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)T“\C BINH VAI TRO VA CO CHE BIEU HOA GEN MA HOA PROTEIN BLi03719
RONG BACILLUS LICHENIFORMIS DSM13

Nguydn Thanh Trung
Tring &m Nghin ci va Phst tidn, Trutmg Bal hoe Duy Tan, D& Ning
TOM TAT
E'::mﬁc didu kién 46 phosphate, 1€ bao B lichemformis DSMI3 téng hap vA tiét ra protein BLI03719 duoc ¢ho 12 mit logi
s 1g03i bio. Nhig phin tich trinh ty nucleotide chi ra ring gen BLi03719 wongB. lickenyformisva gen ma héa n
boat ;Z% B amyloliguefacienscé sw twong dbng 16 v trinh by nucleotide & trong gen v trong viing promoter. Thi nghiém bét
hoa bglzn C;c.vnfchP adng dp RNA tdng sb thu duoc tir ching dot bién cao bon hin so véi ching gbe khi té bio bude vio pha
i mﬂ;ﬁn phin tich _Vé‘\‘,hl'zc tng chi ra rang gen BL103719 mA héa cho mit logs ribonuclease ngoai bio va ching dwoe tiét vao
moi tnrimg neoal bio khi t bio vi khudn dwoc nudi trong cac diéu kién 461 phosphate. Ngodi ra, nghién ciru cdn chi ra ring hoat tinh
IZyme ndy & trong ndi bio bi iic ché mdt phin bisi mat loai protein e ché giing v barstar.

Tk khoa: Bacallus lichersformis, BL103719, dién kicn dér phosphate, riboauclease.
M& pAU

Bacillus licheniformis DSM13 14 vi khudn Gram duong sinh bio tir b " i
ng sinh bo tlr dugre st dyng trong cong nghidp céng nghé sinh hoc
;i.éhsér‘\ ,;‘r"’ﬂé‘ c4c enzyme, chit khang sinh va rét nhibu cac hgp chit héa hige quan trgng Khac. Gan day, ha gen 6da &,
lichieniformis a8 dugc gidi trinh ty (Veith ef af., 2004) va nhirng daic tinh sinh Iy ctia vi khudin ndy trong céc didu kién nusi
;? khac nhau ciing 3 duoe xac dinh. Khi nudi cdy tmnglggu kign ddi phosphata, 18 bao B. licheniformis cam Gng sy
u hign céc gen thuge Pho regulon, cho phép ching sir dung cac ngudn phasphate hu co thay thé (Har ef al.,
2006).B2n canh vigs tang cwvomg sy bidu hign cac gen thude Pho regulon, didu kién 44 phosphate cang dan 161 sy bidu
hién manh cée gen mé héa cho cac enzyme nuciease néi, ngoal bao ching han nhur yheR, YN, aucs, yurl, roh
VaBLI03719. Cc logi enzyme nuclease nhu Nuch, YfkN va BLi03718 thuge nhom nhirng protein ¢ ham legng cac dya
trén nhirng phan tich proteome ngogt bao {Hoi et al., 2006},

Trong hé genB. licheniformis DSM13 (M5 trén ngén hang gen: NC_006270.3), gen BLIO3719 dwgc chii thich la ma hoa
cho enzyme nibonucieass {huéc siéu ho RNase vi sinh vt (EC.3.1.27.3).NhGng thanh vidn degc nghién clu ky trong
siéu ho nay ta RNase T1 tr Aspegilius oryzae, bamase tir Bacilus amyloliquefaciens va binase tir Bacillus infermedius
(Yoshida, 2001). Trong 54 db, hal enzyma hamase va binase co sy twong déng cao vé cu fric, dic tinh Iy hoa cing
nhw céc déic tinh xde tc (Ulyanova et af, 2011). Trang 8. amyloliquefaciens, barnase (2 mét pratein ngoai bao cb kich
thude nhé voi 110 gbc amine acid. Enzyme nay 6 val trd phéin gid c4c phan t RNA thu nban dugc 1 méi trvimg
ngoai bao thanh céc phén tir ribonucleotida cung ¢ép cho lg b&o. Tuy nhidn, hoat tinh clia enzyme barnase trong méi
trurdng ndi bao bi kim ham déc hiéu bdn barstar, mét phan i protein nhd chiva 89 gée amino acid (Hartley, 1989).

Gan 4y, dya trén nhirng phan tich trinh ty nuclectide, gen BLi03719 trong B. licheniformis duos cho la mé héa enzyme
ribonuclease ngogi bao, o6 Kich thude, trinh ty nudeotide trong tw nhur gen ma héa enzyme barnase trong 5.
amyialiquefaciens. Ngoai ra, tinh ty amino acid cla protein barstar trong vi khudn nay cling 3 augc xac dinh (Niland ef
ai., 2010). Tuy nhién, hign nay nhimg nghién eiru vé chirc nang clng nhw co ché éu hda bifu hidn gen ma héa
enzyme ndy vén chia dwec tién hanh. Trong nghién ciru nay, ching i 18p trung vao phén tich co ché idqu hea bidu
hién cling nhw vai trd cla protein BLI03719 trang vi khudn B. ficheniformis DSM13 nhdm myc dich chon lgc loai
promoter thich hop cho vige thiét ké hé vector bidu hign trong B lichentformis.

NGUYEN LIEU VA PHUONG PHAP

Chiing vi sinh vat va diéu kién nudi cay

Tét ca cac chiing vi sinh vét s& dyng trang nghign clru nay diroc trinh bity trong bang 1. Mai truéng Belitzky Minimal
Medium dugc st dung cho cac nghién clru trong didu kién aoi Té bdo B. licheniformis duac nudi cdy lac &
37°C trong mdi trwéng BMM chixa 15 mM (NH4):504, 8 mM MgS0: x 7 Hz0, 27 mM KCI, 7 mM Na-citrate x 2 H,0, 50
mM Tris-HCI (pH 7.5) €6 bd sung thém 0.6 mi KH,POs, 2 mM CaCl x 2 Hz0, 1 uM FeS04 x 7 He0, 10 uM MnSO,4 x 4
H0 va 11 mM glucose. Trong cic thi nghiém nudi cdy trong didu kién d6i phosphate, ham krong phosphate va glucose
dugc giam xuding tuong ong can 0.15 MM va 4.4 mM (Voigt et af., 2008)-

Bang 1. Chung vl khua sir dung trong nghién ctu

Tén ching Kiu gen Ngudn
B. licheniformis DSM13 Wild type oSMZ
B, ficheniformis MW3 AhsdR1, fhsdRz (Waschkau ef al, 2008)

B ficheniformissBLIO378  AhstRY, AhstR2, ABLIO3719  Nghisn o ndy

Phwong phap gy a6t bién gen

Trong nghién ¢iru ndy, 6oan gen BLi03719 dwoc loai bd biing phuong phap tdi t hop twong déng Cy thé, cac san
pham PCR ¢b kich thuéc 700 bp thube viing phia fnréc (EA) va ving phia sau (FB) ¢da gen BLI03719 dugrc nhan Ian
béing cép mdi 1/2 vA 3/ trong (mg. Boan trinh ty 900 bp chira gen ma héa chit khdng sinh erythromycin (erm} tir
plasmid pAX01 duos nhan 18 bang ciip mbi 5/6. Gen erm sau 6 dwoc ni voi hai doan FA va FB nhd phuong phap
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. thanh doan -FB. DNA nay sau 86 duge bién‘ngp a0 cliing v khubn B. Iu:hanibmé
frvey N:chtmgﬂé '?oumh niy 0o Zﬁﬁ uasn}mmmkaze vai tro kich thich tinh khi bién cita vi khudn chi va plasmids
ol i kg b sung chil Khéng siah tefracyclie vao trong méi Ine0n mudi cdy (Hofimann a al, 2010) Guy
lrinh‘ bidn nap dugc ap dung nhy d3 md ta chi it b Hoffmannn va ddng tdc gia (2010).

s 3% bién chitng 151 tién hanh tach chiét DNA genome clia cac Xhudin lac tha augc va s dyng phuong
B:g‘é;gc':cvmﬂ;?mﬁm & Xidm tra sy ving m3t cla gen BL/03719. Doan DNA duoc nhan 1én sé duge glA i g
p!ﬂn!? ty 8 66 khing dinh chac chéin ham. Ching v khudn bi 66t bién mét gen BLI03778 dwac ky higu 1 B. ficheniformis
ABLI03719 (Bang 2).

Biing 2. Cic loal mdd sir dung trong nghién cin)

TGCTGGATCCCGGAAAGATTGCACAATC
GATATGGTGCAAGTCAGTCACGGATAAAGTCCTC
CTTITTGTIGTC GTC

1
2
; e \TTCATTFT( T

GAA]
: B EATIATCOGTBACTGACITGCACCATATC
£  GACGATCCGGTCTGACACAAAAGCGACTCATAG
7  TGCTGGATCCATTCAAGATGATTGCAGAC
8 GATGAAACCTATCTGCTGGACACTGGATTC

Tach chiét RNA téng sé

i khuAnduge thu & cac pha sinh tnréng khac nhau va ddm bao ham leong é bao la gi(‘lrg.nhs!.‘ ot
?&"f;'a‘i.b;ﬂ ﬁm" RNA tng s saup @6 Guge tach chiét va tinh sach b%r!g b TRzl Plus RNA Purification Kk
U 3. Quy trinh tich chibt duge mo 1 chi tiét thee hudng dfin cila nha san xudt, Ham leong RNA tBng sb rong
e4¢ mAu tach chidt duge xic dinh bing thiét bi quang phd NanoDrop 2000¢ (Thermo Scientific). RNA 1Bng s8 sau kN

téich chiét ducrc luu gicr & -

Néc dinh hoat tinh enzyme

Chiing géc va ching 40t bikn due nudi cAy trong didu kign déi phosphate BMM va dudmg cong sinh trrdmg durge xic
d]nh"t?éa;ccach dungé hip phy quang OD i cic thivi didm 4-8 gitr sau nudi cAy. Dich nubi cdy & cac pha sinh truéng
Kkhac nhau ssu khi 03 logi b t 3o bing ly tam s& dirge sl dung cho thi nghidm sxac dinh hogt tinh enzyme
nbonuclease. RNA tir nAm men durge st dung lam co chét a& xac dinh hoat tinh enzyme ribonuclease theo phuong
phép duge mb 1 bii Mossakowska va ddng tc gid (1989). Theo d6, 100 pL dich nudi cay dugc t’vr!dén vtv.mpr
dung dich 83 dugrc 0 Am 0.1 M Tris/HC), pH 8.5 chira 2 mg/mL RNA ném men. Hén hop nay sau 46 6 dugc & &37°C
trong 10 phiit. Phan {mg thily phén RNA sé& dén 16i viéc giam do hdp thy &nh sang & budc song 298 nm. Haat tinh
anzyme dugc xac dinh dyra tréin vide ding dutmg chudn enzyme ribonuciease thirong mai.

KET QUA VA THAQ LUAN

Phén tich trnh ty nucleotide

SUr dyng cdng ey BLAST trén NCBI, chiing 16 théy réing trinh ty gen BLi03718 trong B. licheniformis DSM13 cb ol sb
twong dgbng dat 71% so wi trinh ty gen ma hoa enzyme bamase trong B. amyValiqn:efacisns FZB42 (Hinh 1). Bay Al
do ma gen BLiB3719 dupc cho 13 m3 héa enzyme ribonuciease ngoai bae ¢6 au iric va hoat tinh twong By th
enzyme bamase.

BL203719 130 GTCATCARTACATT CGACTATATTGT TGCCTGAC 189
IR I R

Barnase 3310154 GT TTGAC GGATTATCTTCAGACCTATCATAAGCTTCCTGAT 3310213

BL203719 190 AACTTCATCAC AATTAGGCTGGGATCC BATCTG 249
TN I

Barnase 3310214 AATTACATTACAA ATC 'CTT 3310273

BL103719 250 T ARG 306
R I

Barnase 3310274 A AA 3310333

8Li0371% 307 eT-6c CCGACATCAAC 365
NN N I e

Barnase 3310334 CTCCCTGLC TARCTAT: 3310389

BLI0ITIS 366 aT TATTCTAACGACAGACTGGTT GACTGA 425
VO RLTEEE 0 L T TR ATy e 1

Barnase 3310390 CTTCAGAAATTC. TCTTTACTCARGCGAC GACAGA 1310449

BL103719 426 CCACTATAARACGTTTACGAGAATGAGA 453
D) OTELENE Ll e
Barnase 3310450 TCATTATAAAACCTTTACAARAATGAGA 3310477

Hinh 1. Xhéo sit 4 trong ddng trong lrinh leotide gic icheniformi: o h6a
barmase trong B, amyfolig b ¥ nucleotida gira gen BLIO3719trong B. licheniformisDSM13va gen
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D
Va U sir tong aling vé viing ma hoa protein rén, chiing t3i tién hanh khio sat vé so sanh viing promoter didu khién

rs]:a':;‘élﬂbng ciia har gen ndy. Theo Ulyanova va dang tac gid (2014), viing promoter cla gen ma hoa bamase duge
olia gen cﬁbb‘ nhan t6 Sigma o* dia trén vi tri nhan bidt dac higu -10 (TATAAT). Ngoai ra, tic gid cho ring s biéu hign
Pratein e n phy ﬂ:mbc vao pm[eir‘j didu hbda Spo0A dipa trén sy ¢ mt ca cac vi tri nhan biét dac hidu (TGTCGAA) cia
CAC phin z trén viing promoter cGa gen (Hinh 2).5po0A 1a mét protein didu hda da chire ning, tham gia vao kiém soat
thay tran céng Stress nhv qua rinh hinh thanh bao tir, hinh thanh mang sinh hoc (MullAe ef al. 2003). K&t qua so sanh cho
b0 higm hai ving promoler ddu xudt hign nhimg vi tri lién két aac. higu ciia u‘]a " va SpoDA. Pidu nay cho thiy sy
o sy ma;a,ﬂeﬂfi—f"wm trong 8. ficheniformis DISM13 ciing c thé chiu sur Gidu hda béx ndn t8 Sigma o*, déng thot
thé "uCIantigeladdl U hoa bén'prfnem_ SpalA. D& b két ludn chinh x&c hon, cin tén hanh thi nghigm gay dét bién thay
nhiing thay g6i on lai cac vi tri nhan biét ddc higu clia cac nhan 15 didgu hoa ddng thoi xac dinh sy anh hudng ciia
'Y €01 d6 t6i qua trinh bidu hién genBLI03719.
BLio3T1e
T AT AR AT TTACAATAMTATANTGATTTTT GGG CATGTTTTAAGGTACARTTCAAGATOATTOGAGAGGGARTATGCAAA

AhTe
e T AR O CATGAAGG CACATTCTTCATGTTTATOTTATAAMGTCTARMGAGAGEGAGGACTITATCCGTG
10 RBS

Start coden
Bamase
[ESSceamanceTracTAcaARTTT TeccasTIGeT TTATTTTT ACTA
[AAATTC
CTTTCTATICCTTTCTTTCG T GG TGAT) CAATGAMAAGCAATCAGCTTCACATIBATOAAMAT GOCAGGTATTGCTITG

-1 Res Start codon

Hinh 2. G
gé: kgl x.“:"gi:o‘:;’r'::%cua gen BLIO3719tong B. licheniformisva gen m3 hoa bamase trong B. Amylofiguefaciens. RBS: Vi trf

5 v ti fen két o b 4 0
i hén két clia protein didu hiva SpodA duge 3ong khung. Dau gach chan chi'v( i nhgn bidt -10 clia nhan
Bénh gia troat tinh ribonuclease ngoai bao

Bé'xéc djnh liu gen 5L19371_9 ©6 phi ma hea enzyme ribonuclease ngog: bao hay khéng, chiing 16i tidn hank nudi cdy
ggmgadm bienB. lichen#omisABLI03719tong m8i truirng dbi phosphate véi déi chisng 1a ching gAcB. ficheniformis
DSM13 (Hinh 3). Dich nudi cdy vi khudn duge th & c4c pha sinh tnedng khac nhau va sau d6 duge sir dung cho phan
(ing thir hg_al tinh enzyme ribonuclease ngoai bao niw da md 13 trong phan nguyan ligu vi phuong phap. Ngoai ra,
bao vi khuén tai cac pha sinh tneéng nay cling dwgc thu lai phye vy cho thi nghiém téch chiét RNA tdng sb.

Woat tinh ribonuclease |UfmL)
Sinhteuréiag [OD 500pm)

Thil glan [h]

Hinh 3. Hoat tinh enzyme ribonuclease ngoai bio cia ching 4ot bién ABLIO3719 va ching gbe DSMM3. Dudmg libn chi duéng
cong sinh tawdng clia 1& bio, céc eft bigu g5 chil hoat tink enzyme riboruclease ngog! bao. C3t mau tréng: hoat tinh ribonuclease clia
ching gbe; Cot maw xam: hoat tihh ribonuciease ciia ching &3t bign. Thi nghiém I3p Iai 3 [An.

Két qua thir phan (ng enzyme cho thly o sy khic bigt 16 rét vé hoat tinh ribonuclease ngoai bao giva chiing dét bién
va chiing déi chirng. ¢ chiing dét bién B. ficheniformissBLI03719, hoat tinh ribonuclease duy trl & gia I thép & toan bd
cac pha sinh treing khac nhau, trong khi chiing déi chirng ¢6 hoat tinh ribanuclease ting dan va dat gia trj cac nhét &
théi didm 2h sau khi t& bao budc vao pha chuyén tiép (sau 8h nudi cdy) (Hinh 3). Theo Hoi va ddng tic gid (2006), khi
nudi cdy té bao B. licheniformis trang didu kien aai phosphate, sw bidu hign gen 5Li03779 & mirc 4§ phign ma ting din
va dat gid tri 16m nhét & khodng Zh sau khi t& bao budc véo pha chuydn tiép Két qua nay hoan toan phi hop véi mirc
da biéu hien gen & cap d& dich ma ma chang 161 thu dwere & ching 86i chimg. Vige thiéu hut gen BLi03719 trong hé gen
ciia ching gt bién dan 16i két qua hoat tinh nbonuclease ngogi bao cba ching nay suy gidm r& rét so voi ching géc
chisng 4 rang gen BLI03I719 ¢6 chirc néng ma héa enzyme ribonuclease tham gia vao qua trinh chuyén hoa ngudn
phosphate tix méi trUONG ngoai bao. Ngodn ra, trong sb cac enzyme nuclease ngoai bao bieu hign & didu kign d61
phosphate thi BLI03719 1a mdt trong nhivng protein ¢ ham lueng ¢ao tich Iy trong dich nudi cdy (Hoi ot al. 2008). Bieu
nay chirng 16 BL103719 |& mdt trong nhirng enzyme ribonuclease chi yéu tham gia vao qua trinh phan gidi nguén cor
chit RNA ti mo tnudng ngodl, cung ¢ép luong phosphate thiéu hut cho té bao trong didu kién ddi phosphate. Tuy
nhign, vige thiéu hut gen BLIO3719 khing lam anh histng 161 sy sinh trudng edia chiing dot bién so v&i d6i chirng (Hinh
-3

Xac dinh ham (rong RNA téng sé

{RNA téng sb tir caC miu thu Gugc & cAc pha sinh trwéng khdc nhau dugc tach chiét va xac dish ham lugng theo
phuong phap nhw m6 18 & phin nguyén i va phusomg phap K&t qua phan tich cho thay ham lueng RNA téng s trong
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chiing agt bidn cao han hin 50 v chiing ghc chimg t & ching g8G enzyme nay vAn hoet ddng trong mé tneérng i
bao (Hinh 4). -

Q
10 1
78
H 1y
3
2 H
H 2
e 01§
£ £
£2 -
=

o | 0.01

o 4 5 mégaam & o

inf1 4. Ham | RNA ting g8 trong chilng géc DSM13 vi chiing dotbién ABLi03718
g:‘x“r‘ng hén chmg cong sigh hubngncaa ] béun. cac obt bidu 8 chf ham lugng RNAtng s6. X
Cat mau tréing: RNA thng 56 cia chimg géc; COt mau xam: RNA tdng sb cia ching agt bidn. Thi nghiém (3p tai 3 An
Theo Hartley (1989), trong B. amylofiquefaciens bamase [ mét enzyme ribonuclease ngaai bio vé_hoat tinh npi bao clia
6 bj kim ham béi protein c6 tén barstar. Tuy nhién, chi o6 khodng 30-40% bamase dugc duy trl bén trang néi béf: frong
khodng ther gian 90 phit & trang thai lién két vai barstar (Chen, Nagarajan 1993). Tuy nhién, theo Ulyanova va dong the
gia {2011), gen ma hda protein barstar chi cé mét trong hé gen clia B. amyloliqusfaciens. Nggal a, hé gen clia vi khuln
rdy con ma héa mdt protein kim ham Rnase, YrdF, cé d¢ tvong dbng 49% s0 v&i barstar. Bang phin mém BLAST, tic
gia cling chi ra sy tbn tqi clia gen YyGF trong mdt sé lodi thudce chi Bacilius nhw B. subtifis, B, pumilus, B. cereus va B,
lichaniformis. Trong vi khudn B. licheniformis, hian chua cé nghién clru ndo xac dinh vai trd clia protein YrdF. Tuy nhign,
trong hé gen cita vi khuan ndy. gen YrdF dugc cho ta mé hoa protein rc ché enzyme ribonuclease. Nhw vy, YrdF o
thé 14 protein tham gia vio qua trinh kim him mdt phAn sy hoat déng cla protein BLIO3719 bén trong 4 biod.
licheniformis.

KET LUAN

Béng phurong phép gdy dot bién foai bd gen myc tiéu va so sanh hoat tinh enzyme gia dinh gilba ching dét bién vA
cnlng gbe, chung 18 khing dinh ring gen BLi03779 cb vai trd ma hba protein ¢d hoat tinh bonuclease, Enzyme ndy
dugc tgng hop va ti$t ra méi tnrémg ngoal bao, tham gia vao qua trink ghén gidi cac ngudn RNA nhdm cung cip mit
Irgng phasphate thiéu hyt cho vi khun B. licheniformis khi chang gap didu kign doi phosphate. Dira trén sy co mat cia
nhing trinh b nhan bist dic hidu ciia cée nhan 16 didu hoa, ching (61 cho ring siy bidu hién gen BLG3719 trong B
Hicheniforrnls & diu kign dé phosphate dugc didu khién bl nhan th Sigma o” va protein didu hda SpalA. DAy 13 nhang
nhan 14 cam img sy bidu hién clia cic gen co vai tro giup & bao vot qua nhizng didu kién mai trudmg stress, thide hyt
dinh dugng, hinh thanh bao . Ngoai ra, si khac bigt v& ham lrong RNA 13ng 83 giGa ching ddt bidn va ching gbt
chimg 13 protein BLI03719 van thé hién hoat tinh phan gidi RNA bén trong mé1 fnromg néi bac.
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IDENTIFICATION OF THE ROLE AND THE EXPRESSION OF BLI03719 GENE
INBACILLuUS LICHENIFORMIS DSM13

Nguyen Thanh Trung

Center for and d , Duy Tan University, Danang

SUMMERY

Under phosph; i it

. 2 B. licheniformis DSM13 cells seorete the protein BLi03719 which is annotated a5 a putative

ribanuclease. Sequence analyses indicated that BLIO3719 from 5. lickeniformis and gene encoded barnase feom B. amyloliguefaciens

are almost identical both in gene structure and promoter region. The inactivation of BE:03719 resulted in higher total RNA

concentration in mutant strain when cells come into stationary phascs. Functiopal analysis showed thatBLi03719 encades for an

eutracellular ribonnelease which is secreted into extracellular medium whea bacteria were grown under phosphate limitation
ditions. A the intracellular ribonucl tivity of BLi03719 15 partially inhibited by an tnhibitor protein.

Bacillus lichenj BLI03719, phosp putative
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