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T 6 M TAT 

ribonudLf'^" ^ ' ^ '*^' phosphate, ti bao B licheniformis DSM13 tfing hgp vi tik ra protein BU03719 diroc cho la mpt loai 
bamase tron "1°^' ^^°' .^ '™^ P*^ ''*='' ^ " ^ ^ nucleotide chi ra rSng gen BU03719 trongS. iichemformisvk gen ma hoa enzyme 
hoal een BL^ni7?o'^'°^'^i'^'^^'^"^'^ ^^ tuong dong lon vt trinh tu nucleotide o trong ^cn va trong vimg promoter. Thi nghiem bSt 
can bine Ckc h" • * s """^ ^^ ^^A t6ng so thu dugc tii chung dpt bifin cao hon ban so voi chiing goc khi tS bao buoc v^o pha 
moi tnr^E Pnan tich ye^chiie nang chi ra rang gen BLi03719 ma hoa cho mpl loai ribonuclease ngoai biio va chiing diroc tifit vko 
ciia priTvnf "^i^. ^ 1*1 te bio vi khuin diroc nuoi trong cac difiu kien d6i phosphate. Ngoii ra, nghiSn cuu c6n chi ra rSng hoat tinh 
i,ua enzyme nay o trong nfii bio bi irc ch^ mgt phk bdi mgt loai protein uc chl gi^ng v6i barstar. 

Tfr khda: Bacillus licheniformis, BU037J9, difiu kien doi phosphate, ribonuclease. 

«1(J0AU 

S^^'Anvi^^t^"!"""'^ DSM13 la vi khuan Gram du^cng sinh bao ti> dirorc si> dung trong cong nghi§p c5ng ngh§ smh hoc 
i^hf^tJ. • ^^c/fizyme, chat khSng sinh v^ rat nhilu cdc hg'p chit hoa hgc quan trgng khac. G4n day, h§ gen ci)a B. 
" f , th • K °"'9'C giai trlnh ty (Veith et ai, 2004) vd nhimg dac tinh sinh ly cda vi khuSn ndy trong cac dieu ki^n nuoi 
hiZ, h - i " cuna aa_ai,Q,c xSc djnh. Khi nuoi eky trong Uî u ki#n doi phosphate, t^ bSo B. lichenifonnis cam i>ng si/ 
9nnRiR- "̂ "̂̂  p?/"':! '?'^ ^"0 regulon, cho ph§p chung si> dyng c6c ngufin phosphate h&u co thay thi (Hoi e( ai, 
zuuoj.Ben cgnn vi^c tang cu-ong sif bilu hi#n cdc gen thuOc Pho regulon, dieu ki^n doi phosphate cung d3n tdi sif bieu 
fai '^tv^o^- ^f" -"^^ ^^° '^^'^ enzyme nuclease n^i. ngogi bao chang hgn nhu- yftcR, yfkN. nucB, yuri. rph 

vatsLiuj/iy. uac logi enzyme nuclease nhu' NucB, YfkN vd BLi03719 thuOc nh6m nhOng protein aS ham lu-png cao du^ 
tren nhung phan tich proteome ngogi bao {Hoi et al., 2006). 

Trong hS genB. licheniformis DSM13 (MS tren ngSn hang gen: NC_006270.3), gen BU03719 dirge chu thfch la ma hoa 
Cho enzyme ribonuclease thugc si6u hg RNase vi sinh v#t (EC.3.1.27.3).Nh0'ng thdnh vign dugc nghien ciJu kJ bting 
sieu hp ndy la RNase T1 tu- Aspegillus oryzae. bamase ti> Bacillus amyloiiquefaciens vd binase tir Bacillus intennedius 
(Yoshida, 2001). Trong s6 d6, hai enzyme barnase vd binase c6 sif tuang ddng cao ve cSu tri3c. d|c tinh ly hoa cung 
nhu'cdc dgc tinh xiic tdc (Ulyanova et al., 2011). Trang B. amyloliquefadens. bamase la m^t protein ngogi b^o c6 kich 
thu'd'c nho vfi'i 110 gfic ammo acid. Enzyme nay c6 val b6 phdn g i^ cdc phan ti> RNA thu nh^n duwc tir m5i bufrng 
ngogi bdo thdnh cdc phan ti> ribonucleotide cung d p cho t l bdo. Tuy nhiSn. hoat tinh cua enzyme barnase trong moi 
tru'6'ng ngi bdo bi kim hdm d$c higu bo'i barstar, mOt phdn tCr protein nhd chO'a 89 gfic amino acid (Hartley, 1989). 
G^n ddy, dya tren nhyng phdn tich trinh ty nucleotide, gen BU03719 bong B. licheniformis dirac cho la ma hoa enzyme 
ribonuclease ngogi bdo, c6 kich thygc, trinh ty nucleotide Urang ty nhy gen ma h6a enzyme barnase trong B. 
amyloiiquefaciens. Ngoai ra, trinh ty amino acid ciia protein barstar bong vi khuan ndy cung dd dygc xac djnh (Nijiand ef 
al., 2010). Tuy nhifin, hign nay nhi>ng nghien ciru ve chirc nang cung nhy co chfi dilu hoa bilu hign gen ma hoa 
enzyme nay van chya dypc tiln hdnh. Trong nghidn ciru nay, chung toi t$p tmng vdo phdn tich co chl dilu hda bilu 
hien cOng nhy vai tro cila protein 81103719 bong vi khuin B. licheniformis DSM13 nhdm myc dich chpn Ipc log! 
promoter thich hpp cho vigc thilt k l hd vector bieu hign trong B lichenifonnis. 

NGUYEN LI$U VA PHl/CTNG PHAP 

Chung vi sinh vdt va di lu kign nuoi cay 

Tit cd cac chung vi sinh vdt su- dyng b^ng nghifin ciru ndy dygc binh bdy bong bang 1. Moi bv^ng Belitzky Minimal 
Medium dyg'c si> dyng cho cdc nghifin ciru trong dtlu kifin doi phosphate. T l bdo B. licheniformis dircc nuoi cly l ie d 
37''C trang moi trying BMM chira 15 mM (NH^)2S04, 8 mM MgSOa x 7 HzO, 27 mM KCI, 7 mM Na-citrate x 2 HaO, 50 
mM Tris-HCI (pH 7.5) c6 bfi sung thdm 0.6 mM KH2PO4, 2 mM CaClz x 2 HjO, 1 pM FeS04 x 7 HzO. 10 pM MnS04 x 4 
H2O vd 11 mM glucose. Trong cdc thi nghi§m nuoi cly frong difiu kifin doi phosphate, ham lygng phosphate vd glucose 
duvc giam xufing tyong yng con 0.15 mM vd 4.4 mM (Voigt et a/., 2006). 
Bang 1. Chung vl khu^n si> dyng trong nghian ciHi 
Tfin chiing K'̂ " gen NguSn 

B lichenifonnis DS^A^Z Wild type DSMZ 
B. licheniformis MW3 hhsdRI. ahsdR2 (Waschkau etai 2008) 
B lichenifonnis&BLi03719 tihsdRI. AhsdR2. ABLi03719 Nghifin ci>u nay 

Phyo'ng phap gdy a^t bi ln gen 

Trong nghifin ci>u ndy. dogn gen BU03719 durac logi bo bdng phygng phap tai tfi hop tyong dfing Cg thi, cdc san 
pham PCR cd kich thydc 700 bp thufic vilng phia tnrdc (FA) va viing phia sau (FB) cua gen BU03719 dirge nhdn Ifin 
bdng cdp mfii 1/2 va 3/4 typng irng. 0ogn trinh ty 900 bp chira gen ma hda chit khang smh erythromycin (em?) tir 
plasmid pAXOI dygc nhdn Ifin bdng cdp mfii 5/6. Gen erm sau do dyoc noi vol hai doan FA vd FB nhd phyong phap 
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. .^- L. ^ cA^™.pR Fwian DNA nav sau do dif^rc biln nap vao ChOng Vi MiuSn B.//chenfftMTnbl 
fusion PCR as BO Ihanh flogn f * : * ' ™ ' ™ ? " ^ " J ? J * , J % . l i w, k i* iWcht lnl , khSbiinoS, vlkh„5nrf,,-, v i DI^SHMS 

IW3 1 Chung vi khuan nSy c6 chira plasmid pMMcomK cr 
§ bi mit a niu khdng b6sungch4tkh4ngsinh tetracydin 

fuston PCR « lao ihanh ooan ^ 2 ^ - ' ; , ° ; ? ^ ? " ^ ^ ^ vai irb kich thich tlnh khS biln ciia vi khuSn chil Mi plasntil 

. • ^A. u i - r f „ - „» , i«l nin hSnh tach chiit DNA genome cila c4c khuSn lac Ihu aif(rc va si> dgng phuong 
B l sing I9C ! » ^ « ' ^ ^ * ; * T ? , K saving m « S a gen BU037(9. Boan DNA diroc nhan Bn se d w c giU d id^ 
K i ^ ^ d l r a t n h c i S S : r o n % S : ' k h u S n = b i dat b,4n mit gen BU037W ducc k* hieu ,a B, « e n i t a , 
4BtJ037J9(Bang2). 
Bdng 2. CAc M mol stf d îng trong nghien ciru 

STT Oiieu 5'-3' 
TGCTGGATCCCGGAAAGATTGCACAATC 
GATATGGTGCAAGTCAGn-CACGGATAAAGTCCTC 
CTATGA6TCGCTTTTGTGTCAGACCGGATCGTC 
TGCTGAATTCATTTTCGCTGACGCCAATC 
GAGGACTTTATCCGTGACTGACTTGCACCATATC 
GACGATCCGGTCTGACACAAAAGCGACTCATAG 
TGCTGGATCCATTCAAGATGATTGCAGAC 
GATGAAACCTATCTGCTGGACACTGGATTC 

Tdch chilt RNA tong s6 
CAc mlu t l bdo Vi khulndyyc thu d cde pha sinh trydng khac nhau vd ddm bdo hdm lymig t l bdo la giong nhau 6 til 
3 c d c m l u ^ u C RN^tfing s6 sau dd d y ^ tdch chilt va tinh sgch bing bO^TRlzol Plus RNA PurificationK; 
(invrtrogen). Quy trinh tdch chilt dy<7c m6 ta chi tilt theo hyong dSn cua nhd san xuat Ham lyp'ng RNA tfing sfi bong 
cdcmSTSch chilt dy<^ xdc d̂ inh bing thilt bj quang phfi NanoDrap 2000c (Themio Scienbfic). RNA tfing sfi sau ktil 
tdch chilt dygc lyu giy d • 80°C. 
Xdc djnh ho9t tfnh enzyme 

Chiing gfic va chung dOt biln dittjc nufii cay trong dieu kifin doi phosphate BMM vd dyomg cong sinh tnfong dirgc^ 
dinh bang cdch do dfi hip phy quang 0 0 d cdc thai dilm 4-9 gid sau nufii cly. Djch nufii cay 0 cac pha smh tw*ng 
khdc nhau sau khi da togi bfi t l bdo bang ly tdm se duvc si> dyng cho thf nghifim xdc dinh hogt tlnh enzyme 
nbonuclease RNA ti> nim men duvc st> dung lam ca chat d l xdc djnh hogt tlnh enzyme nbonuclease theo phircmg 
phdp dyiTC mfi ta bdi Mossakowska vd dfing tdc gia (1989). Theo dfi, 100 pi. djch nuoi cay dyoc frpn dfiu v*i 900 L̂ 
dung djdi dd dygc iJ Im 0.1 M Tris/HCI. pH 8.5 chi>a 2 mg/mL RNA nim men. Hon hap nay sau do se dupc u * 3rC 
bong 10 phiit. Phdn i>ng thQy phdn RNA sfi din t6i vific gidm dfi hip thy dnh sang o' bydc song 298 nm. Hogt tinh 
enzyme dy^c xdc djnh dya bfin vific dyng dudng chuan enzyme ribonuclease thyong mai. 

K t r QUA V A T H A O LUAN 

Phdn tich trinh iif nucleotide 

SO dyng cfing cy BLAST bfin NCBI. chiing tfil thiy rang trinh ty gen BU03719 trong B. licheniformis DSM13 cfi chl sl 
tyangdfingdgt71%so vdi trinh ty gen md hfia enzyme bamase trong B. amyldiquefadens FZB42 (Hinh 1). Day Biy 
do md gen BU03719 duvc cho Id ma hfia enzyme ribonudease ngogi bdo cfi cau triic vd hogt tlnh tyang ti/ nhif 
enzyme bamase. 

BLi.03719 130 GTCATCAATACATTTGAAGGTGTTGCCGACTATATTGTGAAATACGGCAGGCTGCCTGAC 189 

Barnase 3310154 GTTATCAACACGTTTGACGGGGTTGCGGATTATCTTCAGACCTATCATAAGCTTCCTGAT 3310213 

BLi03119 190 AACTTCATCACAAAAGCCGAGGCGTCAAAATTAGGCTGGGATCCGCAAAAAGGCAATCTG 249 

3310214 AATTACATTACAAAGTCAGAAGCGCAGGCCCTCGGCTGGGTTGCATCAAAGGGGAATCTT 3310273 

BLi03719 250 GCAGAAGTAGCGCCTGGAAAAAGCATCGGCGGCGATATCTTTCAAAACAGGGAR SAG 306 
I I I I I 11 II II il 111 i M II II IIII II IIIII llllllllll II 

3310274 GCAGACGTCGCTCCGGGGAAAAGCATCGGCGGAGACATCTTCTCAAACAGGGAAGGCAAA 3310333 

BLi03719 307 CT-GCTTCCAGATGCATCCGGACGCGTATGGAGAGAAGCCGACATCAACTATACATCGGG 365 
II II HI I 11 lillll 11 I I NIII I I II II III III III I I 

Barnase 3310334 CTCCCTGCCAAAAGCGGACGGACG TGGCGTGAAGCGGATATTAACTATACRTCAGG 3310389 

BLi03719 366 ATTCCGGGGGTCAGACCGGATCGTCTATTCTAACGACAGACTGGTTTATAAAACGACTGA 425 

Barnase 3310390 CTTCAGAAATTCAGACCGGATTCTTTACTCAAGCGACTGGCTGATTTRTAAGACGACAGR 3310449 

BLi03719 426 CCACTATAAAACGTTTACGAGAATGAGA 453 

Barnase 3310450 TCATTATAAAACCTTTACAAAAATGAGA 3310477 

Hlnh 1. Khdo sdt d^ hwrng d^g trong trinh tî  nucleotide gliFa gen BU03719tTong B. ffcften/ftw7n/sDSM13va gen n 
bamase trong 0. amyldlquefacians FZB42 
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sv hc^t"rt^^ ti«ni9 dfing v l vilng ma hoa protein bfin, chiing tfii t i ln hdnh khao sdt vd so sanh vCing promoter dilu khiln 
rihdn Wi • '^"^ ^^' ^®" "^^' ^ ^ ° Ulyanova vd ding tdc gia (2011). vCing promoter ciia gen ma hfia bamase dy^c 
ciia oen A** " ^^ " '^ ^'^"^^ ° ^ ' ^ ^^ " ^ *^ ""^^^ ' ' ' ^ ^ *̂̂  ^'^" '""^ (TATAAT). Ngodi ra. tac gld cho rang sy bleu hifin 
protein A ^^^ ^"^ ^^° P"^*^'" * ^ " ^^ SpoOA dya trdn sy c6 mdt cfla cdc vi hi nhdn bilt ddc hifiu (TGTCGAA) cue 
cdc DhSn • ^^" ^ " ^ pnamoter cî a gen (Hlnh 2).Spo0A Id mOt protein dilu hfia da chijc ndng, tham gia vdo kilm sodt 

thiy trfi 'T^ ^^"^^ "^"' ̂ "^ ̂ ""'̂  ̂ '"^ ̂ ^""^ ̂ ^° **' ̂ '"^ "^^"^ ""^"3 ̂ '""̂  '̂"̂  "̂̂ ""̂  ^' ̂ '" ^°°^^' '^^' ''"^ ^° ̂ ^"^ '^° 
bilu hifi" • ^^' ^" "^ promoter dfiu xuat hifin nhihig vj bi lifin ket ddc hifiu cua cua o* va SpoOA. Dllu ndy cho thiy sy 
cfi sy ^J^"^.^^'^,^'-'03719 bong B. lichenifonnis DSM13 cung c6 ttie chiu sy dieu hfia bdi nhdn tfi Sigma c^ dong thoi 
thfi nucleoti^'^ ^ ^ ^ '**' P"""*®'" SpoOA. D l cfi kit lu§n chinh xac han. cin tiln hdnh thf nghi#m gay dfit bien thay 
nh&nn tha j i -^°^" *^' ^'^ ^i ^* " ' ' ^ i ^^^ ^9c hifiu cua cac nhan tfi dilu hfia dfing thdi xdc dinh sy anh hydng ciia 

"9 may dfii 36 toi qud trinh bilu hifin genBU03719. 
BIJ03719 

GGAAMTTTACAATAATATAATGATTTTTGGGCATGTTTTAAGGTACAATTCAAGATGATTGCAGACGGAATATGGAAA 

lEgAAGA^TGCGGctsTTCAAC 

I ^^= '̂̂ ^ '̂'̂ *^TAAGGAATTTCAATAAGAAGAAAAATCCCGGTTGG^TCACCGGGTTTATTr^TCGCTAGATAAAAAGTACTA 

CTTTCTAnCCTTTCTTTCGrTGCTGATTiCAATGJAAAGGAATCAGCTTCACATgATGAAXiATGGGAGGTAnGCTrTG 
-^0 RBS Slartwdon 

ain k t̂ ciia"Rii^"™°'^n4"^ ^^" BU03719bona B. lichenUormlsvd gen mi hoa bamase b-ong a Amyloiiquefaciens. RBS: Vj tr! 
tfi S" CT* ^' '̂ ' ''^" "̂ ^̂  ciia protein dieu hfia SpoOA ai^c dfing khung. DSu gach ch§n chl v| tri nh^n bifit -10 cua nhan 

Ddnh gid ho^ttfnh ribonuclease ngoai bdo 

h- '^°5l^ ' i ' *^"o^1" S'-'03779 cfi phdi ma hfia enzyme ribonuclease ngogi bdo hay khflng. chiing tfii tiln hdnh nufii cly 
^^"^^f},"'^"^-J'?^^^ mfli tm-dng dfii phosphate vdi dfii chdng la chiing gficB. lichenifonnis 
• . 1 ' (Hlnh 3). Djch nufii cly vi khuin dyoc thu d cdc pha sinh bydng khdc nhau vd sau dfi dy^c si> dyng cho phan 
yng 'n|^ "oat tlnh enzyme nbonuclease ngoai bdo nhy dd mfi ta trong phin nguyfin lifiu vd phyang phdp. Ngoai ra, t l 
bdo VI khudn tgi cdc pha smh bydng ndy cQng du'.̂ c thu lgi phyc vy cho thi nghifim tdch chilt RNA tfing so. 

I 2 

Hlnh 3. Ho9t tinh enzyme ribonuclease ngoai bao ciia chung dot bl^n &BU03719 vk chiing goc DSM13. Dir£rng llln chi duang 
cong sinh trydng ciia tfi bao, cac opt bieu do chl ho l̂ tinh enzyme ribonuclease ngogi bdo. Cfit mdu tring; ho t̂ tfnh ribonuclease ciia 
chiing gfic; Cfit mdu xdm: hogt tfnh ribonuclease ciia chiing dfit bî n.Thf nghifim l$p lai 3 l̂ n. 

Kit qud lhi> phdn dng enzyme cho thiy cfi sy khdc bifit ro rfit vfi hogt linh ribonuclease ngogi |?do giiJa chung dfit biln 
va chiing dfii chdng. Ci chOng dfit bien B. licheniformisABLi03719. hogt tinh ribonuclease duy tri d gia bj thip d todn bfi 
cac pha sinh tnj'dng khac nhau, trong khi chiing doi chdng co hogt tinh ribonuclease tang din vd dgt gid tri cao nhlt d 
thdi diem 2h sau khi t l bao bydc vao pha chuyin tiep (sau 8h nufli cly) (Hinh 3). Theo Hoi vd dfing tac gid (2006), khi 
nufll c ly t l bdo B. licheniformis trong dilu kien doi phosphate, sy bieu hifin gen BU03719 d mdc dfl phifin md tdng dan 
vd dgt gld tri Idn nhlt d khoang 2h sau khi t l bdo bydc vdo pha chuyin tilp Kit qua nay hodn todn phu hg'p vdl mdc 
dfl bilu hifin gen d cap dp djch ma md chiing to! thu dygc d chiing dfii chdng. Vific thilu hyt gen BU03719 bong hfi gen 
cua chiing dfit biln dan tdi kit qud hogt tinh nbonuclease ngogi bdo cfla chiing nay suy gidm ro rfit so vdi chflng goc 
chdng to ring gen BU03719 cfi chdc nang ma hfia enzyme ribonuclease tham gia vdo qua trinh chuyen hfia nguon 
phosphate td mfii trydng ngogi bdo. Ngodi ra. b'ong so cac enzyme nuclease ngogi bao bieu hifin d dilu kifin doi 
phosphate thi BLi03719 Id mfit trong nhdng pnjtein co hdm lyp'ng cao tich luy trong djch nufli cly (Hoi efa/. 2006)._̂ Bieu 
nay chdng to BLi03719 la mfit bong nhdng enzyme ribonuclease chu ylu tham gia vao qud Wnh phan gidi nguon ca 
chat RNA td mfii tnj'dng ngodl, cung cap lirgng phosphate thilu hut cho t l bao trong dilu kifin doi phosphate. Tuy 
nhifin vific thieu hyt gen BU03719 khfing Idm dnh hydng tdi sy smh tnj'dng cua chung dot biln so vdi dfii chdng (Hlnh 

'3). 
Xac djnh hdm lu-fi-ng RNA tfing s l 

ERNA tfing sfi td cdc miu thu di/gc d cdc pha smh tru'dng khdc nhau du'gc tach chilt vd xac dinh hdm lygng theo 
phyong phdp nhy mfi td d phdn nguyen lifiu vd phyong phdp Kit qua phan tich cho thay hdm lygng RNA tfing sfi trong 
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chSng ast biSn cao hon hSn so v « chijng 96c chiing to d Chung goc enzyms nSy vin hogt UOng trong moi tmetng nji 
bao (Hlnh 4). -

10 • 

3 8 

I / 
'" ,fl rl,rii,rl,il,i<l 

0.11 

Hinh 4. Hdm lirp'ng RNA tong sA trong chiing glc DSM13 vd chiing dfit biln dBLI03719 
Dirdng \\kn chl duu'ng cong sinh tnrdng c£ia tfi bdo, cdc cfit bleu dfi chl hdm lu^ng RNA tfing so. 
Cfit mdu tiang: RNA tfing so oia chiing gdc; Cfit mdu xdm: RNA tfing sfi oia chiing dfit biln. Thf nghifim Ifip lai 3 lin 

Theo Hartley (1989), trong B. amyldiquefadens bamase Id mfit enzyme ribonuclease ngogi bao vd hogt tinh nfli bdo cda 
nfi bi kim hdm bdi prot^'n cfl ten barstar. Tuy nhidn, chi cd khoang 30-40% bamase dygc duy b-1 bfin trong nfii bdo trong 
khodng thfli gian 90 phiit d trgng thdi lifin kfit vfli barstar (Chen. Nagarajan 1993). Tuy nhifin, theo Ulyanova vd dfing (dc 
gid (2011), gen ma hfia protein barstar chl cfi m$t trong h$ gen cua B. amyloiiquefaciens. Ngodi ra, hfi gen cfla vi khuSn 
ndy cfin md hfia mfit protein kim hdm Finase, YrdF, cfi dfl tyang dfing 49% so vdi barstar. Bang phin mem BLAST, idt: 
gid cGng chl ra sy t in tgi cfla gen YrdF bong mflt s l lodi thufic chi Bacillus nhy B. subtilis, B. pumilus, B. cereus vd B. 
lidien'dormis. Trong vi khuin 6. licheniformis. hifin chua cfi nghidn ci>u ndo xdc (^nh vai tro cua protein YnjF. Tuy nhiSn, 
bong hd gen cua vi khuin ndy, gen YrdF dugc cho la ma hfia protein dc chl enzyme ribonuclease. Nhy vdy, YrdF cfi 
thi Id protein tham gia vdo qua binh kim ham mfit phin sy hogt dfing cfla protein BLi03719 bfin trong t l bdoS. 
licheniformis. 

K^T LUAN 

Bing phyong phdp gdy dfit bien kigi bfi gen myc tifiu vd so sdnh hogt tfnh enzyme gld dinh giCra chflng dflt biln vd 
chiing gfic, chflng tfii khing djnh ring gen BU03719 cfi vai tro ma hfia protein cfi hogt tinh ribonuclease. Enzyme ndy 
dygc tfing hgp vd tilt ra mfii tnrimg ngogi bao, tham gia vdo qud trinh phan gidi cdc ngufin RNA nhim cung dp mfit 
lygng phosphate thilu hyt cho vi khuin S. licheniformis khi chung ggp dieu kifin dfii phosphate. Dya trfin sy cfi mgt cua 
nhCrng trlnh ty nhdn bilt ddc hifiu cua cdc nhan tfi dieu hfia. chflng tfii cho ring sy bilu hifin gen BU03719 trong B. 
lichenifonnis d dilu kifin dfii phosphate dygc dilu khiln bdi nhdn to Sigma tr* vd protein dieu hfia SpoOA. Bdy \d nhljng 
nhdn tfi cdm img sy bilu hifin cua cdc gen cfi vai trfi giflp t l bao vygt qua nhirng dilu kien mfii tnrdng sbess, thieu hyt 
dinh dydng, hlnh thdnh bdo b>. Ngodi ra, sy khdc bifit v l hdm lygng RNA tfing sfi giCra chflng dfit biln vd chiing gfic 
Chung tfi protein BLi03719 vin th i hifin hogt tfnh phdn gidi RNA bfin trong mfli tardng nfii bao. 
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SOMIWERY 

l i t o ^ u c l i ? ^ starvation conditions. B. licheniformis DSM13 cells secrete the protem BLi03719 wbich is annonted as i putative 
m ,1 ',nr-J ?"°r?'I '* ' ' '* ' '"*»t ' i<'tliat«ii037MftomB, l.rfreni/brjiii! and gene encoded bamase ftom ft omylcliqucfoclaa 
" " T . , - ' ° " ° " " '""» " 8™= stmcture and promoter refion. Tie inacdvation of BLi03719 resulted in higher total RNA 
„ « ™ r "J f ° ' "™? "•'"° " ' 1 ' "••»= "to stationary phases. Functional analysis showed lhatSi,0i7JS encodes for an 
mreceuularnhonucleasc which is secreted into extracelhilar medium when bacteria were grown under phosphate limitaUon 
conditions. Additionally, the mtmcelluW ribonuclease activity of BU03719 is partially inhibited by an inhibitor pmtem. 
Keywords: Bacillus lidumiformui, BUOnw, phosphate starvation conditiima, putative nbonuclease, 
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