dudsng do Pythium ultinum gy ra. Ngudn carbon va cdc khodng vi lugng (Zn*, Cu®,
Mo*) dnh hudng dén Pseudomonas fluorescens san xudt ra Phl, mac du co ch& hoat dong clia DAPG
chua & nhung diéu chidc chin 1a vi khudn pseudomod huynh quang sén xudt Phl d€ ngdn chin nim
bénh c6 thé hoat dong nhu mot chalt tiu dde thye vit (phytoalexin) va nhiing phin 1 twong tr khac.
Téng s6 ¢6 6 gen didu khién sy tong hgp Phl trong d6 5 gen lién k&t v6i nhau va 1 gen doc 1ap chiém
6.8 kb trong bd gen (genome) cla vi khuin pseudomonad huynh quang.

Prn (Pyrrolnitrin)

Pyrrolnitrin [3-chloro-4-2 (2'-nitro-3"-chlorophenyl) pyrrol] 12 mot chdt chdng ndim phé bién duge
sin xuat b&i nhiéu vi khuidn pseudomonad huynh quang hay khong huynh quang (Kirner ct al, 1998).
N6 dude phat hién va mé td bdi Arima et al (1964) va ¢6 tic dong manh & cdc loai nim bénh trén da,
dic biet 1 giong (chi) Trichophyton. MOt din xudt clia Prn 1a phenyl pyrrol duge nghién ciiu sin xuat
thanh thudc trit ndm trong ndng nghiép: Pyrrolnitrin tdn tai va tdc dong trong dit kéo dai it nhat la
30 ngdly, khong khuéch tin ma chi phéng thich khi vé (€ bao vd ra, dic bi¢t la né chéng ndm
Rhizoctonia solani rit hi¢u qua,
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Hinh 1. So dé sinh téng hop pyrrolnitrin tie vi khudn pseudomonad (Kirner et al, 1998)
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Pseudomonas fluorescens BL915 chita 4 nhom ¢6 4 gen lién quan dén dng hgp Prn tr tién chat
tryptophan (Chang et al, 1981), nhém 4 gen dudc gidi ma hoan toan prn ABCD (ORFs, pran A, prn B,
prn C, prn D) chi€m 5,8 kb DNA (hinh 1).

Phz (Phenarines)

Phz 1 nhitng séic td di vong chita N tng hdp bdi vi khuan Brevibacterium, Burkholderia, Pseudomonas
va Streptomyces (Budrikiwiez, 1993). Hon 50 hdn hgp Phz dude md 4 va hgp chat cda 10 dan xudt
Phr khdc nhau ¢6 th€ xuit hién ddng thdi trong mét sinh vat (Mavrodi et al, 1998) trong d6 diéu kién
phat trién, s6 hugng va loai Phz tdng hgp dudc ty thude tig chiing nhdt dinh, vi du: Pseudomonas
fluorescens 2-79 sén xud't chi y&€u PCA (phenazine 1-carboxylic acid), Pseudomonas aureofaciens 30.84
khéng chi san xuit PCA ma con sinh téng hgp mot ludng 2-OH-phenazines (hink 2); loai Phz chinh
16ng hdp bdi Pseudomonas aeruginosa 1a pyocyacin (1-OH-5-methyl Phz) va chinh nhitng chiing nay
gitip bdo vé hot giong lda mi chdng lai ndm G. graminis tritici,
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Hinh 2. Co ché téng hop PCA va 2-OH-PHZ

Phén tich ciu tric v nhiém vu cia 7 gen, phz ABCDEFG lién quan dén (dng hdp PCA, cdc gen
ndy ndm trong mot doan ¢6 kich thudc 6,8 kb trong bd gen (genome) ctia Pseudomonas fluorescens
2-79 (Mavrodi et al, 1998).

Plt (Pyoluteorin)

PIt 12 mot khdng sinh da vong thom bao gdbm mdt vong resorcinol duge san xuat tir mot s6 ching
Pseudomonas spp. va nhitng chiing (tc ch€ mot s6 ndm bénh giy ra; Plt chll y&€u ngan chian nhém Nam
triing (16p Oomycetes) bao gdm Pythium ultinum va khi chiing viio hL giong, cdc ching pseudomonad
nay s& gidm sy thiét hai do nAm Pythium gdy ra trén ré. Plt sinh t6ng hgp (r prolin hay mot phan ¥
lién hé v6i mot loat 3 phin tit acetat k€t ndi bing su clorin héa hay oxi h héa véi prolin 1a tién chit
chti y&u ciia dichloropyrrol cia Plt, su hinh thanh vi tao vong chudi carbon s& do mot hé enzim gom
nhiéu enzim (hinh 3).
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Hinh 3. L6 trinh sinh t8ng hop pyoluteorin; vi tri x bi€u thi dong gia i gin prolin vao coA hay adenosin.
1 = enzim Acyl CoA synthetasc, 2 = enzim AcylCoA dchrogenase, 3 = enzim Halogenase, 4 = enzim
Polyketide synthetase, 5 = enzim Polyketide synthase (Nowak-Thompsan ct al, 1999).

Sinh t8ng hdp Plt do 10 gen, plt ABCDEFG di¢u khi€n, chi€m 24kb trén b gen (genome) ciia
Pseudomonas fluorescens PI-5.

Mot hé théng 2-thiinh phiin (two-component system) duge tim thdy ¢6 chite niing tong hgp khing
sinh trong nhitng loai vi khudn Gram 4m bao gdm vi khudn Pseudomonas (Meyer et al, 2002), hé théng
niy gbm mot loai protein xuyén mang (transmembrane protein) v6i nhi¢m vy nhu mgt enzim cam thu
Gac S kinase va protein Gac A trung gian truyén tin hiéu t6i nhing gen lién quan, Gac S cdm thy kich
hoat Gac A bing cdch phosphoryl héa, sau d6 Gac A diéu khi€n sy phién mé ctia nhitng gen chinh
(target genes), tuy nhién nhirng diéu kién ngoai cinh bao gdom nhitng y&u to sinh hoc va phi sinh hoc
clia moi trudng tdc dong dén hé thong 2- thanh phin nay d€ ching kich hoat nhitng gen clia nhitng
vi khuén nay t6ng hop ra nhiing khdng sinh chdng lai ndm ky sinh.

Vi khudn pseudomonad huynh quang sin xuil nhitng phan t khang sinh ¢6 phd rong d€ chong lai
nhiéu lodii ndm bénh khdc nhau va ching dude xem nhu mét chat ki€ém sodt sinh hoe hiru higu.

" Trong twong lai, phin sinh hoc dugc sdn xuat phue vu cho néng nghiép s€ phii c6 mit nhitng nhém
vi khudn nay trong hén hgp nhiéu nhém vi sinh vat ¢6 ich, tuy nhién d€ chiing ¢6 thé hda hop véi
nhifng nhém vi sinh vat khdc ¢in ¢6 nhiéu viée phai lam d€ ¢6 mot k&t ludn chinh xdc v& syt twdng tic
gifra ching vdi nhau m

Trich dan chii yéu tit tai li¢u.
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