Nghién ctru khoa hoc c6ng nghé

TACH DONG VA XAC DBINH TRINH TU GEN s/o CUA VI KHUAN
Streptococcus pyogenes DUQ'C PHAN LAP TAI VIET NAM
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1. MO PAU

Streptococcus pyogenes thudc lién cau khuan nhom A, 1a mot trong nhiing tac
nhan chinh gy bénh viém dudng ho hap trén nhu viém hong, viém amidan. Theo
wéc tinh hang ndm trén thé gidi c6 khoang 700 triéu trudng hop nhiém lién cau
nhém A, phan 16n céc trudng hop xay ra & tré em lra tudi 6 - 15 [7]. Viém hong do
lién cau c6 thé giy nén cac bién chimg nguy hiém, giy tir vong cao nhu thap tim,
thap khép, viém cau than hodc dé lai cac di chimg & van tim rat ning anh huong dén
kha ning lao dong ciing nhu strc khoe dén sudt doi [1, 6].

Trong té bao S. pyogenes, protein SLO c6 trong lugng phan tir khoang 63,6 kDa,
gdm 571 axit amin trong d6 33 axit amin dau la peptide tin hiéu (signal peptide) co
chirc nang dinh huéng SLO ra ngoai mang té bao, trinh tu nay bi cit khoi phan tir
SLO trudc khi tiét ra ngoai méi truong. Gen mé héa cho khang nguyén SLO gdém
1716 nucleotit, dwoc xac dinh trinh tw 1n du tién vao nam 1987 [4]. Trudc diy,
SLO duoc san xudt bang cach nudi S. pyogenes trong méi trudng BHI, sau d6 khang
nguyén dugc tach chiét khoi moi truong nudi cdy bang tia phan doan voi amoni
sulfat, tinh sach bang sic ky trao d6i ion va sic ky loc gel. Phuong phap ndy thuong
ton nhiéu thoi gian, cho hiéu suat va d6 sach khong cao [2, 3].

Gan day, mot sd nghién ciu san xuit khang nguyén SLO bang cong nghé
ADN tai to hop di duogc tién hanh trén cac hé biéu hién E. coli, Bacillus. Khang
nguyén SLO thuong mai hién nay ciing duoc san xuat bang con dudng tai té hop
[2, 5]. Trong nghién ciru ndy, chung t6i tién hanh tach dong va xéc dinh trinh tu gen
slo cua vi khuan S. pyogenes dugc phan 1ap tai Viét Nam, dé 1am co so cho nghién
ctru biéu hién gen va san xuit khang nguyén SLO tai t hop..

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit liéu, héa chit

- Chung lién cau khuén S. pyogenes (ky hiéu Slo B37) mang gen slo duoc
phan lap tai Viét Nam, do Phong Y dugc, Vién Y sinh nhiét d6i, Trung tam Nhiét
d6i Viét - Nga cung cép.

- Chung vi khuan E. coli DH50 do hing Invitrogen (M¥) cung cip dugc sir
dung dé tach dong gen s/lo.

- Plasmid pJET1.2/blunt do hiang Thermo (M¥) san xuat dugc stir dung lam
vector tdch dong.
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- Hoa chét st dung trong thi nghiém 13 nhimg héa chét tinh khiét duoc sir dung
trong cac phong thi nghiém sinh hoc phan tu.

- Cap moi nhan gen slo dugc thiét ké dua trén trinh tu gen slo trén Ngin hang
gen quoc t& (GenBank) c6 mé s6 NC_002737, chiéu dai doan gen slo ¢6 kich thudce
khoang 1,6 kb. Trinh ty cap moi nhu sau:

SLO F: 5’-ACCATGGATACTGCTAGTACAGAAACC-3’
SLO R: 5’-TCTCGAGGTAATCGAACCATATGGGCT-3"’
2.2. Phuwong phap nghién ciru

- Tdch chiét ADN téng sé té bao vi khudn

Chuyén khuan lac S. pyogenes vao 10 ml méi truong BHI ¢ 37°C, 5% CO,, nudi
qua dém. Sau do, té bao duoc thu lai bang ly tim 4000 vong/phut trong 10 phut. Hoa
té bao vi khuan vao 352,5 ul TE; bd sung 2,5 pl lysozyme (100 mg/ml); 3 pl
mutanolysin (1 mg/ml); & & 37°C trong 10 phut. B sung 3 ul protease K (20 mg/ml);
30 ul SDS 10%; u ¢ 37°C trong 30 phut. B6 sung 140 ul TE; 180 pl NaCl 5M lic nhe
va i tiép & 65°C trong 10 phit. Ly tim 13000 vong/phut trong 10 phit dé thu dich nbi.
Protein cta té bao dugc loai bo bang hdn hop phenol : chloroform (1 : 1). ADN hé gen
nam ¢ pha trén duoc tia lai bang con tuyét ddi va duoc hoa trong 40 pl TE.

- Ky thudt PCR nhan gen slo

Gen slo dugc nhan 1én bang ky thuat PCR vé6i chu trinh nhu sau: Bién tinh
ADN khuén ¢ 95°C trong 3 phut, sau d6 thuc hién lién tiép 30 chu ky, mdi chu ky
gom 3 budc: Budc 1 - Bién tinh khudén & 94°C trong 1 phut; bude 2 - gan mdi 1én
khuén & 52°C trong 45 gidy; budc 3 - tong hop, kéo dai chudi ¢ 72°C trong 50 gidy.
Phan tng két thuc ¢ 72°C trong 10 phut, giit & 4°C. San pham PCR duoc dién di
kiém tra trén agarose 1,5%.

Céac k¥ thuat sinh hoc phan tu: Néi cac doan gen, tach chiét plasmid, bién nap
plasmid vao té bao E. coli, dién di san pham trén agarose dugc tién hanh theo
phuong phap ctia Samrook va Russel (2001) [8]. Trinh tu doan gen slo dugc xac
dinh trén may giai trinh ty ABI 3110 v&i hai mdi pJET1.2 sequencing F va pJET1.2
sequencing R. Két qua giai trinh ty gen duogc xtr Iy bang chuong trinh BioEdit; cong
cu BLAST (NCBI) duogc stir dung dé so sanh trinh tu nucleotit va axit amin.

3. KET QUA VA THAO LUAN
3.1. Tach chiét ADN tong s tir té bao vi khuin

S. pyogenes 13 vi khuan Gram dwong, cé thanh té bao day voi thanh phén chu
yéu 1a peptidoglycan. Duéi tac dung cia lysozyme va mutanolysm thanh té bao bj
pha huy do céc lién két p(1-4) giita cac don vi céu trac cau tao nén peptidoglycan la
axit N-axetil muramic va N-axetil glucozamin s& bi cit dut. Trong méi truong nhuoc
truong, té bao vi khuin & thé nguyén sinh (protoplasm) d& dang bi v& tung, giai
phong cac thanh phﬁn nhu protein, ADN, ARN... Toan bd protein bi phan cat boi
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protease K khong dic hiéu va dugc tach khoi ADN tong sé bang hdn hop
phenol/chloroform. Sau khi ly tdm, dung dich chira ADN tong sé nam & pha trén
duogc thu nhan va taa bang con tuyét dbi. San phdm ADN téng sb dugc dién di kiém
tra trén gel agarose 0,8%. Ket qua dién di (hinh 1) cho thay c6 mot bang 16n nhét va
10 nét gan voi gieng truyén mau, ching to ADN tong s cua S. pyogenes da dugc
tach chiét thanh cong, c6 kich thudc da 16n va c6 do tinh sach cao. ADN tong s0 s&
duoc sir dung dé nhan gen slo bang k§ thuat PCR.

10kb —

kb
0,75kb ==

0,25kb —

Hinh 1. Pién di ADN tdng s6 trén agarose 0,8%
1: Marker 1kb; 2-4: Cac mau ADN tdng s

3.2. Phan lap gen slo

Str dung cdp mdi SLO F va SLO R dé nhan gen slo va san pham PCR dugc dién
di kiém tra trén agarose 1,5%. Két qua thu dugc trén hinh 2 cho thiy san pham PCR chi
¢4 mot bang ADN duy nhét, sic nét, c6 kich thuéc dung nhu kich thudc ciia gen slo
duoc tinh toan theo 1y thuyét khoang 1,6 kb. Nhu véy, phan img PCR dé nhan gen slo la
dac hiéu, chuong trinh PCR va nong d cac chat tham gia phan tmg la phu hop, két qua
budc dau cho thiy di khuéch dai thanh cong gen slo bang k¥ thuat PCR. San pham
PCR dugc sir dung trong céc thi nghiém tiép theo.

Hinh 2. San pham PCR nhén gen slo trén agarose 1,5%
1: Marker 1kb; 2,3: San phém PCR
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3.3. Nhan dong gen slo trong vector pJET1.2/blunt

San pham PCR gen slo dugc tinh sach va gin vao vector pJET1.2/blunt theo
bd kit Clone Jet cua hang Thermo. Budc dau san phém PCR dugc loai bé dau dinh
bdi enzyme ADN blunting & 70°C trong 5 phut, sau d6 hdn hop dugc bd sung vector
pJET1.2/blunt va enzyme T4 ADN ligase. Sau khi doan gen slo dugc gin vao vector
pJET1.2, ldy 10 pl san pham dé bién nap vao té bao kha bién E. coli DH50. Thé
bién nap dugc ciy trai trén dia petri chira moi truong LB dic c¢6 50 pg/ml ampicillin
va nudi trong ti 4m 37°C cho dén khi quan sét thiy sy hinh thanh cac khuan lac.

Pé xac dinh thé bién nap mang dung plasmid tai to hop pJETslo, chon ngau
nhién mét s khuan lac moc 1én tir dia thach dé tach va kiém tra plasmid. Vector
pJET1.2/blunt c6 kich thudc xap xi 3,0 kb, vi vy plasmid tai t6 hop pJETslo s& c6
kich thudc khoang 4,6 kb do dugc chén thém doan gen slo. Két qua dién di san
pham tach plasmid cit m& vong xuét hién bang sang dam, ¢ kich thudc khoang 4,6
kb (hinh 3A). Nhu vay, plasmid thu dugc tir thé bién nap di duoc chén doan gen slo.
Pé kiém tra doan gen slo c¢6 thuc su duoc gin vao plasmid hay khong, tiép tuc tién
hanh kiém tra bang phan tmg PCR véi cip mdi nhan doan gen slo (SLO F va SLO R)
va cdp mdi cua vector pJET1.2. Theo 1y thuyét, san pham PCR véi cip moi gen slo
c6 kich thudc khoang 1,6 kb, v6i cip mdi vector pJET1.2 c6 kich thudc khoang 1,7 kb.
Két qua kiém tra cho thay san pham PCR déu xuét hién bang ding kich thudc theo
Iy thuyét (hinh 3B). Budc dau c6 thé khang dinh gen slo da duoc tach dong thanh cong.

~4,6kb

~1,7kb

A B
Hinh 3. Két qua dién di san pham plasmid tai t6 hop gen slo (A)
va PCR v6i cip moi gen slo, cip mdi pJET1.2 (B).
) 1A, 1B: Marqu 1kb; 2A, 3A: Plasmid tai tb hop pJETslo
2B: D61 ching &m (moi nhan doan gen); 3B, 4B: San pham PCR véi cap
moi SLO F va SLO R; 5B, 6B: San pham PCR véi cap moi vector pJET1.2.
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3.4. Xac dinh trinh tu gen slo

Plasmid tai t6 hgp pJETslo duoc sir dung dé giai trinh tu gen slo, véi cap moi
vector pJET1.2. Két qua giai trinh tu dugc phén tich bang phan mém BioEdit, doan
gen slo duoc giai trinh tu c6 kich thude 1a 1595 nucleotit, ma hoa cho 531 axit amin
cua protein SLO. Khi so sanh vai trinh ty gen slo tu chung S. pyogenes phéan lap &
Viét Nam (Slo_B37) véi trinh ty gen slo trén GenBank c¢6 ma s NC_002737, két
qué so sanh cho thay trinh tu nucleotit ciia hai gen nay c6 20 vi tri sai khac va mirc

d6 twong dong giira hai trinh tw nay 1a 99% (hinh 4).

slo B37 1 CTGCTAGTACAGAAACCACAACGACARATGAGCAACCARAGCCAGAAAGTAGTGAGCTA 60
CECELTEETECEETEEEEECEEE TP E TR EE Tl
NC 002737 112 CTGCTAGTACAGAAACCACAACGACARATGAGCAACCAAAGCCAGAAAGTAGTGAGCTA 171
slo B37 61 cT GCAGGTCAG GATGATATGCTTHGLTCTAACGATATGATTAAG 120
CECER I TEEREETEET LT TR T E TR e e
NC_002737 172 cT GCAGGTCAG GATGATATGCTTABCTCTAACGATATGATTAAG 231
Slo B37 121  CTTGCTCCCAAAGAAATGCY@CTAGAATCTGCAG GRAG GTCAGAAGAC 180
RRARRARRARARRANRARY \\|\||\||\|\\|\\|\\|\\|\||\||\|\\|\\|H
NC 002737 232  CTTGCTCCCAAAGAAATGCQECTAGAATCTGC GAC 291
Slo B37 181 GAGCGAAGAAGATCACACTGAAGAAATCAATGACAAGATTTATTCACTARAT 240
|\\|\||\||\||\|\\|\\|\\|\||\||\|\\|\\|\\|\\|\||\||\|\\|\\|H
NC_002737 292 CGAAGAAGATCACACTGAAGAAATCAATGACAAGATTTATTCACTAAAT 351
Slo B37 241  TATAATGAGCTTGAAGTACTTGCT TGGTGAAACCATTGARAATTTTGTTCCT 300
LECEEEEREETET T r e e e e
NC_002737 352  TATAATGAGCTTGAAGTACTTGCT TGGTGAAACCATTGARAATTTTGTTCCT 411

Hinh 4. So sanh mot phan trinh ty doan gen slo dugc tach dong
v6i gen slo trén Ngan hang gen

Do ¢6 su khac nhau vé trinh ty nucleotit giita 2 gen (Slo_B37 va NC_002737)
nén ching t6i di tién hanh dich ma va so sanh trinh ty axit amin suy dién tir gen
Slo B37 véi trinh tu axit amin SLO ma sé NP 268546 (dugc dich ma tir gen
NC _002737) trén GenBank. Két qua dich mé va so sanh trinh tu cta hai chudi axit
amin nay cho thay, tuy doan gen Slo B37 c6 dén 20 vi tri nucleotit sai khac so véi
gen NC 002737, nhung khi dich ma sang axit amin thi chi c6 3 vi tri axit amin khac
nhau, tai vi tri thtr 29 trén trinh ty axit amin cia NP_268546 la Threonine (T) trong khi
do6 cua Slo_B37 1a Methionine (M), ¢ vi tri thir 34 cia NP_268546 1a Asparagine (N)
thi ctia Slo_B37 1a Serine (S) va ¢ vi tri thir 413 ctia NP_268546 1a Threonine (T) thi
cua Slo_B37 cling 1a Serine (S) (hinh 5).
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Slo_B37 1 TASTETTTTNEQPKPESSELTTEKAGQKMDDMLSENDMIKLAPKEMPLESAEKEEKKSED 60
NP 268546 1 TASTETTTTNEQPKPESSELTTEKAGQKTPDMIONSNDMIKLAPKEMPLESAEKEEKKSED 60

Slo_B37 61 KKKSEEDHTEEINDKIYSLNYNELEVLAKNGETIENFVPKEGVKKADKFIVIERKKKNIN 120
NP 268546 61 KKKSEEDHTEEINDKIYSLNYNELEVLAKNGETIENFVPKEGVKKADKFIVIERKKKNIN 120

Slo _B37 121 TTPVDISIIDSVTDRTYPAALQLANKGFTENKPDAVVTKRNPQKIHIDLPGMGDKATVEV 180
NP 268546 121 TTPVDISIIDSVTDRTYPAALQLANKGFTENKPDAVVTKRNPQKTHIDLPGMGDKATVEV 180

Slo B37 181 NDPTYANVSTAIDNLVNQWHDNYSGGNTLPARTQYTESMVYSKSQIEAALNVNSKILDGT 240
NP 268546 181 NDPTYANVSTAIDNLVNQWHDNYSGGNTLPARTQYTESMVYSKSQIEAALNVNSKILDGT 240

Slo_B37 241 LGIDFKSISKGEKKVMIAAYKQIFYTVSANLPNNPADVFDKSVIFKELQRKGVSNEAPPL 300
NP 268546 241 LGIDFKSISKGEKKVMIAAYKQIFYTVSANLPNNPADVFDKSVTFKELQRKGVSNEAPPL 300

Slo_B37 301 FVSNVAYGRTVFVKLETSSKSNDVEAAFSAALKGTDVKINGKYSDILENSSFTAVVLGGD 360
NP 268546 301 FVSNVAYGRTVFVKLETSSKSNDVEAAFSAALKGTDVKTNGKYSDILENSSFTAVVLGGD 360

Slo _B37 361 AAEHNKVVTKDFDVIRNVIKDNATFSRKNPAYPISYTSVFLKNNKIAGVNNRSEYVETTS 420
NP 268546 361 AAEHNKVVTKDFDVIRNVIKDNATFSRKNPAYPISYTSVFLKNNKIAGVNNRTEYVETTS 420

Slo_B37 421 TEYTSGKINLSHQGAYVAQYEILWDEINYDDKGKEVITKRRWDNNWYSKTSPFSTVIPLG 480
NP 268546 421 TEYTSGKINLSHQGAYVAQYEILWDEINYDDKGKEVITKRRWDNNWYSKTSPFSTVIPLG 480

Slo_B37 481 ANSRNIRIMARECTGLAWEWWRKVIDERDVKLSKEINVNISGSTLSPYGSI 531
NP 268546 481 ANSRNIRIMARECTGLAWEWWRKVIDERDVKLSKEINVNISGSTLSPYGSI 531

Hinh 5. Trinh ty axit amin dugc dich ma tur doan gen s/lo dugc tach dong

va trinh ty SLO trén Ngan hang gen

Véi muyc dich san xuat khang nguyén SLO tai t6 hop dé ché tao kit phat hién
ASLO, chung t6i d phan lap va tach dong doan gen slo tir chung vi khuéan
S. pyogenes dugc phan 1ap & Viét Nam. Trong qué trinh nhan gen, mot sb nucleotit
mi héa cho trinh ty dan cua protein SLO di dugc loai bo. Do vay, s luong
nucleotit trén doan gen chung t6i nhan dong co6 kich thudc 1595 bp ma hoa cho
531 axit amin. Theo Kehoe (1987), quyét dinh khang nguyén (epitop) ciia SLO
nam trong ving axit amin 234 - 571, ving nay nam vé phia sau caa SLO [4]. Do
d6, viéc mot sé axit amin & dau N s& khong anh huong dén tinh khang nguyén cua
SLO va doan gen thu dugc trong nghién ciru c6 thé sir dung dé biéu hién va san

xuat khang nguyén SLO téi t6 hop.
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4. KET LUAN

Da tach dong va xac dinh trinh tu doan gen s/o ma hoa cho khang nguyén SLO
tir lién cau khuan S. pyogenes dugc phan 1ap & Viét Nam; doan gen slo c6 kich
thude 1595 bp, ¢6 20 vi tri nucleotit sai khac so voi doan gen NC 002737 trén Ngan

hang gen quéc té va mirc d6 twong dong vé nucleotit gitra hai trinh ti nay 13 99%.

Trinh ty axit amin dugc dich ma tir doan gen slo c6 3 sai khac so véi trinh axit
amin ctia NP_268546 trén Ngan hang gen qudc té tai cac vi tri T29M, N34S va T413S.
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SUMMARY

CLONING AND SEQUENCING FOR slo GENE OF
Steptococcus pyogenes ISOLATED IN VIETNAM

Streptococcus pyogenes is a major cause of upper respiratory tract infections
such as pharyngitis, tonsillitis. These diseases can cause serious complications,
causing high mortality. Antigen streptolysin O (SLO) was used to detect antibodies
to streptolysin O (ASLO) in serum of patients with suspected group A Streptococcus.
This study was carried out to clone and sequence the slo gene encoding for SLO of
S. pyogenes strain isolated in Vietnam (Slo_B37). The results revealed that slo gene
was cloned and sequenced in size of 1595 nucleotide, with 20 nucleotides differed
from NC 002737 fragment on GeneBank and the degree of genetic similarity is
99%. Translated products of the fragment Slo B37 has differences with sequence of
NP 268546 translated from NC 002737 gene in three amino acids at positions:
T29M, N34S and T413S.

Tuwr khoa: Slo gene, Streptococcus pyogenes, streptolysin O, vector pJETslo.
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