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(57) Sang ché dé cap dén protein co6 hoat tinh khang nam phd réng bao gébm cac loai gen
moi dugc chiét xuat tir vi khuan Burkholderia gladioli thudc chung NGJ1. Sang ché con dé
xudt trinh ty nucleotit ma héa protein c6 trinh ti cia SEQ ID NO: 1 va trinh tu axit amin
cua protein méi c6 trinh ty cua SEQ ID NO: 2. Trinh tu nucleotit va trinh ty axit amin thu
duge tir gen Bg 9562 ki thuat di truyén. Protein moi ciing nhu gen ma hoa duoc diéu
chinh cho phu hop véi cac hoat tinh khang nam va an nam theo phd rong. Sang ché ciing
dé cap dén ché pham phuong phap san Xudt protein c6 hoat tinh khang ndm phd rong va
phuong phap kiém soat bénh do ndm gay ra & cay trong.
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Linh vwe k§ thuit dwoc dé cap

Sang ché lién quan dén protein ¢ hoat tinh khang nam phd rong co thé khéang céac
mdm bénh do nidm gay ra. Cu thé hon, sang ché lién quan dén loai protein dugc chiét
xuét tir vi khudn Burkholderia gladioli thudc ching NGJ1 chdng lai ndm bénh dé kiém

soat nhicu loai bénh vé nam.

Tinh trang k§ thuit ciia sang ché

Vi khuan c6 mat & khép noi dugc tim théy trong dét, trong nudce, trong khong khi,
V.v., va cOn ca trong céac sinh vat da bao bao gém con trung, thuc vat va dong vat.
Chiing c6 hé théng giao tiép té bao rit tich cuc va dbi khi c6 thé hoat dong nhu céc sinh
vat da bao béng cach hinh thanh cdc mang sinh hoc. Dé ton tai, ching can canh tranh
v6i céc vi khudn, ndm cing chung sdng, v.v., va phai séng ciing hay lién két véi thuc
vat, dong vét, v.v., (Frey-Klett va céac déng tac gid, 2011; Reinhold-Hurek va Hurek,
2011). Sy twong tac giita vi khuén véi cac sinh vét khac ¢ thé 1a hd sinh, hoi sinh, d6i
khéng hay ky sinh (Haas va Défago, 2005; Frey-Klett va cac ddng tac gia, 2011). Thong
thuong, ching truc tiép thuc day su phat trién ctia thuc vat bang cach téng hop noi tiét
t§ thuc vat (phytohormon), v.v., hodc gian tiép gitp thuc vat béng cach bao vé€ chung
khoi cac vi sinh vét gdy bénh tiém 4n (Haas va Défago, 2005; Lugtenberg va Kamilova,

2009; Beneduzi va cac dong tac gia, 2012).

Céc vi khuén cho thdy sy tuong tac d6i khang dugc xem nhu céc tdc nhan kiém
soat sinh hoc tiém nang. Co ché kiém soat sinh hoc néi chung dugc cho 12 do vi khuén
tao ra cdc chat chuyén hoéa khang ndm (bacillaen, diffixidin, fengyxin, macrolactin,
surfactin v.v.), enzym phan giai kitin, siderophore, céac chit doc, v.v., boi cac vi khuan
(Huang va cac dong tac gia, 2005; Tortora va cac ddng tac gia, 2011; Raaijmakers va
Mazzola, 2012). Mot diéu thu vi 12 trong s cac vi khuan khang ndm, c6 rét it loai c6 thé
sinh trudng va phat trién bang cach lam sinh truéng ngudn sinh khéi ndm. Su twong tac
nhu vay goi 1a tinh dn ndm cta vi khuan (dong vat dn nam) (Leveau va Preston, 2008).

Mot trong sO cac bang chiing truc ti€p dau tién vé tinh dn nam cua vi khuan da duoc bao
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céo vé& Collimonas ma khong ¢ bat ky chét dinh dudng bd sung nio c6 thé phat trién
trong dét hép tiét trung, véi sy ¢d mat cla soi nam sinh truéng nhiéu lan ra ba dun dit
thong thuong vi du, Chaetomium globosum, Fusarium culmorum, va Mucorhiemalis

(Hoppener-Ogawa va cac dong tac gia, 2009).

Burkholderia 1a vi khudn Gram am hinh que dugc tim thiy trong nhiéu moi
treong sdng da dang. S it trong s6 chung dwogc béo céo 1a c6 thé gay bénh cho thuc vat
va con nguoi; tuy nhién, cling c6 bdo cdo vé mot sb loai ¢6 cac hoat tinh tiém ning cho
viéc thuc déy sinh trudng thuc vat, séng trong mo, va thudc chung khang ndm. Gan day,
viéc xac dinh trinh tu gen cta vi khuan Burkholderia gladioli thudc ching NGJ1 tir cay
lta @3 dugc thuc hién (Jha va céc déng tac gid, 2015). Rhizoctonia solani 1a mot trong
nhﬁ:hg loai ndm gy bénh quan trong sinh ra trong dAt, 12 tac nhan gay nhiéu loai bénh
c6 tAm quan trong vé mit kinh té dbi v6i nhidu loai cdy trdng, bao gdm ca laa (Zheng va
cac dé)ng tac gia, 2013; Ghosh va céac déng tac gia, 2014; Hane va céc déng tac gia,
2014). N6 dugce coi la nghia dia cua nghé tréng laa. Tuy nhién, dang cha y 1a mot 56
loai vi khuén bao g61n Burkholderia, Actinomycetes, Bacillus, Psuedomonas v.v., dugc
biét dén 1a c6 kha ning khang ndm dbi v6i R. solani (Andersen va cac dong tac gia,
2003; Elshafie va cac déng tac gia, 2012; Huang va cac déng tac gia, 2012; Mela va cac
dong tac gia, 2012).

Céc tAc nhén kiém soét sinh hoc nay rét hitu ich trong viéc cung cip cac phuong:
4an than thién v4i moi trudng va hé sinh thai thay cho cac hoa chét diét ndm dé kiém so4t
cac loai bénh khac nhau dbi vai fhuc vat; tuy nhién c6 nhitng han ché trong viéc st
dung ching truc tiép. Mot s vi khudn kiém soat sinh hoc tao ra cac hop chét lytic nhu
cac enzym lytic ngoai bao, siderophores, axit salixylic, khang sinh, va céc chét chuyén
héa dé bay hoi, nhu hydro xyanua (axit xianhidric HCN) (Nagarajkumar va céc dong
thc gia, 2004; Manwar va cac dong tac gia, 2005; Compant va cdc dong téc gia, 2005;
Kishore va cac dong tac gia, 2005; Sharifi va cac dong tac gia, 2005; Afsharmanesh va
cac dong tac gia, 2006) 1a c4c tc nhan khang nédm. Ngoai ra, nhiéu loai protein khang
ndm méi nhu Baxiamin, dwuoc tao ra bdi Bacillus amyloliquefaciens (Wong va cac dong
tac gia, 2008), B291, duogc tao ra boi B. subtilis thudc chung B29 (Li va céc déng tac gia,
2009), protein F2, dugc tao ra bdi B. licheniformis (Tang-Bing va cac dong tac gia,
2012), protein PPEBL21, dugc tao ra boi vi khuln Escherichia coli thudc chiing BL21
(Yadav va cac dong tac gia, 2012) va mot loai protein gia dinh (gi154685475) dugc tao
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ra béi B. subtilis B25 (Tan va cac dong tac gia, 2013) c6 tdc dung ngdn nglra da duoc

chitng minh doi v6i cac loai mam bénh khac nhau doi véi thyce vat.

Don da dugc cong bd cia Han Qudc KR 200641054 lién quan dén phwong phap
ngan nga bénh than thu & cly bang cach str dung mot dung dich nudi cdy thudc chung
Bacoliella gladiolis NIAB 131-133 ¢6 hoat tinh khang vi khuén va phuong phap trc ché
nim gay bénh than thu (Colletotrichum gloeosporioides) st dung dung dich nuéi cy
ctia ching vi khudn Bacillaria gladioli NIAB 131-133. Ching vi khuén c6 téc dung

chong lai c4c ching nam nhung khong dac hiéu cho cay lua va cac bénh li€n quan.

Pon d4 duoc cong bd ctia Nhat Ban JP2010047532 cung cp bién phdp méi st
dung cac vi sinh vat thudc gidng Burkholderia 1am phuong phap kiém soét bénh thuc
vét thuc hién bang cach phun céc vi sinh vat thudc gidng Burkholderia va cho thy tac
dung khang khuan chéng lai mam bénh trén tén 14 cdy va mot phuong phap kiém soat

bénh thuc vat dé kiém sodt cac vi sinh vét cla giéng Burkholderia.

Tuy nhién, bét chép nd Iyc rong rai trén toan cau, cho dén nay van chua x4c dinh
duoc ngudn khang bénh hoan toan cho bénh khod vin & cdy lua do ndm Rhizoctonia
solani gy ra. Hon nita, cling khong c6 céc bién phap kiém soat pht hop dugc trién khai
dbi voi vi khudn Rhizoctonia solani, ma viée nay ciing ich loi cho viéc kiém soat nhiéu
bénh khac do R. solani gy ra ddi véi cac cay trdng quan trong khac nhau. Hon nita,
ngoai R. solani, thyc vat con d& bi nhiém mot s6 loai ndm bénh khac. Dé kiém soat
ching theo cach than thién véi moi trudng van con 1a mot thach thic. Do d6, phat trién
chién luge cho cac hop chit khang ndm trén dién rong s& rat hiru ich dé kiém soét cac

bénh nidm & cac loai thuc vat/cay tréng khac nhau.

Pé khic phuc céc van d& néu trén, sang ché d& xuét trinh tu gen duoc bién ddi
gen ctia vi khudn Burkholderia gladioli thudc chiing NGJ1. Protein tinh loc va biéu hién
vuot troi cia vi khuén cho théy hoat tinh khéng nédm dbi v&i R. solani. Hon nita, protein
tinh loc thé hién hoat tinh khéng nim trén dién rong chéng lai mot &6 mam bénh gay hai
trong ndng nghiép bao gdm : Magnaporthe oryzae, Venturia inaequalis, Alternaria
brassiceae, Fusarium oxysporum, Dedymella sp., Phytophthora sp., Colletotrichum sp.,
Ascochyta rabiei, Neofusicoccum sp., Alternaria sp., Saccharomyces cerevisiae va

Candida albicans.
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Bén chét k§ thuét ciia sang ché

Theo mot phuong 4n cua séng ché, sang ché d& xuit mot loai protein méi bao
gdm cac gen méi dugc chiét xut tr vi khudn Burkholderia gladioli thudc ching NGJ1.
Trinh tu nucleotit ma héa protein mdi ¢é trinh ty cia SEQ ID NO: 1 va trinh tu axit

amin cla protein méi cd trinh tu cia SEQ ID NO: 2.

Theo mot phuong 4n khéc, trinh ty nucleotit va trinh tyr axit amin thu dugc tir gen
Bg 9562 duogc bién dbi gen. Theo mot phwong 4n, trinh tw nucleotit ma héa protein méi
it nhét giéng 70% véi trinh tu nucleotit cia SEQ ID NO: 1 hodc trinh ty axit amin cua
SEQ ID NO: 2. Theo mdt phuong an khac, trinh ty nucleotit cia SEQ ID NO: 1 ¢6 it
nhét tr 1 dén 90 lan thay thé, x6a bd va/hodc chén thém axit nucleotit. Theo mot
phuong 4n khc, trinh tu axit amin cia SEQ ID NO: 2 c6 it nhat tir 1 dén 30 su thay thé,
x6a bd va/hodc chén thém axit amin. Theo mdt phuwong an khéc, trinh ty axit amin cia

SEQ ID NO: 2 thay ddi theo 11 axit amin thay thé.

Theo mot phuong an khéc, protein méi dugc diéu chinh cho thich nghi véi cic
hoat tinh khéng nim trén dién réng va tao ra tao ra ham lugng protein cao. Theo mot
phuong an khéc, trinh ty axit amin cda protein méi dai 111 gbc axit amin véi trong
lugng phan tir khodng ~13 kDa, d0 pl Véo khoang 4,65 va d6 pH tbi wu vao khoang 7,4.

Theo mo6t phuong an khéc, protein méi duoc didu chinh cho thich nghi véi cic
hoat tinh khang ndm va 4n nidm ngan chin sy sinh truéng cua hach nim va gy chét té
bao trong soi nim. Theo mdt phuwong 4n khac, hoat tinh khang ndm cua gen Bg_9562
rét ¢6 loi cho viéc dé kidm so4t bénh khd vin & lta va cac cay trong khac do
Rhizoctonia solani gy ra.Theo mdt phuong 4n khac, sdng ché dua ra phuong phép dicu
ché protein méi bang trinh tw cua SEQ ID NO: 2 ¢6 hoat tinh khang ndm. Phuong phéap
bao gdm cac bude: (i) nhan dang protein méi c6 hoat tinh khang nidm va hoat tinh an
nim tir vi khudn Burkholderia gladioli thudc ching NGJ1, (ii) trinh tu gen va trinh tu
protein duoc tao ra bang viéc tong hop nhan tao protein di dugc nhan dang trong bude
(i) va gop su bién ddi gen nhu mong mudn vao protein di dugc nhan dang dé tong hop
gen thong qua phuong phép téng hop gen, (iii) protein da tién hoa dugc biéu hién vuot
trdi trong vecto biéu thirc pET28a, (iii) protein biéu hién vuot troi duoc tinh loc béng
phuong phép sic ky héa hoc Ni-NTA, (iv) protein tinh loc dugc danh gid hoat tinh

khang nam va (v) tinh chét khang nam cta protein dugc thiét 1ap bang phuong phap di
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truyén ngugc. Su biéu hién tai td hop clia protein méi ngan chin sy phat trién cua hach
nim, gy chét t& bao trong soi nAm va diéu tri mot sd bénh & ngudi/dong vat.

Theo mdt phuong an khéc, sang ché dé xuit ché pham tir peptit méi. Céc thanh
phﬁn ctia ché phém bao gébm dau duoc chon tir nhém bao gém dAu hanh nhan, dau hat
cai va diu meé; cac chit ¢d dic duoc lua chon tlr sap ong, bo ca cao va bo hat md, chét
nhii hoa dugce chon tir nhém bao gém céc rugu nhu ruou xetyl; va nudce.

Theo mot phuwong an khéc, ché phdm ma hoa peptit méi duge diéu chinh cho phu
- hop v6i su khang bénh tu nim trén dién rong theo do ndm duoc lua chon tir nhom bao
gdm Rhizoctonia solani, Alternaria brassicae, Magnaporthe oryzae, Venturia
inaequalis, Fusarium oxysporum, Dedymella sp., Phytophthora sp., Colletotrichum sp.,
Ascochyta rabiei, Neofusicoccum sp., Alternaria sp., Saccharomyces cerevisiae va
Candida albicans.

Theo mot phuong an khéac, sang ché cung cdp quy trinh diéu ché ché phdm. Quy
trinh bao gdm cac budc: (i) San xuét protein Bg 9562 véi s6 luong 16n bang phuong
phép 1én men trong binh phan tng sinh hoc, (ii) san phim 1én men thu duge dugc boc
kin bdi cac hat nano chitosan hodc khong phai chitosan; va (ii1) san phém duoc boc kin
nhu trong budc (ii) dugc st dung dé tao ra chit kem/thuéc m& gbe nude hodc dau va,
(iv) san pham nhu trong budc (iii) con duge dung dé tao thanh céc 16p mang khang ndm
bao gém tinh bot/cac loai dau. '

Theo mot phuong an khéc, séng ché dé& xuét kiém soat ndm bénh & cy trong hay
thuc vét bang cach 4p dung mdt polypeptit bao gdm trinh ty ciia SEQ ID NO: 1 hoic 2,
hay mot ché pham dua vao cay trdng nhiém bénh, hodc bd phan cay trbng nhiém bénh,
hay thuc vat nhiém bénh, nguoi va dong vat c6 nguy co bi nhiém bénh nim.

Theo mot phuong an khéc, protein duoc tao ra béng biéu hién nucleotit ma hoa
clia no trong cac té bao vi khudn, men, con tring, thuc vat, con nguoi hay dong vat su

dung cong nghé ADN tai td hop.

Mo ta van tat cac hinh vé

Fig.1 Hanh vi &n ndm va khang nidm cta vi khudn Burkholderia gladioli thudc
ching NGJ1 trén ndm Rhizoctonia solani. Vi khuin Burkholderia gladioli thudc ching
NGJ1 tc ché sy phét trién ctia nim (hinh thanh ving tc ché) trong 3 dpi (ngdy sau ghép
mam cdy) trong moi trudng ddng nudi cdy. Sau do, tai thoi diém 8 dpi (ngay sau ghép

mdm cdy), vi khuén duoc phét hién phat trién khip toan bd soi ndm. Viéc phat trién
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binh thudng cta R. solani va chiing NGJ1 (riéng 1&) dugc quan sat trén cac khay PDA
(Potato Dextrose Agar - mdi truong dung dé phat hién nAm men, ndm méc trong mau
thue phdm va cdc mau vat khéc). Trén cac khay CDA (Czapek Dox Agar - Moi truong
nudi cdy nim mdc), nAm R. solani sinh truéng (mic du cham) da bao phu toan b khay,
nhung chung NGJ1 cho thdy phat trién rit chdm. Tuy nhién, khi gip céc s¢i nam, hanh
vi dn ndm (vi khudn bao tram 1én ndm va phan huy cic soi nAm) dién ra rat nhiéu trén

cac khay CDA.

Fig.2 Qua trinh nhan ban va tinh loc protein. (a) CAu trac tiéu hoa han ché cua
gen Bg 9562 dugc nhan ban trong vecto biéu hién pET28a. (b) Tinh lgc protein biéu
hién vuot trdi bang sic ky Ni2+-NTA (L1- Déu chudn, L2 — nuéc chay qua, L3 — ria
sach 50mM, L4 & L5- 100mM tinh loc imidazon, L6 & 1.7- 200mM tinh loc). (¢) Su
dung phuong phap Western blot cho protein Bg_9562 bang khang thé khang His.

Fig.3 Tac dong cua protein Bg 9562 dbi v6i sy sinh trudng hach nim. (a) Hach
ndm Rhizoctonia solani duge xit ly v6i 15ug/ml protein Bg_9562 cling nhu céc kiéu
kidm soat khac nhau (kiém so4t dém, 1am sach 50mM va protein bét hoat béng nhiét).
Céc anh dai dién vé sy sinh trudong clia nim trén cac khay PDA & 48 gio sau xt ly duoc
minh hoa. (b) Viéc tc ché sy sinh trudng cua nim dbi véi viéc xtr 1y protein eBg_9562.
15 pg/ml duge bién ddi du dé ngan chin su sinh truéng clia R. solani trén khay PDA
trong khi hach nim dugc xtr ly bang chit dém cho thdy su phat trién phtt hgp. Cac anh
dai dién vé su sinh trudng cua nim tai cac khoang thoi gian khac nhau dugc minh hoa.
(c) Khu vue phat trién soi ndm R. solani tai cac khoang thoi gian khac nhau sau khi xur
Iy hach ndm bng 15ug/ml protein Bg_9562 va protein eBg_9562. Chat dém, Bg_9562
bét hoat bing nhiét va lam sach 50 mM duge st dung lam phuong tién phong ngira
(protein eBg 9562 la protein Bg_9562 da phdt trién). (d) Uéc tinh protein thong qua
Bradford cho thiy ting cudng san xuét protein eBg_ 9562 so v4i Bg_9562 kiéu dai.

Fig.4 Thtt nghiém MTT cho thay protein Bg 9562 giy ra phén tng chét té bao &
ndm. (a) Xét nghiém MTT & hach ndm R .solani sau khi xir 1y v6i 15ug/ml protein
Bg 9562 hay chit ¢ém PBS. Su xuit hién cta sic td ndu trong qué trinh kiém soét cho
thy céc té bao sdng trong khi viéc thiéu su hinh thanh mau sic trong cic mau dugc xu

Iy protein cho thiy té bao chét & ndm.



35676

Fig.5 Tao ra B. gladioli 4ot bién bi bt hoai trong san xuét protein Bg 9562. (a)
Doan gen mot phin ctia gen Bg 9562 dugc nhén ban trong vecto mob pK18, hinh anh
md ta su giai phong doan chen khi tiéu hoéa han ché (b) plasmit pK18 mob-9562 dugc
huy dong vao bd gen NGJ1 va céc tai td hop duoc chon loc trén khay khang sinh. Chét
khuéch dai PCR thu dugc thong qua quan thé PCR st dung gen cu thé.

Chii thich: PCR (phdn ving chudi polymerase)

Fig.6 Hoat tinh khéang ndm ciia Bg_9562 dot bién va bd sung cho cic ching B.
gladioli. (a) Hai thé dot bién doc 1ap (NGJ100, NGJ101) ciia Bg 9562 dugc phét hién
¢6 khiém khuyét trong hoat tinh 4n nim, vi chiing khong thé ngan ngira nim phat trién.
Pang luu ¥, viée xir Iy bing NGJ1 kiéu dai c6 thé ngin ngira su phét trién ctia hach nim.
(b) Cac bd thé NGIJ102 va NGJ103 (thé hién ban sao c6 chiéu dai ddy di cia gen
Bg 9562 trén plasmit pham vi vat chu rong, pHM1) dap tmg dugc mic do cua NGJ1
kiéu dai trong viéc thé hién hoat tinh khang ndm/an nidm cua R. solani. C4c hinh vé

minh hoa su phat trién ctia hach nam sau 7 ngdy thuc hién cac cach xtr ly khic nhau.

MG ta chi tiét sang ché

Trong khi sang ché nay d& dang &p dung véi cac thay d6i khac nhau va/hoic cic
quy trinh va/hodc cac ché phim thay thé, phwong 4n cu thé cua séhg ché da dugc trinh
bay thong qua céc vi du va bang bidu va duoc md ta chi tiét dudi ddy. Can hiéu ring du
khong c6 y dinh gidi han sdng ché vao céc quy trinh va/hodc cac ché phdm cu thé dugc
boc 10, ma tréi lai sang ché dé& cap dén tAt ca cac thay ddi, cac thé twong duong thudc

tinh than va pham vi cta sdng ché nhu x4c dinh trong cc yéu cau bao ho di kém.

Céc vi du, bang biéu, va quy trinh thi nghiém dugc trinh bay & bét ctr chd nao phu
hgp, trinh bay chi nhiing chi tiét cu thé phu hop véi su hiéu biét cac phuong 4n clia sang
ché dé phan trinh bay khong gay khé hidu v6i nhitng chi tiét rat 15 rang ddi véi nguoi c6
hiéu biét trung binh trong linh vuc ndy c6 thé ndm duoc phan mo ta & day.

Phin mo ta sau ddy vé cac phuong 4n chi mang tinh vi du va khong nham muc
dich giéi han pham vi, kha nang 4p dung hodc dinh dang cta sang ché bang bt ctr cach
nao. Hon nita, phan mo ta sau trinh bay viéc minh hoa thich hop 'dé thuc hién cac

phuong 4n mang tinh minh hoa cta sang ché. Nhitng thay ddi khac nhau dbi véi cac
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phuong 4n dugc mod ta ¢ thé duge thuc hién trong chirc néng va cach sap xép cac yéu

to dugc mo ta ma khong nam ngoai pham vi sdng cheé.

Céc thudt ngit “bao gdm”, “gdm c6”, hay bAt ¢t mot bién thé ndo ciia n6 1a nham
muc dich d& cp tit ca cac phan khong han ché, chang han nhu mot hay nhiéu quy trinh
hay ché pham/ céc ché pham hoc cac hé théng hodc cac phuong phdp ma dang trude co
tir “bao gdm”. C6 nghia 1a khong loai trir sy tdn tai cua cac quy trinh khéc, cdc quy trinh
con, cac ché pham, ché pham con, ché pham chinh yéu va phu hoic céac yéu t6 hay cac
két cu khéac hay cac quy trinh hodc ché phdm bd sung hodc céc yéu t6 bd sung, hozc
céc dic diém bd sung hay céac dic tinh bd sung hodc cac thudc tinh bd sung ma khong

¢0 bat cr han ché nao.

Trong phan quy cich k§ thudt va trong cac yéu cdu bao hd sau @6, phan tham

chiéu duoc thuc hién v6i mot sb thuat ngit s& dwgc dinh nghia mang y nghia nhu sau:

Nhu st dung trong phan quy cach k§ thudt/md ta va cac yéu cau bao hd di kém va
cac vi du, can luu y rang céc dang mao tir mot, mot vai, ham y so nhiéu trir khi ngtt canh

quy dinh r& nghia khéc.

Pham vi c¢6 thé duoc biéu thi & day la “tir khoang” mot gia tri cu thé, va hodc “t6i
khoang” mot gia tri cu thé khac. Khi mot pham vi nhu vay dugc biéu thi, mot khia canh
khac bao gdm tir mot gid tri cu thé va hodc dén gia tri cu thé khac. Tuong tu, khi céc gia
tri duoc biéu thi 13 cac gi4 tri gan dung, bang cach st dung tién d& “khoang”, thi duoc
hidu 12 gi4 tri cu thé hinh thanh mot phwong dién khac. Cén hiéu thém rang diém méu
chét cia mdi mot pham vi ¢ ¥ nghia trong ca viéc lién quan voi diém mau chét khac va

doc 14p véi diém mau chot khéc.

Vi khudn Burkholderia gladioli thudc ching NGJ1 cho thdy hoat tinh ndm trudc
kia cach ly khoi cdy lua khée manh (Jha va cac dong tac gia. 2015) va dic biét vecto
biéu hién pET28a c6 san trén hd so tai liéu nay c¢6 sin vé mit thuong pham tir Novagen
(Merck Life Science Private Limited) duoc s dung trong sang ché dé biéu hién trinh tu
moi cia gen Bg 9562. Do do, vat liéu sinh hoc dugc mo ta dly du trong sang ché.

Sang ché cung clp gen va protein méi c6 thé c¢6 hoat tinh khang nim trén dién
rong 14y tir vi khuén Burkholderia gladioli thudc chung NGJ1 va sy biéu hién ctia n6

trong vecto biéu hién pET28a.
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Nhu trinh bay & phan trudc, van c6 nhu cdu di véi trinh tu gen c6 hoat tinh
khang nam trén dién rong dbi v6i cac mam bénh nghiém trong trong ndng nghiép, bao
gdm Rhizoctonia solani, Magnaporthe oryzae, Venturia inaequalis, va Fusarium
0XySporum. Dong thoi, hoat tinh khing ndm phai hitu ich dé diéu tri cac bénh do ndm

gy ra & dong vat cling nhu con nguoi.
Dinh nghia:

Nhu duogc st dung & day, thuat ngtt “Hanh vi an ndm” khi duoc st dung trong

ngit canh cua sdng ché dé cip dén hanh vi clia céc sinh vt ti€u thy nam.

Nhu duoc st dung & ddy, thuét nglt “Hanh vi khang nam” khi dugc st dung trong
ngit canh cua sdng ché dé cdp dén diéu tri va ngdn ngira cic bénh ndm nhu bénh ndm &
ban chan, hic lao, bénh ndm candida (loét miéng), cac bénh nhiém tring toan than

nghiém trong nhu viém mang ndo do nam cryptococcus, va cac bénh khac khang nam.

Nhu duoc st dung ¢ day, thuat nglt “dot bién” khi dugc sir dung trong ngit canh
cta sang ché dé cap dén viéc xay ra 1a do két qua cua hodc cho thy anh huéng cia su
dot bién.

Nhu dugce st dung ¢ day, thudt nglt “su dot bién chén” khi dugc st dung trong
ngit canh cia sang ché dé cap dén kha ning gy dot bién ADN bang cach chén mot hodc
nhiéu bazo.

Nhu dugc st dung ¢ déy, thudt ngt “phuong phap di truyén nguoc” khi duge st
dung trong ngtt canh cua sang ché dé cép dén phuong phép tiép can dé kham pha chirc
ndng cua gen bang cach phén tich céac tdc dong kiéu hinh cta céc trinh tu gen dugc thao
tac di truyén cu thé.

Theo mot khia canh, sdng ché dé xuit viéc nhan dang protein méi c6 hoat tinh
khéng ndm va an nim tir vi khudn Burkholderia gladioli thugc ching NGJ1.

Theo mét khia canh khac, séng ché dua ra viéc biéu hién qua giéi han va tinh loc
protein khang ndm tiém ning.

Theo mdt khia canh khéc, sang ché dé xuit quy trinh dénh gi hoat tinh khang
ném cua protein méi. Van con mot khia canh khéc cta sang ché dé xuit viéc xac lap vai
trd cua protein khang ndm thong qua phuong phéap tiép can di truyén ngugc.

Theo mdt phuong an, sang ché dé cép dén cac loai gen va protein moi c6 cac hoat
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tinh khéang ndm trén dién rong. Cac loai gen méi biéu hién protein méi tir vi khuin
Burkholderia gladioli thudc ching NGJ1 cho thdy dic tinh an nim (tinh &n ném). Trinh
tu nucleotit ma hoa protein méi duge biéu hién boi trinh tu cia SEQ ID NO: 1 va trinh

tu axit amin cua protein méi dugc biéu hién bang trinh ty ctia SEQ ID NO: 2.

Theo mot phuong an khac, sang ché d& xudt trinh tw nucleotit dugc bién ddi gen
méi va trinh tu peptit ctia gen Bg_9562 c6 hoat tinh khang nAm manh, gitp @rc ché thém
su phét trién ctia hach nidm, gy chét té bao trong soi nAm va diéu tri nhiém nim cho

nguoi/dong vat.

Theo mdt phuong 4n, trinh tu nucleotit ma hoa protein mdi it nhét c6 70% twong
ddng véi trinh tu nucleotit cia SEQ ID NO: 1 hodc trinh ty axit amin cua SEQ ID NO:
2. Theo mdt phuong an khéc, trinh tu nucleotit cia SEQ ID NO: 1 ¢6 it nhét tir 1 dén 90
thé thay thé, x6a bo, va/hodc chén thém axit nucleotit. Theo mdt phuwong 4n khac, trinh
tu axit amin ciia SEQ ID NO: 2 c6 it nhat tir 1 dén 30 thé thay thé, x6a bo, va/hodc chén
thém axit amin. Theo mdt phuwong an khéc, trinh tu axit amin cua SEQ ID NO: 2 ¢06 it
nhat tir 2 dén 20 thé thay thé, xo6a bé, va/hodc chén thém axit amin. Theo mot phuong
an khéc, trinh tu axit amin cia SEQ ID NO: 2 ¢o it nhét tr 2 dén 15 thé thay thé, x6a bo,
va/hoic chén thém axit amin. Theo mot phuong an khac, trinh tu axit amin cia SEQ ID
NO: 2 ¢6 it nhét tir 5 dén 15 thé thay thé, x6a bd, va/hoic chén thém axit amin. Theo
mot phuong an khéc, trinh ty axit amin ctia SEQ ID NO: 2 thay ddi khoang 11 thé thay
thé axit amin. Theo mot phuong 4n khéc, trong tinh ty trinh tu axit amin cia SEQ ID
NO: 2 ¢6 it nhat mot hay nhiéu géc Leuxin, Valin, va/hoic Isoleuxin dugc thay thé.

Theo mdt phuong an, protein méi lan truyén, cho thay hiéu qua khang ndm dugc
cai thién, pham vi khang ndm mé rong, tinh hoa tan dugc nang cao, tinh 6n dinh nhiét
t6t 1én, va tao ra kha ning tai t& hop duoc cai thién so voi chung kiéu dai cta
Burkholderia gladioli. Theo mot phuong an, protein méi duge diu chinh cho cac hoat
tinh khang ndm trén dién rong va tao ra ham luong protein cao. Theo mot phuong an
khéc, trinh tu axit amin dai 111 géc va ¢6 trong lugng phan tr khoang~13kDa, do pl
khoang 4,65 va d6 pH t6i uu vao khoang 7,4.

Theo mot phuong 4n cua sang ché, a6t bién gen Bg 9562 thong qua gy dot bién
chén din dén lam mét hoat tinh khang ndm va hoat tinh #n nim coa vi khuén

Burkholderia gladioli thugc ching NGJ1. Theo mot phuong 4n, hoat tinh khang nim
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cia gen Bg 9562 rt hitu ich dé kiém soét bénh kho van & lda va céc cay trong khac do
Rhizoctonia solani gay ra.

Theo mot phuong 4n cta sang ché, viéc chén ban sao ¢6 chidu dai diy du ctia gen
c6 thé bd sung cho khiém khuyét va khoi phuc hoat tinh khang nidm va an nim. Thém
mot phuong dién nita cua sang ché 1a cung cip gen Bg_ 9562 ma hoa protein khéang nam
¢6 thé duoc st dung dé chat kiém soat bénh lién quan dén ndm. Theo mot phuong an
khéc ctia sang ché, hoat tinh khéng nidm cua gen Bg 9562 la dic biét khang hach nim
Rhizoctonia solani loai ¢6 thé gdy bénh kho van & cdy lua. Theo mot phuong an khéc
clia séng ché, vi khudn Bg_9562 gy ra phan tmg chét té bao ¢ hach ndm Rhizoctonia

solani.

Theo mdt phuong an khac cua sang ché, trinh tu nucleotit va trinh tu peptit méi
dugc didu chinh cho phit hop dé kiém soét cac loai bénh do R. solani gy ra & cdy lua
(bénh kho van) cling nhu céc loai ciy trdng khac (bénh héo cdy con & d4u nanh/ca chua;
vay mbc den & khoai tay, thdi r& cu cai, thdi rita dua chudt, mébc loang 16 & ngii cbe),
nim bénh hai laa (nhu bénh kho van cling nhu bénh dao 6n), bénh v& ndm cua thuc vat
(nhw dé cdp ¢ Bang 1) va duoc sit dung d8 didu tri cac bénh nhidm nim ctia ngudi/dong
vat. Vi du, diéu tri bénh nhiém ndm men Candida trong ngudi/dong vat. Theo mot
phuong 4n khéc cua sang ché, nucleotit va protein méi duge didu chinh cho phu hop dé
str dung dudi dang thubc phun hodc thudc md cho cac ung dung khac nhau, nhu viée
chuyén héa gen dé phat trién cdy lta khang nim trén dién rong ciing nhu céc loai ciy
trdng trong yéu khac, tao ra thé khang bénh & cdy lta ciing nhu céc loai cay trong khac
khang lai cdc bénh nhiém ndm R. solani. Hon nita, viéc chuyén hoa gen ¢co thé duoc str

dung dé tao ra su khang bénh chéng lai cac bénh nhiém ndm khac gdy ra.

BANG 1: Danh sach cac loai ndm duoc st dung dé kiém tra hoat tinh khang nim

cia protein Bg 9562

STT Chtng Nam Bénh

1 | Rhizoctonia solani Bénh kho van & cay lua/ bénh héo cay con
& dau nanh va ca chua/viy mdc den & khoai
tay/thdi r8 cu cai/thdi rita dua chudt/mbc
loang 16 & ngii coc

2 | Alternaria brassicae Dom den trén cdy ho cai
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3 | Magnaporthe oryzae Bac 14/dao 6n trén ngt cbe

4 | Venturia inaequalis Bénh ghé trén téo

5 | Fusarium oxysporum Bénh héo tan cua ca chua, thude 13, khoai
lang, chuoi, cay ho dau

6 | Dedymella sp. Bénh ntt than chay nhua ciia ciy ho bau bi

7 | Phytophthora sp.7700 Bénh dao 6n cua khoai tdy, thdi gbc/thdi
than dau nanh

8 | Colletotrichum sp. Bénh d6m den trén cdy ho dau

9 | Ascochyta rabiei Bénh bac la cay ddu xanh

10 | Neofusicoccum sp. Bénh théi cudng cay xoai

11 | Alternaria sp. Bénh soc ndu trén 14 mia

12 | Saccharomyces cerevisiae nim mAu

13 | Candida albicans nidm mau

Theo mot phuong 4n, sang ché dé xudt phuong phép diéu ché protein méi SEQ
ID NO: 2 c6 hoat tinh khang nidm. Phuong phap bao gdm céac buéc: (i) nhan dién
protein co6 hoat tinh khang nAm va hoat tinh &n ném tir chung Burkholderia gladioli, (ii)
phén tich trinh tu gen va protein tir protein dugc nhan di¢n & budc (i) bang cach phat
hién céc thé du chu yéu cho hoat tinh khang nim ciling nhu viéc san xuét hang va tong
hop nhan tao bang phwong phap tdng hop gen, (iii) protein tién hoa duoc biéu hién
trong vecto biéu hién pET28a, (iii) lam tinh loc protein biéu hién vuot trdi bing sic ky
Ni-NTA, (iv) danh gia protein dugc tinh loc vé hoat tinh khang nidm va (v) protein
khang ndm duoc thiét 1ap bing cach tiép can di truyén nguge. Su biéu hién téi to hop

clia protein m&i ngdn can sy phat trién ctia hach nam va gdy chét t€ bao trong sgi nam.

Theo mot phuong an khac cia sang ché, ché phdm chira peptit méi dé str dung va
tao ra thubc mo géc nude hodc dau hoidc thude phun hoic mang khang ndm dugc bao
boc nano. Cac thanh phén ciia ché phim bao gbm dau duoc chon tir nhém bao gbdm dau
hanh nhén, dAu hat cai va dau me; chét 1am dic duoc chon tir sap ong, bo ca cao va bo

hat m&, chat nhil hoa dugc chon tir nhém bao gom céc rugu nhu ruou xetyl; va nudce.
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Theo mot phwong 4n, ché phdm duoc diéu chinh cho phit hop dé phét trién su
khang bénh lién quan dén nim trén dién rong theo do6 ndm duoc lya chon tir thudc nhom
bao gdbm Rhizoctonia solani, Alternaria brassicae, Magnaporthe oryzae, Venturia
inaequalis, Fusarium oxysporum, Dedymella sp., Phytophthora sp., Colletotrichum sp.,
Ascochyta rabiei, Neofusicoccum sp., Alternaria sp., Saccharomyces cerevisiae va

Candida albicans.

Theo mot phuong an, sang ché @& cap quy trinh diéu ché ché pham. Quy trinh bao
gbm cac bude: (i) Protein Bg 9562 dugc san xult v6i sb luong 16n bang cach 1én men
st dung binh phéan ng sinh hoc, (i1) san pham 1én men thu dugc duge bao boc bai cac
hat nano chitosan hodc khong phai chitosan; va (iii) cac san pham dugc déng géi & budce
(i) dwoc st dung dé tao chét kem/thubc m& gdc nuée hoic dau va, (iv) san pham clia

budc (iii) duoc phat trién thém dé didu ché mang khang nim bao gdm tinh bot/dau.

Theo mot phuong an khéc, sang ché dua ra phuong phap kiém so4t bénh do nim
gay ra ddi v6i cdy trong hodc thuc vat bang céch tng dung polypeptit bao gbm trinh tu
cia SEQ ID NO: 1 hoéac 2, hodc mot ché phém cta bat cir mot trong s6 cac yéu cau bao
ho ndo tir 12 dén 13 vao thuc vat bi nhidm bénh, hodc bd phan thuc vat bi nhiém bénh,
hodic cdy trong c6 nguy co nhiém ndm. Phuong phép nay ciing diéu tri cho nguoi va
dong vat. Theo mot phuong an khac, thyc vat 1a ngli cde, cay bau bi, rau cai, rau an c,
hodc cdy ho dau, hodc tao ra mot loai cdy dn qua. Theo mot phuong an khac, cay tréng
hay thuc vat dugc lya chon tir nhém bao gé)m cdy laa, dau tuong, ca chua, ci cai, mia,

dua chudt, tdo, xoai, ddu co ve, thudc 14, chuoi, cay ho dau, va cay rang ngua.

Theo mot phuong an khéc sang ché d& xuit mot ché phdm bao gdm gen ma hoa
chudi peptit mdi dé st dung trong viéc tao ra thuc vat chuyén hoa gen (bao gdm ca cay
laa) v6i kha nang khang bénh trén dién rdng. Ché pham dugc st dung trong viéc phét
trién kha nang khang bénh cia cdy lta dbi v6i bénh kho van. (do R. solani gy ra). Hon
nita, laa chuyén héa gen cling c6 thé khang lai bénh dao 6n (do Magnaporthe oryzae
gay ra) vi protein cling cho thdy hoat tinh khang nédm dbi v6i Magnaporthe oryzae (nhu

minh hoa trong Bang 1). Ché pham ciing diéu tri sy nhiém ndm & nguoi/dong vat.

Theo mot phuong an khéac, sang ché dua ra phuong phép kiém soat bénh lay
nhiém tir ndm. Phuong phép nay bao gdm cic budc (i) phun protein Bg_9562 dugc tinh

loc 1én thuc vat bi nhiém bénh va dang duge boc kin béng vd nano cua protein tinh loc
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dugc phun lén thuc vat/canh déng nhiém bénh; (ii) chit kem khang ndm duoc boi truc
tiép 1én chd thuong tdn ¢ bénh dé kiém sodt cac bénh nhiém nim cta dong vat/nguoi

va 16p mang khang nam dugc dan nhu bang vét thuong dé ki€m soat nhiém nam.

Theo mot phuong dién khéc, sang ché cung cip mot protein hodc polypeptit méi
khong c6 trong tu nhién c6 trinh ty dot bién cia gen Bg 9562. Protein mdi hay
polypeptit duoc diéu chinh cho phd hgp dé cho thiy hoat tinh khang nidm bang viéc
ngan chan sy phat trién cta hach ndm va gy chét t& bao trong soi ndm. Cu thé hon,
trinh tu nucleotit méi duoc phat trién nhan tao cia gen Bg_9562 va polypeptit hay

protein ctia ching dugc dua ra.

Theo mot phuong &n khéc, sang ché dé xuét phuong phap kiém soat bénh kho van
& Ita cling nhu céc loai cay trdng khéc, phuong phap kidm soat bénh vé ndm ctia cdy lda,
phuong phap kidm so4t bénh vé ndm cua cdy tréng, phuong phap diéu tri bénh vé ndm

cuia con nguoi/dong vat.

Theo mdt phuong dién khac, sang ché dua ra phuong phép tao thanh dang phun
hoic thubc m& cho nhidu Gng dung khic nhau, phuong phép st dung theo kiéu chuyén
hoa gen dé phat trién loai khang bénh déi v6i cac mam bénh do nam gay ra, phuong
phap kiém soét bénh khd van cua cdy lua, cling nhu cac loai ciy trdng khac dé phat trién

thuc vat khang bénh vé nam trén dién rong.

Theo mot phuong an khéc, protein dugc san xudt bang cach biéu hién nucleotit
ma hoa cua né trong hé théng twong ddng hoic di hop trong té bao cua vi khuin, ndm

men, thuc vat, ngudi va dong vat bang cich st dung cong nghé ADN tai t hop.

Vi du thyc hién sang ché

MO ta sau day chi 1a cdc phuong 4n mang tinh vi du va khong nham muc dich gi6i
han pham vi, kha ndng 4p dung hay dinh dang d6i voi sang ché bang bat ky cach nao,
ma mo ta sau day nhdm minh hoa thich hop cho viéc thuc hién cac phuong an mang
tinh vi du cta sang ché, nhiing thay ddi khic nhau d6i v6i cac phuong an duge md té c6
thé dugc thuc hién vé chirc nang va sip xép céc yéu t6 duoc mo ta ma khong di ra ngoai

pham vi cua sang ché.

Vi du 1: Nhéan dang protein lién quan dén hoat tinh khdng ndm va dn nam cua

ching B. gladioli NGJ1
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Vi du dua ra nhan dang gen vi khudn Burkholderia gladioli thudc ching NGJ1
c¢6 ngudn gde tir cdy c6 hat khoe manh nhu cdy lua (nhw mé td trong Jha va cdc dong
tdc gia 2015) 1a vi khudn c6 tinh khédng nim va &n nédm hiéu nghiém. Ban dau, 1én dén 3
dpi (ngay sau khi u) vi khuin cho thdy hoat tinh khang nAm va ngdn ngira su phat trién
ctia ndm & khu vuc 1an cin. Trong thoi gian 8 dpi (ngay sau khi ) khi di chiéu, vi
khuén bét dau xudt hién bao phu trén ndm va cho thdy hoat tinh an ndm (nhu trinh by
trong Fig.1). Mot diéu tha vi 1a hanh vi &n ndm (vi khudn phat trién lan ra khdp trén
nim va phan hiy cac s¢i ném) va sinh san rt nhanh trén khay dung CDA (Czapek Dox

Agar) moi truong t61 thiéu.

Céc tac gia sang ché da phat hién ra ring mdt s protein ctia Vi khuin
Burkholderia gladioli thudc ching NGJ1 ¢6 tiém nang dé nhim vao khu vuc ciy
chti va mot trong nhitng protein nhu vay (Bg_9562) c6 kha nang mi héa protein dudi
thé thuc khuén dugc cu thé hon. Vai trd protein nhén dang duoc nghién ctru vé hanh vi
dn nidm va khang nidm cla vi khudn Burkholderia gladioli thudc ching NGIJ1 trén

Rhizoctonia solani.

Mot vai trinh tu nucleotit dwoc Iua chon cia Bg 9562 duogc diéu chinh dé téng

hop nhén tao trinh tu gen da tién hoa (eBg_9562) c6 SEQ ID NO: 1 c4u tao tir 333 bp.

Bg 9562 (Trinh tu Nucleotit): gbc

5'ATG AAC ACG GAA AAC CAG GAT CCG ACG AGC ACC AGC GAC
AAC GCC GCG AAC ACG CAC ACG CTC GAC ACG CCG ATC GCG CGC GGC
GAG CAG ACG ATC ACC CAG GTG ACG CTG GCC AAG CCC GAT GCC GGC
GCG CTG CGC GGC ACC TCG CTG TCG GCG CTC GTC AAC CTC GAC GTC
GAC GCG CTG TGC AAG GTG CTG CCG CGC ATC ACG AGC CCG GCG CTG
ACC GCG GCC GAC GTG CGC GCC ATG GAC CCC GCC GAC CTG GTC TCG
CTG GGA GGC ATC TTC GCC GGT TTT ITG ATG CCG AAG TCG CTG AAA
GCG AGC ATG GAA TCC CCG AGC GCG 3'

SEQ ID NO: 1 (Trinh tu nucleotit da tién hoa - Bg 9562)

5'ATG AAC ACG GAA AAC CAG GAT CCG ACG AGC ACC AGC GAC
AAC GCC GCG AAC ACG CAC ACG CTC GAC ACG CCG CTC GCG CGC GGC
GAG CAG ACG ATC ACC CAG GTG ACG CTG GCC AAG CCC GAT GCC GGC
GCG CTG CGC GGC ACC TCG CTG TCG GCG CTC GTC AAC CTC GAC GTC
GAC GCG CTG TGC AAG GCA ACT CCG CGC GCT ACG AGC CCG GCG GTC
ACC GCG GCC GAC ATC CGC GCC ATG GAC CCC GCC GAC GCA ATC TCG
GTC GGA GGC ATC TTC GCC GGT TTT GTT ATG CCG AAG TCG ATC AAA
GCG AGC ATG GAA TCC CCG AGC GCG 3'

Trinh tu peptit méi khac ciia protein méi ¢ trén c6 SEQ ID NO:2 dugce tao ra tu
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111 axit amin dwoc cung cép.

Bg 9562 (Trinh ty axit amin): gbe

SMNTENQDPTSTSDNAANTHTLDTPIARGEQTITQYV
TLAKPDAGALRGTSLSALVNLDVDALCKYLPRITSPALT
AADVRAMDPADLVSLGGIFAGFLMPKSLKASMESPSAZJ

SEQ ID NO:2 (Trinh tu axit amin d3 tién héa- Bg_9562)

SMNTENQDPTSTSDNAANTHTLDTPLARGEQTITQV
TLAKPDAGALRGTSLSALVNLDVDALCKAIPRATSPAVT
AADIRAMDPADAISVGGIFAGFYMPKSIKASMESPSAZJ

Nhiing thay ddi dugc lam néi bat tir protein gde dugc diéu chinh cho pht hop véi
viéc san xuét hang loat, tinh hoa tan va hoat tinh khang nim cta gen tién hoa Bg_9562
duoc cai thién.

Vi du 2: Su biéu hién vuot trdi va tinh loc protein khang nim tiém nang

CDS hoan chinh ctia gen Bg_9562 (333 bp) dugc PCR khuéch dai tir ADN hé gen
ctia chung B. gladioli NGJ1 bang cach sir dung doan moi thusn dic hiéu cta gen c6
SEQ ID NO: 3 va doan mdi nguoc ¢6 SEQ ID NO: 4 nhu dugc tiét 16 trong Bang 2 va
tiép tuc duoc nhan ban vao vecto biéu hién vi khuin pET28a (Novagen / Merck Life
Science Private Limited) dé thu dugc pET28a -9562 (nhu trong Fig.2a). Céc vi trf han
ché ctia Ndel va HindIII da dugc thém vao lan luot trong céc trinh tu doan mdi xudi va

nguoc.

Khi xAc nhén trinh tu, vi khudn pET28a -9562 duoc chuyén thé thanh vi khuén E.
coli (thudc nhom BL21, DE3-codon+) phuc vu viéc san xudt protein tai t hop. Protein
duoc tinh sach bang sic ky Ni2 + -NTA-Agarose va dugce phan giai trén SDS PAGE
(nhu trong Fig.2b). Hon nita, né dugc thAm dién trén mang polyvinyliden fluorit (PVDF)
va duge tham do véi cac khang thé da dong ciia chudt (46 pha loang 1: 1000) dugc nang
1én dé chdng lai khang thé khang His-khang thé. Sy ¢6 mit cua dai khoang ~13 KDa
dua ra sy biéu hién vuot trdi va tinh loc protein nhu mong mubn (nhu trinh bay trong

Fig.2c).

Bang 2: Nhiing trinh ty ciia doan mdi

S6 doan moi* Trinh tu Ving gi6i han
Doan mbi xudi: CATATGAACACGGAAAACCAGGAT Ndel
SEQ ID NO: 3
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Poan mdi nguoe: |  AAGCTTCGCGCTCGGGGATTCCATGCT HindIIT
SEQ ID NO: 4

Poan mdi xudi - GAATTCATGCCGGCGCGCTGCGCGGC EcoRI
SEQ ID NO: 5

Poan mdi nguoc | AAGCTTGCTCGGGGATTCCATGCTCGC HindIII
SEQ ID NO: 6
Poan mdi xudi AAGCTTAACACGGAAAACCAGGAT HindIII
SEQ ID NO: 7

Poan mdi nguoe | GAATTCCGCGCTCGGGGATTCCATGCT EcoRI
SEQ ID NO: 8 |

*Nhitng doan mdi dugc thiét ké st dung dung cu Primer Quest Tool ctia IDT (Cong

nghé ADN tich hop, Inc, Hoa Ky; https://eu.idtADN.com/Primerquest/Home/Index) va
duoc téng hop tir Eurofins Genomics India Pvt. Ltd., Bangalore, India. Phuc vu muc
dich nhén ban, cic vung giéi han phu hop (danh du bang gach dudi) duogc gop & doan
5’ cua cac doan mdi duge lwa chon dé bién ching thanh doan mdi téng hop trong tu
nhién.

Vi du 3: Panh gi4 hoat tinh khang ndm cta protein dugc tinh loc

Hoat tinh khang ndm cua protein c6 gen SEQ ID NO: 2 dugc khao nghiém bing
cach xir 1y hach ndm Rhizoctonia solani thudc ching BRS1 v6i cac ham luong khéac
nhau (5, 10 va 15pug/ml) cﬂa protein duogc tinh loc. Dé kiém soat, hach ndm duoc xtr ly
bang ba dung dich khic nhau 10 mM Nuégc mudi dém photphat (PBS) pH 7.4, chat rtra
50mM (m6t thanh phan dugc st dung trong loai bo protein) va protein bét hoat bing
nhiét Bg 9562 (bing cich 1 trong nudc sdi trong 40 phut). Sau khi xr 1y, hach nam
dugc dit trén khay PDA (Himedia, An Do) va dugc i & 28°C dé phat trién hon nira. Két
qua (nhw trinh bay trong Fig.3a) tom tit rang 15ug/ml protein 1a du dé ngan chin sy
phét trién ctia hach ndm R. solani, trong khi sy phét trién ndm pht hop dugc quan sat
trong truong hop céc chét kiém soat khdc nhau. Viéc biéu hién su phat trién ctia ndm
khi xtt 1y protein eBg_9562 ducoc tém tit trong Fig.3b. Hach nim duge xut Iy eBg_9562
khdng sinh trudéng dugc trong khi hach nAm kiém soat cho thdy su phét trién phu hop.

Hon nira, trong cac khoang thoi gian khac nhau (chang han nhu 24 gio, 48 gio va 72
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gi0), sy phat trién cua hach nidm vé dién tich tham soi ndm trén khay PDA cho cé
protein Bg 9562 ciing nhu eBg_9562 duoc xu ly cung véi cac mau duoc xir 1y bang
chit phong ngtra duge do luong va cac dit liéu duge tom tét trong Fig.3c. Tong thé, cac
dit lidu cho thy mot cach rd rang khi so sanh véi Bg_9562, thi eBg_9562 hiéu qua hon
trong vi€c ngan chdn su sinh truéng cua ndm. Hon nita, Bang 3 trinh bay dit lidu dugc
1ap bang cho thiy su tic ché su phat trién cta nim so séanh trén cac phuwong phap xt ly

khéc nhau. (nhw tham chiéu Fig.3c).

BANG 3: Trinh bay sy sinh truéng ctia ndm theo céc cach xir Iy khac nhau

Dién tich phét trién dugc quan sat (cm?)
Mau
24 gio 48 gio 72 gio
Kiém soét chat dém 0,28 1,53 4,52
B4t hoat bing nhiét.
Bg 9562 0,28 1,57 4,60
50mM Chat dém tay rira 0,25 1,66 4,13
Bg 9562 0,00 0,48 0,69
eBg 9562 0,00 0,00 0,00

Bang 3 mo ta sau 72 gio phat trién khi duge x 1y bing protein tién héa Bg 9562,
nim cho thdy khéng sinh truéng so véi nim duoc xtr Iy bang protein Bg 9562 kiéu dai
cho thiy tang truong 0,69 cm? sau 72 gid xtt ly. Dang cha y cac loai x&r Iy phong ngira
khac nhau khong ngén ngtra dugc nim sinh truéng. Vi vy, sang ché dua ra cac loai gen
va protein m&i ¢6 hoat tinh khéng nam trén dién rong. Céc loai gen va protein moi 14y
duge tir vi khudn Burkholderia gladioli thude chiing NGJ1 va dugc biéu hién trong
vecto biéu hién pET28a. Protein eBg 9562 ¢6 hiéu qua va khong c6 hoat tinh khang
nim k& ca sau 72 gid xir 1y trong céc diéu kién khac nhau (nhu minh hoa trong Fig.3c).
Su thay doi trong protein din dén viéc san xuét protein dugc ning cao nhu duge xac
nhan bang dit liéu ude tinh protein thong qua phuong phép Braford trong Fig.3d. Hinh
md ta ring ndng do protein clia eBg 9562 1a gin 20mg/lit so véi ndng d6 protein ciia

Bg 9562 kiéu dai tao ra it hon 10mg/lit protein.

-19-



35676

Hon nita, hach nAm R. solani ban dau sinh trudng trong moi trudng PDB trong
48 gid dé lam cac soi ndm ndy mam va sau d6 duogc xur ly bang 15pg/ml protein
Bg 9652 va 10mM chit dém PBS (nhu mot sy kiém soat). Khi duoc u thém & nhiét do
28°C, soi ndm da dugc xur Iy va kiém soat lai duge xét nghiém MTT nhu quy trinh thi
nghiém mo ta (Meshulam va céac ddng tac gia, 1995). Két qua xét nghiém MTT cho thay
viée xur 1y protein c6 thé gy chét t€ bao vi khong c6 sy hinh thanh hop chét nhudém mau
(nhw trinh bay trong Fig.4a). Trong khi do qué trinh trao d6i chét tich cuc, su hinh
thanh hop chit mau da dugc phat hién trong truong hop soi nédm kiém soat (whu trinh

bay trong Fig.4a).

Vi du 4: Xac dinh vai tro cia protein khing ndm thong qua phuong phdp di

truyén ngugce

Pé ching minh rang protein SEQ ID NO: 2 thuc chét ¢6 lién quan cic hanh vi
khang ndm va an ndm cta ching B. gladioli NGJ1, chung t6i 4p dung phuong phap di
truyén nguoc. PAi véi diéu nay, plasmit pGD1 thu dugc bang cach nhan ban 209 bp cla
gen Bg_ 9562 kiéu dai sit dung doan mdi xudi ¢c6 SEQ ID NO: 5 va doan mdi nguoc cb
SEQ ID NO: 6 nhu dugc boc 19 trong Bang 1 thanh vecto mob pK18 (Schifer A va cac
dong tac gia , 1994). Phan t¢ pGD1 duge huy dong vao chung B. gladioli NGJ1 bang
cach str dung quy trinh thi nghiém da cong b (Schifer A va cac dong tac gia, 1990) va
viéc lua chon thé dot bién chén A9562 (NGI100 va NGJ101) duoc thye hién trén khang
sinh kanamyxin (50ug/ul) ¢6 chira cac khay PDA. Vi khudn thé d6t bién chén A9562
dugc x4c nhan thong qua ky thuat PCR va giai trinh tu gen (nhuw trinh bay trong Fig.5a
&5b).

Dé bd sung thém, chidu dai ddy du ctia doan gen dugc khuéch dai tir bo gen NGJ1
bang cach st dung doan mdi xudi co trinh tu cia SEQ ID NO: 7 va doan moi nguoc cd
trinh tu cda SEQ ID NO: 8 nhu bdc 10 trong Bang 2 va dugc nhan ban thanh vecto
pHM1. Plasmit pHM1- 9562 dugc dién phan vao ching NGJ100 va NGJ101 va cac

cum khuén lac KanR va SpecR dugce lya chon trén khay KBA. NGJ100 va NGJ101 cé
chira plasmit bd sung pHM1-9562 (NGJ102 va NGJ103) dugc tiép tuc xéc nhan thong
qua ky thuat PCR va giai trinh tu gen.

Sau d6, ca hai dot bién Bg 9562 (NGJ100 va NGJ101) va vi khuan bd sung
(NGJ102 va NGJ103), thudc ching B. gladioli dugc thir nghiém vé hoat tinh khang nédm
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va in ndm clia R. solani. Vi khuén dot bién khong cho thiy hoat tinh khéng nim va in
nam (nhu trinh bay trong Fig.6a). Hach nim duge xir 1y bang cach nudi cdy vi khuén
ctia cac thé dot bién Bg 9562 (NGJ100 va NGJ101), va cac thé bd sung (NGI102 va
NGJ103) va ching NGJ1 kiéu dai (WT) riéng r& trong 4 gid' & 28°C sau d6 u trén khay
PDA trong 7 ngdy (nhuw trinh bay trong Fig.6b).

Vi du 5: Protein cho thiy céc hoat tinh khang nim trén dién rong

Tac dong cia céc loai protein dugce tinh loc cling duoc thir nghiém trén cac loai
nim khac nhau bao gém nhidu cac ndm gay bénh trong yéu trong ndng nghiép ( nhuw
minh hoa trong Bang 1) va céac dit liéu thir nghiém dugc thé hién 16 rang trong Fig.3 va

Bang 3 ctia ban mo ta.
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YEU CAU BAO HO

1. Protein c¢6 hoat tinh khang ndm pho rong bao gdm trinh ty axit amin cia SEQ ID NO:
2, trong d6 axit amin nay dwgc ma hoa boi trinh tu nucleotit ctia SEQ ID NO: 1.

2. Protein theo diém 1, trong d6 trinh tw axit amin va trinh ty nucleotit khong c6 trong tur
nhién va duoc bién ddi gen tir gen Burkholderia gladioli Bg_9562 kiéu dai.

3. Protein theo diém 1, ¢6 trinh ty axit amin cua SEQ ID NO: 2 dai 111 gbc axit amin
v6i trong lugng phén tir it nhat 1a ~13 kDa, pl khoang 4,65 va do pH t61 uu vao khoang
7,4.

4. Protein theo diém 1, trong d6 protein nay dugc san xuét bang cach biéu hién nucleotit
ma héa no6 trong té bao cua vi khuin, nim men, con trung, thuc vat, ngudi hodc dong
vét bang cong nghé ADN tdi t6 hop.

5. Phuong phép san xut protein cho hoat tinh khéang nim c6 trinh tu ciia SEQ ID NO: 2,
trong d6 phuong phap nay bao gdm cac budc:

(i) xac dinh protein c6 hoat tinh khéang ndm va hoat tinh an nim tir ching
Burkholderia gladioli NGJ1 kiéu dai,

(ii) phén tich trinh ty axit amin cda protein dugc ma hoa bang cach tim cac goc
quan trong lién quan dén hoat tinh khang ndm cling nhu san Xudt hang loat, va thiét ké
nhan tao trinh tu gen dé két hop nhitng thay d6i mong mubn trong protein da xac dinh
cta budce (i) va tdng hop gen da thiét ké thong qua tong hop gen,

(iii) biéu hién qua mtc protein da phét trién & bude (ii) trong vecto biéu hién dé
thu dugc protein tai tb hop,

(iv) tinh ché protein biéu hién qua mirc & bude (iii) bang sic ky,

(v) danh gia hoat tinh khdng nim ctia protein tinh sach & bude (iv), va

(vi) thiét 1ap hoat tinh khang nim cta vai trd protein bing céach tiép can di truyén
nguoc dé thu duge protein méi tr Bg_5672.

6. Ché phdm bao gdm protein theo diém 1 cho hoat tinh khang ném, trong d6 ché pham

ndy con bao gdm dau dugc chon tir nhom bao gom dau hanh nhén, dau hat cai va dau
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mé; chét lam dic duoc lua chon tir sap ong, bo ca cao va bo hat md; chét nhii héa dugc
chon tir nhom bao gém cac rugu nhu rugu xetyl; va nudc.
7. Phuong phap didu ché ché pham cho hoat tinh khang nam, trong d6 quy trinh nay bao
gdm cac budc:

(i) tao ra protein Bg_9562 tién hoa duge thé hién bdi trinh tu ciia SEQ ID NO: 2
v6i s luong 16n bang cach 1én men trong binh phan tng sinh hoc;

(ii) boc san phim 1én men ctia bude (i) trong cc hat nano chitosan hodc khong
phai chitosan;

iii) st dung san pham da boc ¢ budc (ii) dé tao kem/thuéc m& gbc nudc hodc
dau; va

(iv) chuyén ddi san pham ctia budc (iii) thanh peptit khang nidm bao gdm céc
mang lam tir tinh bot/dAu.
8. Phuong phép kiém so4t ndm bénh & thuc vat hodc cay trdng, bao gbém: ap dung
polypeptit bao gbm trinh ty cia SEQ ID NO: 2, hodc ché phim theo diém 6, cho thuc

vat bi nhiém bénh, hodc bd phan thuc vat bi nhiém bénh, hodc cay trﬁ“)ng bi nhiém bénh.
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Danh muc trinh tu

accagcgaca
acgatcaccc
tcggcgctceg
ccggcggtcea

ggcatcttcg

gcg

<110> SWAIN, DURGA M
YADAV, SUNIL K
JHA, GOPALJEE
<120>
XUAT CHUNG
<130> 5467IN0OO1
<150> 201611024726
<151> 2016-07-19
<160> 2
<170> PatentIn version 3.5
<210> 1
<211> 333
<212> ADN
<213> Burkholderia gladioli strain NGJ1
<220>
<221> CDS
<222> (1)..(333)
<400> 1
atgaacacgg aaaaccagga tccgacgage
ctcgacacgc cgctcgcgcecg cggcgagcag
gatgccggecg cgctgcgcgg cacctcgetg
ctgtgcaagg caactccgcg cgctacgage
atggaccccg ccgacgcaat ctcggtcgga
tcgatcaaag cgagcatgga atccccgagc
<210> 2
<211> 111
<212> PRT
<213> Burkholderia gladioli strain NGJI
<220>
<221> PRT
<222> (1)..(111)
<400> 2

acgccgcgaa
aggtgacgct
tcaacctcga
ccgcggecga

ccggttttgt

cacgcacacg
ggccaagccc
cgtcgacgcg
catccgcgcce

tatgccgaag

Met Asn Thr Glu Asn Gln Asp Pro Thr Ser Thr Ser Asp Asn Ala Ala

1

5

10
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