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Tom tit: Céc protease ¢6 ngudn goc tir xa khuan thudng duoc chiing minh ¢6 nhiéu dac tinh sinh hoc ndi
bat. Trong nghién ciru ndy, 24/30 chang xa khuan dugc phan 1ap tir dat c6 kha nang sinh tong hop protease
ngoai bao da dugc ghi nhan. Trong cac chiing xa khuan do, Streptomyces sp. CNXK72 va Streptomyces sp.
CNXK100 thé hi¢n kha ning san xuat protease manh nhét véi do Ién vong phan giai lan luot 12 27,0+0,8
mm va 23,3+0,5 mm. Két qua phan tich dac dlem dai thé, vi thé va trinh tu viing gen ma hda cho 16S rRNA
cho thiy hai chung ndy c6 méi quan hé gan giii lan luot véi Streptomyces odorifer (99,65%) va
Streptomyces ginkgonis (99,86%). Protease duogc thu nhan tir CNXK72 cé kha nang hoat dong trong khoang
30-80°C, pH 4,0-10,0, hoat tinh tét nhat & 55°C, pH 7,0 trong dém Tris-base. Bén canh do, protease c6
ngudn gdc tir CNXK100 cd phd hoat dong trong khoang 30-100°C, pH4,0-10,0 va thé hién hoat tinh tét
nhat & 75°C, pH 6,0-9,0 trong dém Phosphate va Tris-base. Hoat tinh protease caa chung nay cao gip 5,6
Ian khi so vai protease duoc sinh tong hop boi CNXK72. Kha ning thiy phan co chat tot & nhiét d6 cao va
khoang pH rong cho thay tiém ning &ng dung trong cac nganh cong nghiép chat tay ria va cong nghiép
thugc da cua hai protease nay.

Tur khoa: Enzyme ngoai bao, protease chiu nhiét, protease ua nhiét, xa khuan, Streptomyces

1. GIOI THIEU

Cuing Vi su phét trién ciia nén cong nghiép trén thé gidi 1a su gia tang khong ngirng cua viéc sir dung cac
héa chat cong nghiép. Chinh vi vy, nhitng san pham than thién véi méi truong di va dang dan thay thé
nhitng héa chat doc hai, nham muc dich giam thiéu tic dong xau cia ching dén méi truong, déng thoi cai
thién chét lwong cudc séng cua con ngudi [1, 2]. Protease hay peptide hydrolase 1a enzyme xdc tac su thity
phan lién két peptide (-CO-NH-) trong phan tir protein va cac chudi peptide. Theo phan loai cua Uy ban
Enzyme, protease thugc phan I6p 4 cua l6p th 3 (E.C.3.4). Protease la mot trong ba nhom enzyme cong
nghiép 16n nhat, chiém khoang 60% tong luong enzyme thuong mai trén toan thé gisi, chung dwoc sir dung
rong rai trong cac linh vuc khac nhau, chang han nhu dét may, chat tay ria, da, thice an chin nudi, chét thai
va cac linh vuc khac [3-6]. Thi trudng protease toan cau dat 2,76 ty USD vao nam 2019. Vi toc do ting
truong kép hang nim (CAGR) 1a 6,1% thi thi truong protease trén toan thé gi¢i duoc du doan s& dat 3 ty
do6 la My trudc nam 2024 [7].

Gan hai phan ba protease thuong mai dugc san XUAt tir nam méc, nam men va xa khuan. Trong d6, xa khuan
la mot trong nhixng nguon quan trong nhat duoc st dung dé san xuit protease, do c6 cac dac tinh dang chu
¥ nhu 6n dinh & nhiét d6 cao, bén pH, bén trong dung mdi hitu co, chét tdy rira va cac hop chét oxy héa.
Viéc tim kiém cac nguon protease méi da va dang khong ngirng nhan dwoc sy quan thm caa cac nha nghién
ctu do kha néng ng dung rong rai cua chdng. Trong mét nghién ctiru cua Gargi Sarkar va COng su (2020)
da chi ra riang, protease dwoc thu nhan tir chung Streptomyces sp. GS-1 thé hién hoat tinh xuc tac cao nhat
¢ 45°C va c0 kha néng hoat dong t6t & pH kiém (8,0-10,0), dac biét n6 con dugc ching minh ¢6 hiéu qua
tay Ing trong qué trinh san xuét da [8]. Nam 2020, M. Parthasarathy va cong sy da thuc hi¢n nghién cuu
Vé viéc tinh sach va xac dinh ddc diém cua mot protease kiém ngoai bao cua Streptomyces sp. LCJ12A
dugc phan lap tai ring ngap man Pichavaram (An Do), két qua cho thay protease nay hoat dong t6i wu &
35°C, pH 10,0 va c6 khoang pH hoat dong kha rong (pH 3,0-11,5), co tiém nang ung dung trong nganh
cong nghiép tay rira [9]. Nam 2021, mét protease co nguon goc tir Streptomyces parvulus da duoc bao cao
trong cbng trinh nghién ctru cua Alencar va cong su Vi mot s6 dic tinh nhu hoat dong t6i wu & 40°C trong
dung dich dém Citrate Phosphate (pH 7,0), on dinh trong khoang nhiét d6 tir 30-60°C va pH 7,0-8,5. Vi
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khi nang lam tiéu soi huyét, protease nay Ia mot giai phap day hira hen trong viéc diéu tri cc bénh tim
mach, dac biét la bénh huyét khdi [10]. Vi vay nghién ctru nay duoc thuc hién nham muc dich tim kiém cac
protease c6 ngudn gic tir xa khuan co cac dac tinh tét dé tng dung vao cac nganh cdng nghiép khac nhau.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Gidng xa khuén va diéu kién nudi cay

Gidng xa khuéfm ttr bo suu tép giépg cua phong thi nghiém Cong ngh¢ vi sinh dugc cy ria trén moi truong
Gause | cai tién voi cac thanh phan hoa chat dugc mua tir Merck va Trung Quoc (Casein 10,0 g; K:HPO,
0,5 g; MgS04.7H20 0,5 g; KNO3 1,0 g; NaCl 0,5 g; FeSO,4 0,01 g; agar 20,0 g; nudce cat di 1000 ml; pH

7,2-7,4) dé kiém tra do thuan chung. Giéng duogc hoat hoa bang cach cho sinh khéi khuéan lac vao 5 ml moi
truong Gause I cai tién, lic 150 vong/phut & 37°C trong 72 gio.

2.2 Panh gia kha nang sinh protease

Kha ning sinh tong hop protease cta 2 chung xa khuan dugc danh gia thong qua vong phéan giai co chat
trén moi truong thach Gause I cai tién. Xa khudn duoc cdy diém vao dia thach va u & 37°C. Sau 5 ngay
nudi cy, casein con du dugc tia bang dung dich TCA 10% (trichloroacetic acid). Kha ning sinh protease

dugc danh gia bang d6 16n cua vong phén gidi co chat A =D - d (mm). Trong d6, D la duong kinh vong
phan giai (mm), d la dudng kinh khuan lac (mm) va A 1a kich thudc thuc ctia vong phén giai co chat [11].
2.3. Xac dinh dic diém dai thé va vi thé ciia xa khuin

Xa khuan duoc cy ria trén moi truong Gause | cai tién, quan sét va nhan dign cac khuan lac dic trung cia
xa khuan sau 5’ngay cay nhu kich thuéc khuan lac, dc diém cua be mat, ria, mau sac khuan lac mat trén,
mit dudi, sac té Xa khuan tiét ra mdi truong nubi cay. Hinh thai vi thé’cﬁa cac chﬁng xa khuan duoc kiém
tra sau khi nuoi cay trén moi truong Gause | trong 3-5 ngay ¢ 37°C. Cau tric cuong sinh bao tir dugc quan
sat trén tiéu ban phong am bang kinh hién vi quang hoc ¢ vét kinh 100X [12, 13]. Cac chung xa khuén dugc
bao quan & 4°C dé thuc hién cac thi nghiém tiép theo.

2.4 Pinh danh xa khuin bang sinh hoc phan tir

Trinh ty doan gene ma hoa cho 16S rRNA ctia hai ching xa khuan CNXK 72 va CNXK 100 duoc khuéch
dai bang phuong phap PCR véi cap mdi 27F (5’-AGAGTTTGATCMTGGCTCAG-3") va 1540R (5°-
AAGGAGGTGATCCAACCGCA-3’) voi chu trinh PCR nhu sau: 95°C - 5 phat, 30 chu ky (95°C - 30
gidy; 55°C - 40 gidy; 72°C - 90 gidy) va 72°C - 5 phut. San phdm khuéch dai dwoc giai trinh ti theo phuong
phap Sanger béi Cong ty Trach nhiém Hiru han Thuong mai va Dich vu Nam Khoa. Két qua gidi trinh tur
dugc so sanh vdi cac trinh tu twong dong trén ngan hang dir liéu NCBI (National Center of Biotechnololy
Information) bang céng cu BLASTN (https://blast.ncbi.nlm.nih.gov/Blast.cgi). Ciy phat sinh loai dugc xay
dung bang phan mém MEGA 5.0 dua trén thuat todn Neighbor-Joining véi bootstrap 1000 lan 1ap lai.

2.5 Kh4ao sat nhiét d¢ phan @ng ciia protease ngoai bao

Sau 72 gio nudi ciy trong mdi truong Gause I cai tién, dich enzyme dugc thu nhan bang cach ly tim 10.000
vong/phut trong 10 phat ¢ 4°C dé loai bo té bao xa khuan. Hoat tinh protease dugc xac dinh dua theo
phwong phap Anson cai tién nhu sau: 100 pL dich enzyme u v&i 500 pL dung dich 1% casein (pha trong
dung dich dém Tris-base; pH 8,0) trong 30 ph(t & cac nhiét do khac nhau tir 30°C dén 100°C. Sau 30 pht,
500 pL dung dich 10% TCA (trichloroacetic acid) duge thém vao dé hgung phan wng, hon hop trén dugc
ly tam & téc d6 8000 vong/phut trong 5 phat ¢ 4°C va thu phan dich néi bén trén dé thuc hién phan tng
mau. Phan tng mau gom ¢ 1000 pL. NaOH, 500 pL dich ndi va 300 pL thuc thir Folin. Lic déu, dé yén
trong 10 phut, sau d6 tién hanh do OD & budc séng 660 nm dé xac dinh hoat tinh enzyme [14]. Hoat d6 ciia
protease dugc biéu thi 1a sé micromole tyrosine sinh ra tir phan ng thuy phan casein bai 1ml dung dich
chira protease trong thaoi gian 1 phat ¢ 35°C, pH 7,0.

2.6 Khao sat pH phan &ng ciia protease ngoai bao

Thi nghiém khao sat anh huong ciia pH dén hoat tinh protease ciia 2 chung xa khuan CNXK72 va CNXK100
dugc thuc hién dé xac dinh khoang pH hoat dong ciing nhu gié tri pH thich hop cho kha ning xuc tac cua
enzyme. Cac dém pH khac nhau duge chuan bi ¢ gia tri tir pH 4,0-10,0 gdm dém Citrate-Phosphate (pH
4,0-6,0), dém Phosphate (pH 6,0-8,0), dém Tris-base (pH 8,0-9,0), dém Glycine-NaOH (pH 9,0-10,0) vdi
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ndng d6 cudi 1a 30 mM. Su anh huéng cua pH Ién hoat tinh protease duoc khao sat biang céch cho protease
phan tng vai co chat trong cac dung dich dém cd gia tri pH khac nhau. Sau dé, hoat tinh cua protease dugc
xéc dinh bang phuong phap Anson céi tién.

2.7 Phwong phap xir 1y s6 li¢u

Cac thi nghiém dugc lap lai 3 lan. Sir dung phuong phéap phan tich phuong sai (ANOVA) bang phan mém
thong ké Statgraphics dé danh gia sy khac biét gila cac yéu t6 va dleu kién khao sat. SO lidu thu thap dugc
tinh gi4 tri trung binh cac 1an lap lai va d6 1éch chudn. Tat ca cac sb lidu duoc xir 1y trén Excel va thong ké
bang phan mém Statgraphics X VIIL, so sanh sy khac biét giita cic nghiém thirc bang phuong phap ANOVA.

3. KET QUA VA THAO LUAN

3.1 Tuyén chon chiing xa khuén c¢6 kha niing sinh tdng hop protease ngoai bao

Nham muc dich sang loc va tuyén chon cac chiing xa khuan thé hién hoat tinh protease ngoai bao, 30 chiing
xa khuan tir b suu tap giong cua phong Cong ngh¢ Vi sinh - Vién Cong ngh¢ Sinh hoc va Thuc pham -
Trudng Pai hoc Cong nghiép Thanh phd Ho Chi Minh da dugc nudi ciy trén méi truong Gause | cai tién.
Trong d6, c6 24 chung xa khuan thé hién hoat tinh protease sau 5 ngay nudi o & 37°C véi kich thudc vong

phéan giai casein tir 5,0-27,0 mm (Hinh 1A).
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Hinh 1. Vong phan giai casein cua mot s6 chung xa khuan (A) va Biéu do thé hién duong kinh vong phan gidi co
chat cua 30 chung xa khuan (B). Error bar the hi¢én d¢ léch chuan cua gia tri trung binh (n=3). Céc chi¥ cai khac nhau
biéu thi sy khac biét c6 ¥ nghia thong k&, P < 0,05

Véi duong Kinh vong phén giai casein la 27,0+0,8 mm, CNXK72 dugc danh gia la chung c6 kha nang sinh
tdng hop protease ngoai bao cao nhét. Trong khi do, chung CNXK100, CNXK66, CNXK94, CNXK52,
CNXK®65.2 va CNXK58 thé hién kha ning san xuit protease ngoai bao twong tw nhau véi duong kinh vong
phan giai co chét tir 19,0-23,0 mm. Nguoc lai, cac chung xa khuan CNXK17, CNXK27, CNXK62,
CNXK73, CNXK75 va CNXK84 duoc danh gia la khong c6 kha ning sinh téng hop protease ngoai bao
khi khong thdy xuat hién viing séng xung quanh khuan lac (Hinh 1B). Protease c6 ngudn gc tir hai chung
xa khuan CNXK72 va CNXK100 duoc danh gi4 cé hoat tinh cao khi so sanh duong kinh vong phan giai
casein vai chung Streptomyces sp. AGA-10 (21,0 mm) trong nghién ctru caa Cantillo va cong su (2019)
[15], va chung Streptomyces sp. Al-Dhabi-49 (27,0 mm) trong nghién ctu caa Al-Dhabi va cong su (2020)
[16]. Vi vdy, CNXK72 va CNXK100 duoc lya chon dé thuc hién mét sé thi nghiém tiép theo.

3.2 Hinh thai dai thé, vi thé ciia CNXK72 va CNXK100

Kich thudc, hinh dang khuan lac, mau sac cia khuan ty co chét, khuan ty khi sinh ciing nhu sic té khuéch
tan ra moi truong nudi cdy la nhitng dic trung dé phan biét xa khuan. Khuan lac cua hai chung CNXK72
va CNXK100 c6 kich thudc tir 3,0-5,0 mm khi dugc nudi cdy méi truong Gause | cai tién trong 5 ngay &
37°C, pH 7,2+0,2, ddng thoi biéu hién mot s6 dic diém khac nhau vé hinh thai dai thé. Chung CNXK72 ¢6
khuan lac ran chac, bé mat chia thiy, 16m phan tam, ria déu, khuan ty khi sinh va khuan ty co chéat c6 mau
tring duc va khong c6 kha ning tiét sic to ra méi truong nudi cdy (Hinh 2A). Nguoc lai, khuan lac cua
chang CNXK100 cé dang voi, bé mat khdng chia thay, phan tam nhé cao ¢ mau xam dén den, ria déu,
khuan ty co chat mau tring, khuan ty khi sinh mau tring dén xam, tiét sic té mau nau (Hinh 2C).

Céc dic diém ciia khuan ty co chét, khuan ty khi sinh, cudng sinh bao tir va su sap xép bao tir caa xa khuan
cling duoc quan st dudi kinh hién vi quang hoc c6 do phong dai 1000X. Sau 72 gid nudi u & 37°C, khuan
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ty co chét va khuan ty khi sinh caa hai chung xa khuan CNXK72 va CNXK100 khéng c6 vach ngin nhung
¢6 sy phan nhanh manh mé. Cudng sinh bao tir cia chung CNXK72 ¢6 dang thang, hinh hanh vach ngin
tao nén chudi bao tir dinh (Hinh 2B). Mac khac, cudng sinh bao tir ciia chung CNXK100 c6 dang mdc cau
dén xo4n 10 xo (4-7 vong xoan), bao tir hinh cau dinh v&i nhau doc theo cudng sinh bao tir (Hinh 2D).

Hinh 2. Bac diém hinh thai cua xa khuan. Dai thé CNXK72 (A), vi thé CNXK72 (B), dai thé CNXK100 (C),
vi thé CNXK100 (D)

3.3 Pinh danh xa khuin

Viéc dinh danh xa khuan ¢ cip d6 phan tir dwoc thuc hién bang cach khuéch dai mot doan trinh ty gene ma
hoa cho 16S rRNA véi cap mdi dic hiéu. Két qua phan tich va so sanh trinh ty doan gene nay cua chung
CNXK72 (1444 nucleotides) va ching CNXK100 (1431 nucleotides) véi cac trinh tu gene c6 san trong
ngan hang dir liéu NCBI biang cong cu BLASTn cho thdy ca hai chung xa khuin nay déu thugc chi
Streptomyces véi mirc d6 twong dong > 99%. Trong d6, CNXK72 twong ddng 99,65% vai chiang
Streptomyces odorifer, va CNXK100 tuong dong 99,86% vai chiing Streptomyces ginkgonis. Bén canh do,
ciy phat sinh loai dugc xay dung bang phan mém Mega 5.0 véi thuat toan Neighbor-Joining di cho thy
chung xa khuan CNXK 72 va CNXK 100 dugc phan b vao chung nhanh xac dinh lan luot voi Streptomyces
odorifer (NBRC 13365) (Hinh 3A) va Streptomyces ginkgonis (MW547111.1) (Hinh 3B). Dua trén két qua
thu duge, CNXK72 va CNXK100 duogc xac dinh thudc chi Streptomyces va duogc dat tén la Streptomyces
sp. CNXK?72 va Streptomyces sp. CNXK100.

Trong nghién ctu cua Wyszkowska va cong su (2008), S. odorifer la mot trong nhitng chung xa khuan
dugc Gng dung dé xu 1y dat nhiém dau diesel théng qua kha ning san xuét urease, phosphatase va
dehydrogenase [17]. Ngoai ra, Schoenian va cong sy (2012) ciing da sir dung ching S. ~odorifer cho muc
dich san xuat antimycins uc che nim gay trén cay trong [18]. Tuy nhién, cho dén nay van chua c6 nghién
ctru ndo vé kha nang san xuit ciing nhu danh gia dic tinh cia cac protease ngoai bao cua loai nay. Thém
vao do6, chung xa khuan S. ginkgonis néi sinh thuc vat da duoc phan lap va dinh danh dau tién bai Yan va
cong su (2018) va nhitng dic tinh vé protease ngoai bao cia loai nay cho dén nay van chua duoc khai thac
[19]. Vi vay, viéc md rong nghién ciu dé khai thac tiém ning cua protease tir hai ching xa khudn
Streptomyces sp. CNXK72 va Streptomyces sp. CNXK 100 c¢6 ¥ nghia thiét thuc cho nghién ciru sau nay.
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A
02 Streptomyces gougerotii (DSM 40324)
100 Strepfomyces diastaticus (VN07-A0245)
I— Streptomyces intermedius (PA20-164)
@ CNXK 72
r
100 L Streplonyces odorifer (NBRC 13365)
Streptomyces misionersis (KER-16srDNA-BH4-3)
Streptonyees purpurascens (MTCC 8547)
88
o Streptomyces rosioviolacens (NBRC 13081)
80_ Streptomyces Iuteogriseus (S2 — SCI15)
—86—1: Streptomyces tumenensis (BPS2)
0.008
B 89 Streptomyces xiamenensis 4-5 (KI571040.1)
100 Streptomyces xi is 4-5 (KJ571102.1)

10 —: Streptomyces tempisquensis (KF954543.1)
95 Streptomyces tempisquensis BPSAC171
Streptonyces cheonanensis 6-6 (KJ571052.1)

4100‘—‘: Streptomyces ginkgonis (MW547111.1)
@ CNXK 100

1?; f Streptomyees diastatochramogenes WIA62 (KU8T7594.1)
R Streptomyces diastatochramogenes D9
100 Streptomyces microflavus NBRC 3717 (NR041210.1)
_|— Streptomyces microflavus NBRC 13482

7 Streptomyces spectabilis CCTCC M2017417 (KY604743.1)
p——

4100[— Streptomyees spectabilis TYXD-6 (MWS41647.1)
0.005

Hinh 3. Cay phat sinh loai dya trén gene ma hoa 16S rRNA cua CNXK72 (A) va CNXK100 (B) bang thuan toan
Neighbor-Joining véi bootstrap 1000 lan lap lai

3.4 Anh hwéng ciia nhiét d9 dén hoat tinh xic tic ciia protease tir Streptomyces sp. CNXK72 va
Streptomyces sp. CNXK100

MJi loai protease s& c6 mot khoang nhiét do t6i wu dé hoat dong. Bé tim ra nhiét do hoat dong thich hop
cho protease ngoai bao dugc san xuat boi CNXK72 va CNXK100, dich protease thé tir hai chung xa khuan
dugc cho phan &ng Véi co chat ¢ cac mbe nhiét do tir 30°C dén 100°C va hoat tinh protease duoc xac dinh
theo phuong phap Anson cai tién. Két qua tir Hinh 4 cho thdy protease thé dugc thu nhan tir hai ching xa
khuan nay c6 kha ning hoat dong trong phd nhiét do rong.

Protease tir ching CNXK72 c6 kha ning hoat dong trong diéu kién tir 30°C dén 80°C véi hoat tinh ting
dan trong khoang 30°C (145,56+6,85 U/ml) dén 55°C (430,62+3,70 U/ml). Bong thai, 55°C 1a gid tri nhiét
d6 duoc ghi nhan cho protease thé hién hoat tinh tdi da. Mit khac, hoat tinh protease giam dan trong khoang
60°C (360,49+6,08 U/ml) dén 80°C (88,89+13,47 U/ml), va protease bi mat hoat tinh trong khoang nhiét
do tir 85°C dén 100°C (Hinh 4A). Nhin chung, véi kha niang hoat dong trong khoang nhiét do rong va thé
hién hoat tinh cao nhat & 55°C, nén protease dugc sinh téng hop tir CNXK 72 dwoc xem la protease chiu
nhiét. Mot loai protease c6 kha nang khang nam médc duoc thu nhan tir chung xa khuan Streptomyces sp.
A6 trong nghién cuu caa Singh va cong su (2011) c6 kha nang hoat dong trong khoang nhiét tir 30-80°C,
va thé hién hoat tinh téi da & 55°C [20]. Bén canh do, protease dugc sinh téng hop tir chung xa khuan
Norcadiopsis dasonvillei subsp. albirubida OK-14 trong nghién ctru ciia Dwivedi va cong su (2021) c6 phd
nhiét d6 hoat dong tir 30°C dén 90°C vai nhiét o hoat dong thich hop nhét cho protease nay la 60°C. Diéu
nay ciing kha tuong ddng véi phd hoat dong caa protease c6 ngudn géc tir CNXK 72 [21].

Trong khi d6, dich protease thé dugc thu nhan tir chuing CNXK100 cé kha nang hoat dong trong khoang
nhiét do tir 30°C dén 100°C véi hoat tinh tdi vu duoc ghi nhan & 75°C. Hoat tinh protease ting gip 12,9
lan trong khoang 30°C (186,67+14,14 U/ml) dén 75°C (2404,94+145,77 U/ml), hoat tinh giam dan khi
phan ng vai co chat trong didu kién nhiét do tir 80°C (1904,20+£19,40 U/ml) dén 100°C (88,89+31,45
U/ml), va van gitr dugc 30% hoat tinh & 90°C (Hinh 4B).
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Hinh 4. Anh huong cua nhiét do dén hoat tinh ciia protease tho duoc thu nhan tir CNXK72 (A) va CNXK100 (B).
Error bar thé hién do 1éch chuan cua gia tri trung birnh (n=3). Céc chir cai khé&c nhau biéu thi sy khac biét c6 ¥ nghia
thong ké, P < 0,05

Mot loai protease dwoc san xuat tir Streptomyces sp. AB trong nghién ciru cia Jaouadi va cong su (2010)
cling c6 nhiét 6 hoat dong gidng véi protease dugc sinh tong hop tir chung CNXK100 la 75°C [22]. Trong
nghién ciru caa Touioui va cong (2015), hé serine protease wa kiém duoc sinh tdng hop tir ching xa khuan
Streptomyces sp. AH4 c6 kha ning hoat dong trong phd nhiét tir 45°C dén 75°C va dat hoat tinh t6i wu ¢
70°C [23].

Mt khac & mébc nhiét do thich hop, protease duoc thu nhan tir chung CNXK100 thé hién hoat tlnh gap 5,6
Ian hoat tinh protease dugc thu nhan tir chung CNXK?72. Diéu nay cho thiy protease c6 ngudn goc tir
CNXK100 c6 kha ning hoat dong tot trong khoang nhiét do rong va dugc xac dinh 1a protease ua nhiét khi
hoat tinh thé hién téi uu & 75°C. Sau khi phan tich thong k& ANOVA véi d6 tin cay 95% va so sanh gié tri
Puaive < 0,05 nhan thy c6 su khac biét dang ké vé hoat tinh protease & 55°C va 75°C ctia xa khuan CNXK72
va CNXK100 khi so vai cac mdc nhiét do khao séat. Tir két qua thu dugc, 55°C 1a mdc nhiét d6 duoc lya
chon dé thuc hién phan ting gitta enzyme va co chét d6i véi protease duoc san xuét tir chung CNXK72, va
75°C mébc nhiét duoc lua chon dé thuc hién phan tng xdc tac thuy phan co chat cia protease dugc sinh
tong hop tir CNXK100.

3.5 pH phan trng ciia protease dwgc thu nhan tir Streptomyces sp. CNXK72 va Streptomyces sp.
CNXK100

Dé tim ra gié tri pH phan ung thich hop, dich protease thé dugc cho tac dung véi co chét trong céc dung
dich dém c6 gia tri pH 4,0-10,0 & 55°C dbi véi protease c6 ngudn gbe tir CNXK 72 va 75°C dbi véi protease
duoc san xuat tir CNXK100. Két qua ghi nhan tir Hinh 5 cho thay, dich protease thd tir hai chung xa khuan
c6 kha nang hoat dong trong khoang pH rong.

Protease tir chung CNXK72 ¢ kha ning hoat dong tét nhat ¢ pH 7,0 trong dém Tris-base véi hoat tinh
613,33+6,40 U/ml duoc ghi nhan. Hoat tinh cua protease giam dan khi gié tri pH phan tmg cang acid hay
cang base. Tuy nhién, & pH 4,0 va 10,0, protease van c6 kha ning xuc tac thity phin co chét véi gié tri hoat
tinh dugc ghi nhan lan luot 12 66,67+7,20 U/ml va 310,12+9,78 U/ml. Bén canh phy thudc vao gia tri pH,
hoat tinh protease con phu thudc khé nhiéu vao loai dém sir dung. Piéu nay duoc thé hién rd rang nhat &
pH 6,0 vai gia tri hoat tinh cua protease dugc ghi nhan 1a 175,80+6,09 U/ml trong dém Citrate-Phosphate
va hoat tinh ting gip 2,81 lan (494,82+12,57 U/ml) khi str dung dém Phosphate. Song song d6, & ciing gia
tri pH 9,0 nhung protease thé hién hoat tinh trong dém Tris-base 1a 455,31+10,10 U/ml, va hoat tinh giam
1,1 lan trong dém Glycine-NaOH (418,77+10,07 U/ml) (Hinh 5A). Két qua nghién ctru ciing kha tuong
dong voi mot loai protease c6 ngudn goc tir Streptomyces sp. M30 theo nghién ctu cta Yan Xin voi cong
su (2015) khi chung c6 kha niang hoat dong trong phd pH tir 5,0 dén 11,0 va hoat tinh ciia enzyme ciing
phu thudc vao loai dém st dung [24]. Theo Jignasha va Satya, hau hét cac chung xa khuan thuoc chi
Streptomyces la nhitng sinh vat ¢ kha ning san xuét nhiéu loai protease trung tinh, diéu nay phu hop voi
protease tuir Streptomyces sp. SS trong nghién cuu cua Boughachlche va cong su (2021) [25], cling nhu
protease c6 nguon goc tir CNXK72. Nhu vy, dém Tris-base c6 gié tri pH 7,0 dugc lya chon lam diéu kién
phan tng thich hop cho kha ning xtc tac thay phan co chét cua protease duoc thu nhan tir CNXK72.

Bén canh do, dich protease tho dugc thu nhan tir chung CNXK100 c6 kha nang hoat dong trong khoang pH
tuong ty nhu protease c6 ngudn goc tir CNXK?72, va thé hién hoat tinh cao nhat ¢ pH 6,0, 7,0, 8,0 va 9,0
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vai gid tri ghi nhan lan luot la 2488,89+62,49 U/ml, 2385,19+131,50 U/ml (dém Phosphate),
2462,96+62,49 U/ml, 2477,78+13,86 U/ml va 2275,31+39,93 (dém Tris-base). Trong khi & pH 10,0
protease van thé hién duoc 65% hoat tinh khi so sanh véi voi ddi chimg (pH 8,0). Mbi trudng acid thap la
diéu kién bat loi dé protease hoat dong, mic du van cé kha ning xiic tac thily phan co chat nhung hoat tinh
ghi nhan khoéng cao (114,82+28,85 U/ml, pH 4,0) (Hinh 5B).
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Hinh 5. Anh huéng cua pH dén hoat tinh cua protease thd duoc thu nhan tir CNXK72 (A) va CNXK100 (B). Error
bar thé hién @6 Iéch chuan cua gid tri trung binh (n=3). Céc chir cai khac nhau biéu thi sy khac biét c6 ¥ nghia thong
ké, P <0,05
Khoang pH hoat dong cua protease tir CNXK 100 kha twong dong véi protease ua kiém dugc sinh tong hop
tir chung Streptomyces griseorubens E44G trong nghién cau caa Al-Askar va cong su (2015) khi ching cé
kha ning hoat dong trong khoang pH tir 6,0 dén 11,0, va hoat tinh thé hién cao nhat & pH 8,5 [26]. Mt
khéc, hoat tinh cua protease tir chiung xa khuan CNXK100 con phu thudc vao loai dém pH st dung. O cling
gia tri pH 6,0, gia tri hoat tinh cua protease dugc ghi nhan la 1991,36+70,94 U/ml khi str dung dém Citrate-
Phosphate, va hoat tinh ting gap 1, 25 Ian khi str dung dém Phosphate (2488,89+62,45 U/ml). Theo Tran va
cong su (2022), hé protease c6 ngudn géc tir Streptomyces spiebonei ciing phu thudc vao loai dém pH khi
gi& tri hoat tinh protease dugc ghi nhan la khac nhau trong dém Tris-HCI (65%) va dém Bicarbonate (30%)
khi so v&i d6i ching & cuing gié tri pH 9,0 [27]. Sau khi phan tich thong ké ANOVA véi d tin cay 95% va
s0 sanh gia tri Pvae < 0,05, hoat tinh protease tir CNXK100 thé hién & gia tri pH 6,0, 7,0, 8,0 va 9,0 trong
dém Phosphate va Tris-base khdng c6 su khéc biét, tuy nhién c6 su khac biét ¥ nghia d6i véi cac gia tri pH
con lai. Tir két qua thuc nghiém, gié tri pH tir 6,0-7,0 trong dém Phosphate va pH 7,0-9,0 trong dém Tris-

base dugc chon lam gid tri pH va loai dém phu hop dé thyuc hién phan @ng giita enzyme va co chat.

4. KET LUAN

C6 24/30 chung xa khuan c6 kha ning sinh tong hop protease ngoai bao khi duoc sang loc trén méi truong
Gause | cai tién. Trong d6, CNXK 72 va CNXK 100 14 hai chung san sinh protease tiém nang. Két qua quan
sat dic diém hinh thai dai thé, vi thé va dinh danh d&én murc 6 phan tir da xac dinh ca hai chang xa khuan
nay déu thudc chi Streptomyces. Trong dé, ching CNXK72 thé hién méi quan hé gan giii véi loai
Streptomyces odorifer va ching CNXK100 thé hién mdi quan hé gan giii v6i loai Streptomyces ginkgonis.
Céc thi nghiém vé dac tinh hoa sinh cho thay protease cua ca hai chung xa khuan nay déu c6 kha niang hoat
dong trong khoang nhiét d va pH rong, protease ¢ ngudn géc tir CNXK100 thé hién hoat tinh cao gap 5,6
1an khi so véi hoat tinh cua protease duoc san xuit tir CNXK 72 va duoc danh gié 1a protease kiém wa nhiét.
Protease c6 kha ning hoat dong trong khoang nhiét do cao va khoang pH rong mang lai nhiéu lgi ich khéac
nhau so véi qué trinh bién doi va phan hiy boi chat hda hoc thong thuong. Vai kha nang hoat dong téi uu
& 55°C, pH 7,0 ddi véi protease tir CNXK72, va 75°C, pH 6,0-9,0 ddi véi protease tir CNXK100 nén ca
hai loai protease nay rat cé tiém nang thay thé cac hda chat doc hai dé dap (ng nhu cau ngay cang ting vé
chat xuc tac sinh hoc than thién véi méi truong, dé dang va kinh té.

LO1 CAM ON: Ching tdi chan thanh cam on Trudng Dai hoc Cong nghiép Tp. HO Chi Minh da cip
kinh phi dé thyc hién dé tai nghién ciu ¢6 mé sé 22/1SVSHTPO4. Ching toi xin chan thanh cam on Ban
giam hiéu va Ban lanh dao Vién Cong nghé sinh hoc va Thuc pham da tao diéu kién thuan loi cho chiing
t6i thuc hién dé tai nay.
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CHARACTERIZATION OF TWO EXTRACELLULAR PROTEASES FROM
Streptomyces
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Abstract: Proteases derived from actinomycetes have often been shown to possess many remarkable
biological properties. In this study, 24/30 actinomycetes isolated from soils were found to be able to
synthesize extracellular proteases. Among those actinomycetes, Streptomyces sp. CNXK72 and
Streptomyces sp. CNXK100 exhibited the strongest protease production with the zone of substrate
hydrolysis of 27.0+0.8 mm and 23.3+0.5 mm, respectively. The macroscopic and microscopic
characteristics together with the phylogenetic analysis of 16S rRNA sequences showed that these two
strains are closely related to Streptomyces odorifer (99.65%) and Streptomyces ginkgonis (99.86%),
respectively. CNXK72-derived protease is active between 30-80°C, pH range of 4.0-10.0, with maximum
activity at 55°C and pH 7.0 in Tris-base buffer. Besides, CNXK100-derived protease has an activity
spectrum from 30-100°C, pH 4.0-10.0, and show optimum activity at 75°C, pH 6.0-9.0 in Phosphate and
Tris-base buffer, and exhibit 5.6 times more activity than proteases derived from CNXK72. The good
substrate hydrolysis at high temperatures and wide pH ranges indicates potential applications in detergent
and tanning industries of these two proteases.
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