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TOM TAT

Bacillus subalis di duoe dimg d€ bidu hi¢n céc protein dang tiét dimg trong cong nghiép tr liu, abumg nghién ciu st dung 4& bidy
hién virgt e protetn né1 bao hwémg dén thu nhin protein cdn chus dugc kham phi. Enzyme casein kinase _('C‘K_l])) ©d vai trd quan
trong trong nhip sinh boc ngiy (circadian thythm) va didu hoa su vin chuyén IF6 (em:zfoqc !mr_lslannn initiation fxc_lor §) [} k;:é.
nhin - mjt protein ¢6 vai trd quan trong trong smh tdng hep tién phin 60S cia ribosome bio nhdn Lbu'c :I'mng bio cdondy, chimg
154 sit dyng CK1D lam md hinh dé biéu hién va tich ché ving bogt tinh cita enzyme ndy trong B subtilis s dyng plasmid dugy phit
trién béi nhom oghun cirv trong nhimg ndm gin day. Diu tién, gene mé héa cho CK1D duge dong héa vio mft vector bidu hiéa cho
B. subsils, trong 86 CK1D duge ghn vér mt dudi dung hop c6 mang His-tag. Ké dén, &nh budmg clia nhigt d§ lén sy biéu hién dang
tan cia CK1D dung hop duge khio sat. Sau 46, CK1D tinh sach khéng mang dusi dung hyp duce thu ohn théng qua cdc bude tinh
ché khéc nhau nhu séc k¥ 4 lyc, cdt bd Aubi dung hop, trao db: {on. Khéi luong phin tir cda CK1D dwge xdc dinh lai bing LC-MS.
Két qui cho thiy c6 thé sit dung B. subilis lim chimg chit 48 bidu hién protein ti 15 hop va protein CK1D dugre tinh sach b tifm
uiing s dyng trong cc nghién cin smh héa va sinh if khic

Tie khda Bacillus subtitts, CK1D, pHT vector, Pgrac212.

mér pAU

Protein kinase 13 mdt enzyme kinase c6 thé thay d8i mdt protein khac béng céch gan vio né céc nhém phosphate. Sy
phosphoryl héa thung din dén cac thay ddi v& chire nang clia protein dich bing cach thay dét hoat tinh enzyme, vi trf
trong t& bao, hodc twong tc v&i cic protein khic. B& gene ngudi chira khodng 500 gene ma héa cho céc kinase vi
chiém 2% cac gena ngudi. C6 dén 30% céc protein ngurdi co thé bi thay ddi béi hoat tinh ciia eac kinase va céc kinase
didu hoa phdn iém cac con dudmg té bao, ddc bidt cb lizn quan dén con dudng truydn tin hidu Hg protein kinase CK1
ngudn duge ma héa bdi séu gene (g, v1, v2, ¥3, 5, and &) va dibu hda cdc qud trinh sinh héa khac nhau bao gdm duimg
truyén tfn higu hedgehog, nhip sinh hoc ngay (circadian rhythm), e ché khéi u o6 lidn quan p53 (Cheong va Virshup,
2011). Hp CK1 cia cac kinase serine/threonine diéu héa cac qua trinh sinh héa théng qua viéc gén vao va phosphoryt
héa cac co chét protein. Trong s6 d6, CK1D (5) c6 vai tré quan trong trong nhip sinh hoc ngay (Xu et af., 2005; Meng et
al., 2010) vé didu hoa sy vén chuydn elF6 (eukaryotic transiation initiation factor 6) ra khdi nhan - mot protein cd vai trd
quan treng trong sinh téng hop tidu phin 60S clia nbosome (2 bao nhan thye (Biswas ef al., 2011). Vi vai trd quan
trong nhiw vily, vige khdo sat cdc cach khac nhau dé bigu hién va tinh ché cac protein kinase mét cach dé dang phyc w
cho cac nghi#n ciru céc dac tinh sinh héa, cdu tric hay cac phan te tc ché nd 14 didu cAn thiét,

He théng bidu hign protein & B. subfilis hién dang dugc quan tdm nghisn ciru va 3a cb mot s hé théng bidu hign cho
phép protein bidu hign hiéu qua cao. Trong 46, hé théng vector pHT da duwec phan phéi béi cang ty Mobitec (D), cho
phép bidu hign protein higu qua trong B. subtilis. Tibu bidu cha nhém vectar pHT |3 pHTO1 (Nguyen et af., 2007) b
mang premater Pgrac, cha phép bidu hién protein tai tb hop ndi bdo 18n dén 16%. Nh3m cai thién hg théng bidu hign
nay, mét thie vién c4c promoter ¢6 ngudn gdc 1 Pgrac dwec tao ra bing cach thay ddi mot hay két hgp nhidu yéu
ts8n ving bo t5n nhdm tao ra nhixng promoter manh hon vési higu qua hoat déng cao hom. Chung t6i 74 tao ra mt the
vién &6 hon 80 promoter chira cac bién thé ciia promoter Pgrac cho phép sang loc lya chen promoter pht hgp theo ydu
clu sir dyng (Phan et al., 2010). Céc promoter cda thu vién ndy dwgc chia lam hai nhom chinh: (1) cai thién d§ manh
clia promoter théng qua vigc thay 441 cac nucieotide & cc vi tri bao tdn nhw UP element, ving -35, vang -15, viing -10
vé& vling +1 (Phan et al., 2012); (i) cai thién &5 bén clia MRNA thong qua vigc thay ddi trinh ty nucleotide tir viing +1 dén
codon mé dau. Trong thur vién nay, promoter Pgrac212 thuéc nhom thi 2 e6 kha nang cho phép bidu hign protein 14 #
hop ni bao lén dén hon 26% protein tdng (chua cng bd). Trong nghién clru ndy, vector bidu hign vdl promoter
Pgrac212 dugrc sir dung aé biéu hién GK1D trong B. sublifis.

Trong nghidn ciru co ban hay tmg dung can protein tai 18 hop, vigc bidu hién va tinh ché protein mgt cach d& dang ¢
& ¢ao lubn  lva chon dugc weu tién hang diu. Chinh vi vy ma vige sir dyng E. coli 4 bidu hign va tinh ché protsin
14i 16 hop tudn 12 lva chon dAu tién trong céc thi nghidm cin thu nhan proteln. Tay nhién, viée bidu hign cac proten
kinase trong E. coff khéng phai kic ndo cing didn ra mét cch thuan igi. Do vy, tham d& cde hg théng bidu hién don
gidn cha phep bigu hign va tinh ché protein a1 t8 hop voi sé lugng Ien mit cach dé dang 1& mjt trong cic hutng mé
ching l_b] quan 1am. Trong nghién civu nay chiing 18i st dung CK10 nhur mét protein mé hinh d& bidu hign kinase trong
ﬁ. subtilis rjhém thigt Iép‘qui trinh thu nhén protein kinase trong B. subtiis va im hidu kha néng sir dyng B. sublilis cho
viéc bidu hién va tinh ché protein t4i 1 hop. Ngoai ra, véi myc tiéu 12 thiét Iap phuong phap thu nhan protein CK1 tinh
sach cho myc dich rlghién ct'n.! tiép theo, chung t6i tién hanh ddng héa gene ma héa cho viing kinase cua CK1D vatinh
ché qua hai birre gom trao 40 ion trén SP-Sepharose va sic ky 4i e vGi casein-agarose (Longenecker et 2/, 1996}
tuy nhidn vigc tiah ché theo phuang phap nay trd nén rét kho khan va tén nhidu thir gian. B thize hign viec sic ki |
lc mét cach 4B dang hon, CK1D duvn‘gén v&i mot dudi dung hep o6 chira His-tag cung vai vi tri ¢4t cla protease |
TEV. Protein dwoc tinh sach théng qua sic ky di lyrc qua oot Ni-NTA, logi bé dusi dung hop, trao ddi cation va loc gel i

VAT LIEU VA PHUONG PHAP

Chiing vi sinh vat, plasmid va méi trwéng nusi céy. E. cofi GmniMAX {Invitrogen) dvoc ding @8 dong héa va
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Subtilis 1012 (leud8 metBS trpC2 hsdRMI) dugc ding dé bidu hign protein t4i 18 hop. Plasmid pHT212 (Phan ef &l..
2019) diing lam plasmid khung g8 thiét ké plasmid bidu hign va plasmid pHT320 ding fam khudn dé khuéch dai gene
dung hgp méx hoa cho lysSN-His-TEV durge cung cip bad Cong ty TNHH Cong nghé Sinh hoc HT. Plasmid pCKD1 dl‘mg
1am khutn dé khuéch dai gene ma hoa cho CK1D duere cung cép béi TS, Daniel Rauh. Cac plasmid dwgc str dyng d
khdo sat siz bidu hign bao gdm pHT1161 va pHT1162 co so b cAu tnic nhur Hinh 1. T bao E. coli va B. sublilis dwoc
nudi céy lic rén mbi g Luria broth (LB) & 37°C, khang sinh duge thém vao véi ndng di teang g (ampicillin 100
paiml déi véi E. colf v chloramphenicol 10 gimi adi vér 8. subtifis).

Déng héa plasmid pHT1161 va pHT1162. Plasmid pHT1161 (Pgrac212-CK1D) ¢6 mang gene ma héa cho CK1D chiu
sw .klérl'l S04l clia promoter Pgrac212 dugc thiét ké nhir sau. Gene mé héa cho CK1D duge khudch dai sir dung cap
méi, CK1DTF. 5-GGAAGGATCCATGGAGCTCAGGGTCGBGAATAG-3' (vi tri cit cia Bambl dure gach duwdi) va
CK1D_R, 5" CGACGGACGTCEGGCGCGCCAAGGCCTG-3 {vi tri cit cita Aatll duoc gach dudi) vii khudn pCKID.
san phém_ PCR Gurgc xi iy bang BamHI, ndi voi pHT212 Guge xir Iy BamH| va Aafil va san phdm ndi uec bién nap
vao E. coli. P!as‘rrnd pHT1‘l_62 duoc tao ra bang cach khuéch dai doan gene dung th of chi¥a fysSN-His-TEV va chén
vao pHT1161 tai BamH| s dung kit In-Fusion (Clontech). Cac méi dugre sir dyng de khuéch dai doan gene dung hop
ndy gdm LysSN_F, 5-TTAAAGGAGGAAGGATCTATGAGTCAAGAAGAACATAACCATGAAY va LysSN_R, 5-
GAC(IJCTCAGCTCCA'I'['CCCT‘GGMGTACAGGTI'CTCACCGCCACCGCCAGAAGAATGATGATGATGATGGTGAGAT

CC-3' {viing DNA gach dui cin cho dung hop). Cac plasmid tao thanh duoc gidi inh tw dé kiém tra tinh nguyén ven
2 dﬁ"ﬁ? khudn clia cac doan gene. Hinn 1B thé hign so @6 clia plasmid pHT1162, viing promoter, gene muc tiéu va vj tri

c méi.

Khio sit biéu hign ciia protein muc tidu (budc 2, Hinh 1A). Ching B. subliis mang cac plasmid duroc nubi cly lic
trang mdi trrrng LB & cdc nhigt d6 37°C hodc 23°C. Té bao duorc thu nhan sau 4 gity ¢3m img IPTG trong tneong hgp
nudi cly & 37°C va sau 16 gior trong treang hap nuéi cly & 23°C. Té bao duge xir Iy bing lysozyme va pha v té bao
bang sonicator v mau ndy dugc goi 12 protein tdng (T). Tiép dén, mu 1 bao bi phd v& & dugc ly tam 12000 rpm,
trong 5 phit, trong eppendorf 1.5 ml va dich ndi & bén tén goi 13 dich hea tan (S). Cac dich hoa tan nay sau d6 dugc
tron véi cac hat agarose Ni-NTA (Qiagen) va duge riza. Céc protein o6 dudi His-tag bam Ian cac hat nay sé disoc tron
véi dém nap mAu cho SDS-PAGE va mau ndy dugc goi 14 His {HInh 1C).

Thu nhdn protein C!(1D qua «‘:ét HisTrap {brrac 3 va 4, Hinh 1A). Té bao dugc nubi cly & 23°C va thu nhin trong ty
nhir myc khdo sat bieu hién. Té bao dwoc phé v biing lysozyme va sonicater trong dém ly gidifdém 1 (Napi 50 mM, pH
=76, NaCl 300 mM, DTT 1 mM, lysozyme 250 pgimi, protease inhibitor 1 vién/50 mi, PMSF 1 mM). M3u duoc ly tam
tanh va dich ndi duoe Ibu 13i dé cho qua cdt HisTrap HP 5 mil (GE Healthcare) irén may FPLC. TAt o cac birdc qua cit
déu duorc thyc hién trong phang 7°C. Téc d6 dong cho qua ¢t 12 2 miphit Sau khi nap mau, cit duee rrabling dém
nra c4tidgm 2 (Napi 50 mM, pH = 7.6, NaCl 300 mM, glycero! 5%, imidazole 20 mM, OTT 1 mM). Sau cong protein dugc
thu nhin bang dém 3 {Napi 50 mM, pH = 7,6, NaCl 300 mM, glycero! 5%, imidazole 250 mM, DTT 4 mM) theo gradient
nbng &5 imidazole. M6t 56 cac phan doan sau khi qua cit dugc phan tich trén SDS-PAGE. Cac phan dogn co chira
protein dung hep (CK1D fusion) s& dugc thu nhan ehe budc tiép theo.

Protein dirgc thu nhan & trén s& dwec cit bing TEV vér 18 TEV so vdi protein mau [ 1: 30 theo trgng lwgng, trong 16
gior, & 7°C. Bgm chira trong mau duos sir dung trong phan (g ¢t TEV (Tris-HC| 25 mM, pH7,6, NaCl 100 mM,
Glycerol 10%, DTT 1mM, EDTA 0,5 mM). Miu sau khi ct degc loai bd EDTA va ngp (ai qua cat HisTrap HP 5 ml véi téc
36 dodng 2 mi/phdt trén méy FPLC. Thu nhén cdc miu di qua cdt v& cac mdu duoc dung ly theo gradient ndng d6
imidazole; phan tich cac mu nay trén SDS-PAGE @& x4c dinh cac phan doan chiva protein muc tiéu va thu nhén lai cho
budrc tinh ché ké tiép.

Tinh ché protein CK1D theo phwong phip trao ddi cation, loc gel va xac dinh khéi Wrong phin tie (budc 5, 6va 7,
Hinh 1A). B&m clia mau protein dugc thu nhan & bute 4 & trén duwrae thay a5 dém thdm tdch (dialysis bufferyagm 4 98
gidm NaCl xubng con 20 mM NaCi va dugc nap [&n cét HiTrap SP FF 1ml vai téc 46 dong 1 mi/phit trén may FPLC. Cot
s8 dupc rira bang dém tham tach va sau d6 protein diroc thu nhan s dung dém B cation/dgm & (Tris-HCI 25 oM,
pHT,6, NaCl 500 mM, Glycerol 10%, DTT 1mM) theo gradient ndng db NaCi; phén tich cac mau ndy tren SDS-PAGE dé
x4c dinh cac phan doan chira protein muc tiéu va thu nhéan lai cha buéc k& tiép. Protein dwgc thu nhan & budc Sitrao
ddi calion s& dugre nap qua ot Superdex 75 10/300 GL (GE Healthcare) v&i tc 49 dong chdy 1 mifphat trén may FPLC.
Bgm 6 ditng cho lgc gel c6 thanh phan gdm: Tris-HCI 50 mM, pH7,6, NaCl 300 mM, Glycercl 10%, DTT 1mM, EDTA 1
mM. Céc phan doan dirgre thu nhan s& phan tich trén gel SDS-PAGE. Mau protein duoc trao dbi dém bang nudce sir
dyng b kit DyeEx 2.0 Spin kit {Qiagen). M3u sau dé s& dwoc nap vao LC-ESI-MS trén cit C4. Khéi lrgng phan tr coa
protein s& dugce tinh todn bang churong trinh MagTran.

KET QUA VA THAO LUAN

Vi mye tiéu 13 tinh ché protein CK1D, chiing t6i a3 tién hanh tgo plasmid pHT1162 trong g6 CK1D dwoc dung hop véi
phin dAu N cia gen méa hoa lysine synthetase, His-tag va vi trl cat cia TEV (LysSN-His-TEV-CK1D, duogc goi la CK1D
fusion). Protein CK1D fusion duoc bieu hign trong 8. subtilis 1012 va duge thu nhan théng qua cét HisTrap; protein nay
sau 86 dwoc cit bang TEV va thu nhan lai qua cft HisTrap. Mau protein sau khi bi cit bing TEV co &i lvc véi cdt
HisTrap sé bj gitklgi. C4c phan dogn chiva protein CK1D sau d6 sé duor tinh ché théng qua séc ky trao @8 cation va loc
gel. Sau cung 56 dugc kidm tra lai khéi legng phan 1 bing LC-ESI-MS. Céc nl dung chinh trong bac eao nay duge s
@b hoa trong Hinh 1A.

Tao plasmid va kiém tra si bidu hign tan

Plasmid pHT1162 c6 mang gen mé_ héa ghu CKI1D fusion (LysSN-His-TEV-CK1D) durgc tao ra vin so dd nhw Hinh 18.
So db vi trf promoter Pgrac212, vi trl clia cde phan dung hep va cac mdi dwge the hign nhw trén Hinh 18. Pay fa
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plasmid con thei cho phép dong héa trong E. col vai gen khang khéng sinh ampiciline va bidu hién trong B. subtife
gen khang khang sinh chloramphenical.
- . - - T Phutn
ang B. subfilis 1042 ¢6 mang plasmid pHT1162 dugc str xiur)g khdo sat sy bieu hi.éﬂ !an va sy bam ién oft.

Er:':.?; (61 khao sat sy bidu hign tan & 37°C (Hinh 1G), tuy nhign hau hét cac protein & dang khang tan V1 trong mlly
peotein tan (S) khong chira protein muc tidu va hé qua la protein khong Mé_ bam_ 1&n _hal agarose Fh-NTA, M_()t "“"E
nhimng cach de lam tang tinh tan cla prolein 14 tam gidm nhiét d6 rong qué trinh bidu hign; day & mt trong nhimg ﬂ‘(
phép thuimg duere thue hién cho E. coli. Thi nghiém duge thue hign &23°C (Hlnh_1(§) cho thiy protein myc tiéu eﬁn‘z
in & miu protein tan (S); protein muc tiéu nay véi kich thwdrc khoang 56 kDa da co hé bam [8n hat agarose N"NTA
Nhéim kidm tra protein dipgc bam 18n ot co phai 1a protein CK1D fusion hay khang, ching i da tién hanh xir Iy ching
viri TEV. Két qua trén giéng TEV (Hinh 1C) cho thdy protein myc tiéu CK1D fusion bi cat va cho ra vach protein o5 kich
thuec trong (mg v kich thunie CK1D, khoang 37 kDa. Nhu vy, protein dung hop CK1D c6 thé dugc bidu hign tan
trong B. subtifis & 23°C va 6 thé sir dyng didu kign nay dé bidu hién trong binh nudi cdy hay fermentor Iém hon va tda
hanh tinh ché trong cac burre ké 5ép.
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Hinh 1. So db cla cic bwoe thi nghiégm chinh, plasmid pHT1152 va Kiém tra s\ biéu hign cla CK1D dung hop. 4,
50 85 cac hurdre thi nghiém chinh. B, so a& cda plasmid pHT1162 v& so 63 v| trl promoter Pgrac212 gen dung hep vé vi trl clia céc md
ding cho PCR. C, SDS-PAGE khio s4t sur bieu hign cira protemn dung hop & 37°C va 23°C (buc 2, Hinh 1A); CK1D fusion 1 protein
dung hgp gdm LysSN-His-TEV-CK1D (irong d6 TEV I3 vj tri nhan biét clia enzyma TEV); T, pretein téng; S, phan daan pratein hoa tan,
His, phén dagn protein hba tan bam |€n hat agarose Ni-NTA; TEV I mAu protem bam 18n hat agarose Ni-NTA Suye x Iy bdng TEV, M,
thang profeln

Thu nhin CK1D qua ct HisTrap
Té bao ¢6 bidu hign protein CK1D dung hop duge pha ver va dich protein tan thu nhan sau khi [y thm duwec nap véo oft

HisTrap HP 5 m| dugc ién 1én cot FPLC (buac 3, Hinh 1A). Protein dugc dung ly ra khoi o3t dia trén gradient ndng b
imidazole. Dyra trén pho FPLC cho théy ¢6 xuét hign 1 dinh hip thu 1on, tuy nhién khi phén tich trén SDS-PAGE cho
théy co kha nhidu protein khac cla t& bao ¢6 ai luc vof cot HisTrap HP. Trén hinh SDS-PAGE (Hinh 2A) cho thiy proten
dung hgp CK1D mic tidu o6 kich thirdre khoang 56 kDa bét ddu xudt hign & ndng do 85 mM imidazole (A8). C4c phan
dogn tir AB cho dén BE dirorc gom lai va thirc hign phan ting ct bing TEV (bwde 4, Hinh 1A). Sau ki cit bing TEV
cho théy hiu hét protein CK1D dung hgp déu bi cét cho vach cd kich thudc khoang 37 kDa twong (ng véi kich thute
CK1D (TEV, Hinh 2B). S&n phém cat bang TEV sau d6 duce nap lai 18n cit HisTrap, thu nhin tt ca céc phan dogn v
phan tich trén gel SDS-PAGE. Két qua cho thiy, khéng nhi dif doan, protein CK1D bj cit khéng mang dusi His-ag
nhung vln bam I&n oot va biat d4u dung ly & ndng a5 57,5 mM imidazole. C4c phan phan dogn tir C3 dén D14 gom
va sir dyng cho buére finh ché ké tép. Két qua trén cho thy protein CK1D cb thé thu nhan théng qua <4t HisTrap 3
hop v6i TEV. Protein CK1D c6 thé dwore thu ohan trong ddi sach & ndng d6 imidazole cac hon 87 mM va véi gradissl
nBng dé imidazole theo thai gian I2u hon thi 6 thé thu nhan CK1D sach hon,

Tinh ché qua sac ky trao ddi cation, loc gel va xdc dinh khéi lvong phan tiF

M3u protein gom Igi sau khi cat béng TEV va qua ot HisTrap & trén dugc thay dbi dém lam gidm NaCl xubng con
MM bdng cach siy dyng mang thAm tich. Sau 46 mau protein s& duoc nap vao ¢bt HiTrap SP va protein dwge dung

theo gradient nbng d¢ NaCl ting dan (bucre 5, Hinh 1A). Trén sic ky trao ddi cation cho théy co hai dinh :Zp thu UV,
nhung khi phan tich trén SDS-PAGE déu cho cling kich thudre trong (ng véi CK1D (Hinh 3A). Bidu ndy cho thy cb b
nhém protein CK1D c6 kigu tich thén trén b& mit CK1D khae nhau. Tuy nhién, khi mau duge phan tich bing LC-ESIMS

'déu d'm kich thurérc nhir nhau. Do vy, cac mau xuat hién trén c3 hai dinb hip thu UV déu duec gom lai 48 tinh ché qa
o gel
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Hinh 2: Thu nhin protein CK1D sir dung o6t c6 4l o vé His-tag. Hai dirbmg cong séc ky phia trén duoc thé high cac mBv protsin
qua odt HisTrap HP 5ml 1rén he thong FPLC; dwémg miu xanh direng thé hién UV clia miu sau khi ra khdi cot, dudng mau xanh |4 cly
th hign gradient nbng 48 Imidazole; cac phan doan duge sir dung d& chay dién di SDS-PAGE o chim den va [am ndy. A, Thu nhan
qua ot HisTrap (buéc 3, Hinh 1A): dich 16 bao B. subliis bi pha v va cho gan 18n cot HisTrap trén hé théng FPLC; SDS-PAGE thé
hign céc phan doan thu nhan durge sau khi chay qua cdt trén méy FPLC. B, 5t protein dung hop bAng TEV v thu nhan qua odt (butc
4, Hinh 1A): m3u protein sau khi uge thu nhan & trén (teec TEV) duoe cAt hgng TEV véi mau sau khi cit duge mz hién bang TEV
(trén SDS-PAGE); miu dugc cat nay sau 96 qua cgt HisTrap va dung dich di qua c6t (FT); cac phan doan khac thu ahan dugc sau d6
fuong tng véi chc phén dopn duroc fam ndl trén duimg cong séc k.

2
I3

Hinh 3. Tinh sach protein CK1D theo phiwong phap trao 481 cation
va Ige gel. Hai dwing cong séc iy phia trén éwrge tha hign cac mau
protein dugs finh ché theo phuang phap cation va loc gel trén hé thing
FPLC; dutng mau xanh dirong the hién UV ciia m3u sau khi ra khéi edt,
g mau xanh 14 céy thé higo gradient néng d6 NaCl; céc phan doan
Augc sl dung g8 chay dién dit SDS-PAGE cé chém den va 1am ndi. A,
Tinh ché theo phuamng phép trac déi cation (budc 5, Hinh 1A): mau
CKTD sau khi cét bang TEV va qua cit HisTrap duwgre cho qua ot
HfTrap SP FF 1 mi; SDS-PAGE 1hé hién c4c phan dean thu nhan dugc
sau khi chay qua cdt ir&n may FPLC. B, tinh ché qua loc gel {buoc 6,
Hinh 1A): mu sau kni qua bt cation duge nap vao cit Superdex 75
10/300 GL; SDS-PAGE thé hién céc phan doan thu nhan duroc sau khi
¢chay qua ot trén may FPLC

Hinh 4. Xac dinh khéi lweng phin tir cia CK1D. M3y
protein thu nhdn sau khi loc gal dugc thay a8 dém san
nedc va mau nay dugc nap vao may LC-ESIMS. Khoi
lrgmg phén Hr duoe tinh bang céch sl dung chuong trinh
MagTran. Protein CK1D 6 kich thirére mong dei 1a 36992
Da va két qua do 12 37079 Da K&t qud cb khéi lugng phan
1 ca0 hon 87 Da. Sy chénh léch nay c6 thé I protein 33
bi phesphony hda nén cé thém mét nhém phosphate.

M&u dueye nap vao cft Superdex 75 10/300 GL va chay véi tée d6 dong 1 mivphit. Phan tich cac phan doan thu dure

xung quanh dinh hép the cho th8y ¢4 thé thu nhén duce protein kha tinh sach (B13, B11, Hinh 3B). M3u protein CK1D

tinh sach nay sau d6 dugc sz dung a8 phan tich khdi lrgng phén t sir dung LC-ESI-MS. Két qua phan tich khéi lvgng
phén wp cho thdy kich thu_bc proteln 3707¢ Da (Hinh 4), trong khi khéi leeng phan W duoc tinh todn trén ly thuyét 12
36992 Da; & A3y co sy sai khac 87 Da. Sy chénh lgch nay o6 thé duoc Iy gidi fa do méu protein c6 thé da by phospharyl

x

éa nén co thém mot nham phosphate gén vao. DAy la vAn 4& thuramg thay khi bidu hién protein kinase.
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Dypa trén cAc két qua thurc hign durge ching t6i két iugn nhir sau. Co thé bidu hign va tinh ché‘pmlien kinase CK1D cla
ngudi trong B. sublifis. Hg théng bidu hién B. subbils ¢o khd nang dugc mé rang sir dyng dé tinh ché cho ¢ac protein
kinase khéc.
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EXPRESSION AND PURIFICATION OF HUMAN CASEIN KINASE 1 (CK1D) IN
BACILLUS SUBTILIS

Nguyen Duc Heang’ and Phan Thj Phiegng Trang
Center for Biosceince and Biolechnology, University of Science, Vietnam National University Ho Chi Minh City

SUMMARY

Theugh Bacillus subnlis has been used to cxpress secreted proteins for many years in industry, studies on applying it to cxpress

i proteins in remain Casein kipase (CK1D) has an important role in aberant circadian rhythm and
modulaing the nuclear export of eukaryotic translation mitiation factor 6 (elF6), a protein with essential nuclesr and cytoplasmic
roles in biogenesis of the 60S subunit of the cukaryolic ribosome. [n this study we used CK1D as a model protein for expression and
purification of its kinase domain 1n B. subtilis using the plasmid that we have recently developed. First, gene encoding CK1D was
introduced into an expression vector for B sublifis, in which CK1D was fused with a His-tag. Next, the influence of temperature oa
the soluble expression of the fusion CKI1D was investigated. Then, His-tag cleaved CK1D was purified using affiuty
chramatagraphy, removal of the fusion tag, ion exchange and size exclusion. The mass of purified CKIT) was measured using LC-
MS. The result demonstrated that B. subtifis can be used as a host to express recombinant protein in cytoplasm snd the purified
CKID protein can be used in other biochemical and biophyscal studies.
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