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Toém tat. Trong nghién ctu nay, ching t6i da phan lap va dinh danh dugc mot chung Vibrio
parahaemolyticus 01 gy bénh xudt huyét 16 loét & ca hong my nudi tai Thira Thién Hué. Gene
thermolabile hemolysin (t/h) ma héa tao khang nguyén doc t6 khong bén nhiét TLH c6 kich thude 1257
bp, hoan toan tuwong dong véi trinh tu gene duoc cong bd trén Genebank (mé s6: AY289609.1). Gene th
ma hda tao chudi polypeptide hoan chinh dai 418 acid amin va hoan toan twong dong véi chudi
polypeptide dugc cdng bd trén Genebank (mé s6: AAP41840.1). Két qua ctia chiing t6i cho thay tiém
nang tng dung l6n ctia phuong phap PCR d€ x4c dinh nhanh chéng va cung cép thoéng tin vé moi
quan hé di truyén va phan lap gene ddc t6 tir vi khudn Vibrio ¢ tinh Thira Thién Hué.

Tt khéa: gene tlh, thermolabile hemolysin, Vibrio parahaemolyticus, TLH

Abstract. In this study, we isolated and identified the Vibrio parahaemolyticus 01 strain in Thua Thien
Hue province causing ulcer disease in Sciaenops ocellatus. The full-length of thermolabile hemolysin
(tlh) gene (1257 bp), encoding antigen thermolabile hemolysin toxin (TLH) of the Vibrio sp. was cloned
and sequenced successfully. The sequence analysis of gene cloned shows a complete similarity to the
Vibrio parahaemolyticus strain (Genbank: AY289609.1). Gene tlh encodes a complete polypeptide
sequence of 418 amino acids and completely consistent with polypeptide chains published in
Genebank (accession number: AAP41840.1). Our findings show a high potential of the PCR-based
method for rapid identification and providing genetic relationship information and isolate the toxin
gene from Vibrio bacteria in Thua Thien Hue province.
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1  Datvan dé

Bénh xudt huyét 16 loét & ca 1a mot bénh rat nguy hiém, lay lan nhanh va xudt hién tai nhiéu nuéc
trén thé giéi. Nguyén nhan gay bénh 1a do ndm, virus, ky sinh trung va nguyén nhan giy bénh thtt cdp 1a
vi khuén. Dén nay, da c¢é khoang 24 qudc gia trén thé gidi thdng bao sw xuat hién bénh xuat huyét 16 loét
va tap trung chti yéu ¢ Bac My, Nam Chau Phi, Chau A va Uc. Dau hiéu dic trung cta bénh la cac vét
loét nghiém trong ¢ ngoai da, trén dau, gitra co thé va trén cac vung lung. Ca cé thé chét trong vong mot
tuan sau khi bi nhiém bénh. Theo wéc tinh ctia Ngan hang thé gidi ndm 1997, ton that do dich bénh gay ra
cho nganh nudi trong thay san xap xi 3 ty do la My [1].

Céc loai Vibrio chinh gay bénh 16 loét & ca trén thé gidi bao gom V. harveyi, V. parahaemolyticus,
V. alginolyticus, V. anguillarum, V. vulnificus [2]. Can bénh nay lién quan dén hon 100 loai ca [3]. Ching
gdy bénh bang cich san sinh ra cac doc t& hay noi doc t& véi leong 16n. Bénh thé hién véi triéu ching
nhiém trung huyét, xudt huyét va tén thuong da. Do tinh chat bén viing ctia bd gen vi khudn Vibrio,
thuong xuyén xay ra hién tuong chuyén gen ngang, trong khi dé trong mdi treong bién ranh gioi loai rat
hep [4]. Do d6, viéc xac dinh cac loai lién quan dén Vibrio phan lap tir moi treong bién doéi khi rat kho
khan [5]. DPdc t6 hay noi doc t& duoc cho la cac phan tir chiu trach nhiém vé doc lue cua cac loai Vibrio,

nhung chua ¢ nghién cttu nao vé mo hoc dé cap dén nhing gia thuyét nay [6].

Hemolysin, 1a mot doc td 6 trong vi khudn Vibrio sp. Chiing pha vé mang hong cau va giai phong
hemoglobin, duoc cho la doc t6 phan bd rong rai nhat trong s6 Vibrio sp. gy bénh va cd vai tro khac
nhau trong qud trinh 1ay nhiém [7]. Ton tai 5 ho hemolysin dai dién trong Vibrio sp., trong d6 c6 hai ho
hemolysin khong bén nhiét (haemolysin thermolabile — TLH) va hemolysin bén nhiét (thermostable
direct hemolysin - TDH) da duwoc nhiéu tac gia quan tam nghién cttu [8].

Doc t6 TLH la doc t6 khong bén nhiét. Ddc t6 nay duwogc tim thay trong V. parahaemolyticus va mot
s6 loai Vibrio khac [9-11]. Doc t6 TLH phu thudc vao lecithin (LDH), khong bén nhiét va bi phan huy & 60
°C trong 10 phut [9], c6 hoat tinh phospholipase A2/lysophospholipase. Gene haemolysin thermolabile
(t1h) ma hoa tao khang nguyén doc t6 khong bén nhiét TLH chita ORF la 1254 bp va tao ra tién protein va
protein hoan chinh [an luot mang 418 va 398 phan ti axit amin v6i khéi lugng phan tir twong ting twong
ung 47,5 va 453 kDa [11]. Ham lwong G + C cta gene tlh la 47,6%, gan nhu gidng voi hé gen
V. parahaemolyticus. Hai codon methionine (ATG) duoc dét gan 5'-end [10], nhung vai tro lam codon khaoi

dau sao chép khong that sy 16 rang.

Muc dich ctia nghién cttu nay la phan lap, dinh danh va tao dong thanh cong gene thermolabile
hemolysin ma hoa tao khang nguyén doc t6 khong bén nhiét TLH trong t€ bao E. coli TOP10 lam nguyén
liéu cho nhitng nghién cttu ti€p theo.

2 Nguyén liéu va phwong phap

21 Nguyén liéu

C4 hong my ¢d biéu hién xuat huyét 16 1oét thu & huyén Phong Dién, Thira Thién Hué.
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Chung vi khuén E. coli TOP10, BL21(DE3), vector pGEME-T Easy (Invitrogen), Kit tinh sach gel: Kit
Isolate IT PCR and Gel (Bioline) va Kit tach va tinh sach plasmid tai t6 hop (EZ-10 Spin Column Plasmid
DNA Minipreps Kit, BS6141 (Bio Base INC)).

Mot s6 hoa chat thong dung khac: NaCl (Merck); CTAB (Trimethyl Ammonium Bromide, Merck);
ampiciliin (Sigma); Peptone (Difco); méi truong Thiosulfate citrate bile salts sucrose (TCBS) (Merck); Tris-
HCI (Bio Base INC); EDTA (Bio Base INC); Proteinase K (20 mg/mL; Sigma); Sodium dodecyl sulfate
(SDS) (Bio Base INC); Chloroform (Merck); Isoamyl alcohol (Merck); Phenol (Merck); Ethydium bromide
(Merck).

2.2 Phwong phap
Phan 14p vi khuén Vibrio sp.

C4 héng my c6 bidu hién xuat huyét 16 loét dugc rira sach bang nuwdc cat vo trung. Dung dao vo
trung 1ay 100 mg phan co ca c6 chira vét xudt huyét 1o loét cho vao &ng nghiém va nghién min, sau d6
dong nhat trong 5 mL moi treong peptone kiém long (APW, 1% peptone (Difco) and 1% NaCl, pH 8,6) va
u ¢ 37 °C trong 24 gio. Huyén dich chtra vi khudn sé dugc dan déu trén dia thach chita moi truong
Thiosulfate citrate bile salts sucrose (TCBS) va tiép tuc u 6 37 °C trong 24 gio [12]. Cac khuan lac don moc
trén moi truong thach TCBS duoc chon loc va chuyén sang 6ng nghiém chita 5 mL moi treong long APW
bang que tim vo trting va u 35 °C trong 18 gio [13]. Huyén dich ctia 3 khuan lac don khac nhau c6 biéu
hién mau xanh trén méi treong TCBS duoc chon loc ngdu nhién dé tién hanh tach chiét DNA tong s6,
dinh danh va phan lap gene tlh.

Tach chiét DNA

DNA tdng s0 tit vi khudn Vibrio sp. duoc tach chiét theo md ta cuia Panicker va cong su ¢d su thay
d6i cho phu hgp véi diéu kién phong thi nghiém [14]. Sinh khdi t€ bao vi khudn Vibrio sp. duwoc thu nhan
ttr 1 mL huyén dich nudi cay & 35 °C trong 18 gid bang may ly tdm lanh (May ly tdm lanh, Model: 5417R)
0 15.000 vong/phut trong hai phut. Sau d6 tai huyén phu trong 500 pL dém TE (10 mM Tris-HCl, 1,0 mM
EDTA, pH 8). T& bao duwoc pha v& bang cach bs sung thém 30 pL sodium dodecyl sulfate (SDS) 10% (khdi
luong/thé tich) va 5 pL dung dich proteinase K (20 mg/mL; Sigma). Sau mot gio u, tiép tuc b6 sung 100
puL NaCl 5 M va 80 uL Cetyltrimethylammonium bromide (CTAB) hoa tan trong NaCl ((10% CTAB trong
0,7 M NaCl) dé tao phtic véi polysaccharides. DNA tdng s& duogc tinh sach nham loai bé protein va cac
thanh phan t& bao khac bang cach bs sung mot thé tich twong dwong (715 pl) hdn hop chloroform-
isoamyl alcohol (24:1) va ly tam 13.000 vong/phut trong 5 phut. Pha léng ¢ phia trén duwgc chuyén sang
ong nghiém (1,5 mL) méi va tiép tuc b6 sung mot thé tich twong duong hdn hop
phenol:chloroform:isoamyl alcohol (25:24:1) va ly tam 13.000 vong/phut trong 5 phat. Dung pipette hat
pha long & phia trén chuyén vao 6ng nghiém (1,5 mL) mdi va tiép tuc bd sung mot thé tich cua
isopropanol giit & —20 °C trong 30 phut. Két tia duoc thu nhan bang ly tam 13.000 vong/phtt trong 20
phuat ¢ 4 °C va rtra lai ba [an véi 70% ethanol (thé€ tich/th€ tich), sau d6 sdy kho tua DNA ¢ nhiét do
phong. Hoa tan két tua tro lai véi 50 uL trong dém TE. DNA tong sO ctia vi khuan Vibrio sp. dugc dién di
kiém tra trén gel agarose 0,8% voi dién thé cung cap la 80 V trong dém TAE (40 mM Tris pH: 7,6, 20 mM
acetic acid, 1 mM EDTA) véi thudc nhudm ethydium bromide (EtBr) (0,5 ug/L).
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Dinh danh vi khuin Vibrio sp. bang sinh hoc phan tit

Vi khuan Vibrio sp. phan 1ap duoc tir mau bénh pham xuat huyét 16 loét & cd hong my tiép tuc
duoc dinh danh bang k§y thuat sinh hoc phan tir dira trén su twong dong gene 16S-rRNA. DNA ctia vi
khuan dugc st dung lam khuon mau cho phan tng PCR st dung cip mdi 16S-TRNA (16S-rRNA-F: 5'-
CGTGCCAGCAGCCGCGGTAA-3" va 16S-rRNA-R: 5-GCCCGGGAACGTATTCACCG-3’) dé khuéch
dai doan gen 16S-rRNA [15]. Cay phat sinh di truyén duoc xay dung bang thuat toan Maximum
Likelihood dwa trén m6 hinh Tamura-Nei [16] trén phan mém MEGA?7 [17].

Phueong phap PCR phan lip gene thermolabile hemolysin

DNA tdng s8 thu dwoc sau khi tach chiét tir vi khuan Vibrio sp. duoc sit dung lam khuon mau cho
phan tng PCR phén 1ap gene t/h ma hda tao khang nguyén doc t6 khong bén nhiét TLH véi cap moi ddc
hiéu duoc thiét ké dua trén trinh ty nucleotide duoc dang ky trén Genbank c6 ma s AY289609.1 thong
qua phan mém Primer3plus [18]. Thanh phan nucleotide ctia cdp moi ddc hiéu cho gene: VptlhF: 5’
ATGATGAAAAAAACAATCACAC-3; VptlhR: 5-TTAGAAACGGTACTCGGCTAAGTTG -3'. Thanh
phﬁn phan ttng PCR g‘ém c6: 50 ng DNA khuon, 12,5 pL 2xPCR master mix (2,4 mM dNTP mdi loai, 0,3
don vi Tag DNA polymerase, 10 pmol VptlhF, 10 pmol VptlhR va bS sung nudc cdt vo trung d€ dat thé
tich phan tng la 25 pL. Phan tng PCR dwoc thuee hién trén may luan nhiét MJ mini™ Personal Thermal
cycler, BioRad véi chu trinh nhiét nhu sau: bién tinh ¢ 95 °C/5 phat, 30 chu ky ti€p theo: 95 °C/45 giay, 51
°C/1 phut, 72 °C/1 phut va keéo dai mach ¢ 72 °C/10 phut. San phdm PCR duoc kiém tra trén gel agarose
1%, nhudm mau bang ethidium bromide (EtBr 0,5 pg/L) va phan tich hinh anh dién di bang hé théng
DyNA Light, Dual Intensity UV Transillumninator (Labnet).

Phuong phap tao dong gene

San pham PCR sau khi dugc tinh ché bang Kit Isolate IT PCR va gel sé duoc gan vao vector pGEM®-T
Easy theo phuong phap tao dong TA d€ tao thanh vector tai t& hop pGEM/tlh. Thanh phan phan tng gan
duoc chiing t6i tién hanh theo huéng dan ctia nha san xuét bao gom: 50 ng vector pPGEM®-T Easy, 5 uL dém
gén 2X, 3 don vi enzyme T4 DNA ligase, 62,6 ng san phdm PCR sau khi tinh sach va b3 sung nuéc vo
trung dé dat thé tich cudi cung 10 uL, phan tng duwoc u qua dém 6 4 °C. San pham plasmid tai t6 hop
duoc bién nap vao t& bao E. coli TOP10 bang phuong phép héa bién nap. Thé bién nap duoc chon loc
bang phuong phap khuan lac xanh-trang theo co ché X-gal va khang sinh. Khuan lac mau trang duoc
chon loc dé kiém tra sy hién dién ctia gene tlh béng phan tng PCR v6i cdp moéi M13 (M13F: 5'-
GTTTTCCCAGTCACGAC-3" va M13R: 5'-CAGGAAACAGCTATGAC-3") duoc thiét k& s&n hao dau cta
vector pGEM®-T Easy.

So oA

plasmid tai t& hop theo Kit plasmid EZ-10, BS6141 (BioBase INC). Gene tlh dwoc phan tich trinh tu bang
phwong phap dideoxy terminator trén may ABI 3031 Analysis 6 cong ty Maccrogen, Han Qudc, hiéu
chinh bang béng phan mém BioEdit va so sanh mtc dd tuong dong voéi trinh tw da duoc cong bd trén
ngan hang gene NCBI bang chuong trinh BLAST.
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3 K&t qua va thao luan

3.1 K&t qua phan lap vi khuan Vibrio

Két qua phéan 1ap vi khuan Vibrio thé hién ¢ Hinh 1 cho thdy ¢6 hon 100 khudn lac don tach roi
nhau va thé hién mau xanh trén moi truong TCBS. Nhitng khudn lac don nay duwoc ching toi chon loc

ngau nhién d€ thuec hién cac thi nghiém tiép theo (Hinh 1).

3.2 Tach chiét DNA tong s6

DNA t8ng s8 ctia 3 khudn lac don mau xanh trén moi treong TCBS sau khi tach chiét bang phuong
phdp CTAB theo m6 ta ctia Panicker [14] s& dugc kiém tra bang cach dién di trén gel agarose 0,8%. Két
qua ¢ Hinh 2 cho thdy DNA thu duoc c6 chat luwong tdt, nong do cao, mot bang DNA rd nét, dong déu va
sach, khong bi dat gay. Nguyén liéu DNA nay c¢6 thé stt dung cho cac thi nghiém tiép theo.

Két qua dinh danh vi khuan

DNA t6ng s6 ctia dong khuan lac don 01 trong 03 dong khuan lac don mau xanh chon loc ngau nhién
trén moi truong TCBS duoc st dung dinh danh loai dua trén sw tuong dong gene 16S-rRNA. Da thu duoc doan
gene 16S-rRNA ctia dong khuan lac don 01 c6 kich thude 876 bp (Hinh 3). Cay phat sinh di truyén hién thi c¢6

Hinh 1. Vi khudn Vibrio moc trén moéi truong TCBS agar

<« DNA To6ng s6

Mi: 1 2 3 4 5 6 7 8 9

Hinh 2. Két qua tach chiét DNA t8ng s6 trén gel agarose 0,8%. M1: khdi lugng thang chudn DNA (Lambda
DNA/HindIII Marker ( 125-23130 bp), Biotols); 1-3: DNA téng s6 lap lai 3 [an tach chiét cia khuan lac don 01,
4-6: DNA tong s0 ldp lai 3 [an tach chiét ctia khuén lac don 02 va 7-9: DNA tdng s& lap lai 3 [an tach chiét cua

khuan lac don 03.
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tinh hop ly cao nhat (-1047,42) dwoc xay dung dua trén thuat toan Maximum Likelihood dwa trén mo hinh
Tamura-Nei [16] v6i mét s0 loai vi khuan Vibrio spp. duoc cong bd trén ngan hang Genbank st dung lam doi
chiéu. Két qua cho thdy dong khuén lac don 01 ma chiing t&i phan lap dwoc ndm cling nhénh va ¢ quan hé gan
gl voi loai vi khuén Vibrio parahaemolyticus (ma s&: MG386391.1) (Hinh 4). Nhu vay, dong khuén lac don ma
chiing t6i phan 1ap duoc trén vét xudt huyét 16 1oét & cad hong my thudc loai Vibrio parahaemolyticus. Loai vi

khuan nay dugc chung toi ky hiéu la Vibrio parahaemolyticus 01 (Hinh 4).

Hinh 4. Phan tich phat sinh di truyén bang phuong phap Maximum Likelihood dya trén md hinh Tamura-Nei [16]
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32 Phan lap gene thermolabile hemolysin

Gene tlh ma hoda tao khang nguyén doc t6 khong bén nhiét TLH cta vi khudn Vibrio sp. duwgc phan
lap bang phan ting PCR trén mdy luan nhiét MJ mini™ Personal Thermal cycler, BioRad. Két qua cho
thdy xuat hién mét bang DNA duy nhét, rd, ndéng d¢ cao cd kich thude khoang 1257 bp. Diéu nay cho
ching toi thdy rang tir khau thiét k&€ mdi cho dén qua trinh thiee hién phan tng PCR déu dién ra chinh
xac (Hinh 5).

3.3 K&t qua tao dong va phan tich trinh ty gene ma héa khang nguyén déc t6 khong bén nhiét TLH

San pham PCR thu duoc sau khi tinh sach (gene th) c6 gan thém adenine (dA) vao dau 3’ (do dic
tinh ctia enzyme Taq DNA polymerase) nham tao lién két b3 sung véi thimidine (dT) da dwoc thiét ké
trong vector pGEMO-T Easy bang phuong phap tao dong (TA-cloning). Két qua gén vao vector va bién
nap vao t€ bao vat chu E. coli TOP10 thé hién thong qua tach chiét plasmid tai t& hop va dién di trén gel
agarose 1% trén Hinh 5 cho thay chi c6 mot bang duy nhét, dam, rd nét véi kich thude khoang 4272 bp
(bao gom kich thudc cuia vector pPGEM®-T Easy la 3015 bp va kich thudc cua gene tlh khoang 1257 bp)
(Hinh 6). Qua day c6 thé két luan rang ching t6i da gan thanh cong gene th vao vector pGEM®-T Easy va
bién nap duoc vao té€ bao vat chu E. coli chung TOP10. Plasmid tai t6 hop nay dwgc ching toi giri phan
tich trinh tu nucleotide & Cong ty Maccrogen, Han Qudc.

Su hién dién ctia gene tlh trong céc t&€ bao E. coli TOP10 duoc kiém tra bang ki thuat PCR gién tiép
thong qua cap moi M13. Két qua cho thdy da xudt hién bang DNA ¢ kich thude khoang (1500 bp) (bao
gom kich thudc ctia gene 1257 bp va mot doan khoang 200 bp ném trén vector pGEM®-T Easy) (Hinh 7).

San pham
PCR

M2 1 2 3 M2 1 2 3

Hinh 5. Anh dién di kiém tra san pham PCR v&i cip Hinh 6. Anh dién di kiém tra plasmid pGEM/tlh tai t&
moi dac hiéu cho gene tlh. M2: khéi luwong thang chuan  hop. Me: khéi luwong thang chuan DNA (250-10.000 bp,
DNA(250-10.000 bp, Promega), NC: d6i chiing &m. 1,2  Promega), 1-3: san phdm plasmid tai t6 hop chira gene

va 3: san phdm PCR vdi 3 [an 14p lai tlh tach tir 3 khuan lac
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kb

4.0
3.0 —
25 _
2.0

1.5
1.0

tlh +M13

0.75
0.5

0.25

M 1 3

Hinh 7. Anh dién di kiém tra san pham PCR v&i cip m6i M13.M: Thang chuén DNA (250-10.000 bp, Promega); 1, 2
va 3: san phdm PCR

Két qua phan tich trinh tw cho thdy doan gene phéan lap duoc co kich thude 1257 bp (bao gom ca bd
ba mo dau ATG va bd ba két thuc TAA) va twong dong 100% d6i véi trinh tw nucleotide cong bd trén
ngan hang gene thé gidi GenBank véi ma s8 AY289609.1. Trinh tw nay ma héa tao mot chudi peptide suy
dién hoan chinh va lién tuc bao gom 418 amino acid (khong bao gom b ba két thtic TAA) va tuong dong
100% v6i trinh ty amino acid cong b6 véi ma s6 AAP41840.1 (Hinh 8). Két qua thu ctia chiing t6i phtt hop
v6i két qua nghién ctru ctia Shinoda va cong su [11]. Nhu vay, chiing tdi c6 thé khang dinh rang da tach
dong thanh céng gene t/h ma hda khang nguyén doc t6 khong bén nhiét TLH cua vi khudn Vibrio
parahaemolyticus 01 la mét trong nhitng tac nhan gay nén bénh xudt huyét 16 loét trén cdc hong my thu tai
Thtra Thién Hué.

4  Kétluan

Chung t6i phan lap va dinh danh duwoc mét dong vi khudn Vibrio trén vét xuat huyét 16 1oét & ca hong
my thu tai huyén Phong Dién, Thita Thién Hué€ dua trén si twong dong cua vung gen 16S-rRNA thudc
loai Vibrio parahaemolyticus va dwgc chang t6i ky la Vibrio parahaemolyticus 01. Chuing toi da phan lap thanh
cong gene tlh ma hoa tao khang nguyén doc t6 khdng bén nhiét TLH cta Vibrio parahaemolyticus 01 gay
bénh xudt huyét 16 loét & ca hong my. Gene ma hoa tao khang nguyén doc td khong bén nhiét TLH c6
kich thudc 1257 bp (bao gom bo ba md dau ATG va bo ba két thac TAA), vung gene nay ma hoa tao
thanh chudi peptide hoan chinh va lién tuc gom 418 amino acid. Két qua nghién ctru ctia chiing toi sé lam
nguyeén liéu d€ tién hanh nghién ctru biéu hién gene t/h ma hda tao khang nguyén doc t6 khong bén nhiét
TLH trong vat chu thich hop san xuét vaccine/khang thé sit dung trong phong tri bénh do vi khuan Vibrio
gay ra xudt huyét 16 loét trén ca hong my, gop phan giam thiéu thiét hai kinh t€ cho nguoi nudi trong thuy

san.

Loi cam on: Xin tran trong cam on Bo Gido duc Pao tao da tai tro cho nghién cttu nay théng qua
dé tai khoa hoc cong nghé cap B9, ma s6 CT-2018-DHH-05.
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MMKEKEKTTI!I TLLTALLTPLAZSAWA

ATGATGAAAAAAMCAATCACACTATTAACTGCATTACTCCOGCTTGE TTICTGCAGTTIGOE 60
Ny
ATGATGAAMAAAAMCAATCACACTATTAACTGCATT. TGCTTCTGCAGTTGOC 60
HMEKEEKETTITLLTALLTPLATSAWR
EEPTLSESPEMNMWVS S A5 EWVI STAOQOQE
GAAGAGCCAACCTTATCACCAGAAAT GOTTTCAGCOTCTGAAGTCAT CAGCACGCAAGAA. 120
FERERERRERERE R e e e e e e e e e nre inn ey
GAAGAGCCAMCCTTATCACCAGAAAT GGTTTCAGCGTCTGARGTGAT CAGCACGCARGAA. 120
EEPTLESES PEMYVYEASEVI STAOQE
¥ QTYTYWVERCWYRTS Y S KDDTP
AACCAAMCCTATACCTAT GTTCGCTGTTGETAT CGCACCAGCTACTC GAAAGATGATCCG  1ED
Ny
AACCAAACCTATACCTATGTTCGCTGTTGGTAT CGCACCAGCTACTC GABAGATGATCOG 180
¥FOQTYTYWVERCWYZRT S Y S5 KDDP
A TDWEW®AMENETDGSETYT FTTIDG?TY
GOGACCEATTGOEAATGGGCAAAAAR COARGAT GETAGCT ACTTCAD CATTGADGGCTAD 240
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
GOGACCEATTGOEAATGGGCAAAAAA CCGARGAT GETAGCT ACTTCAC CATTGACGOCTAD 240
A TDWEWAMEDNTEDGSYFTTIDOGTY
WWSSVSEHNI‘[E“FTNTSGNV[
TGGET GEAGCTCOGTTTCATTTAARARCATGTTC TACACCA ACADGTC GLARAALCG T 300
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
TGET GRACCTCCOTTTCATTTAAAAACATETTC TACACCAACADETC GLAAAALG T 300
WWSSVSEKHHE\'THTSGHV[
EQERCEATLDLAMNEU NADTITTETF
CGETCAGCGTTGTGARGCC ACATTAGA TTTGGCGAALGAGA ACGCAGA CATTACGT TCTTC 360
FELERERRERERE R E i e r i e e e e i e el
CGETCAGCGTTGTGARGOC ACATTAGA TTTGECGAAMLGAGA ACGCAGA CATTACGT TCTTC 360
R QRCEATLDULAMNEU NA ADTITTEFTE
A A DNUERF S5 Y N HTI WS ND AANDOQ
GOCGCTGACAR TOGCTTC TCATACAACCACACGATCTGGAGCAAMDGA CGCAGCAATGCAG 420
N
GOCGCTGACAR TOGCTTC TCATACAACCACACGATCTGGAGCAMDGA COCAGCAATGCAG 420
A ADUNERTF S YN HTIWS ND AAHMDGQ
P DQI WNKEWVWVALGDSEULSDTGHNTI
CCAGATCAAATCAADAAM ACTCGGTGACAGCT TGTCTGATACAGGCAACATC 480
FEREREERERERE R n e i e e e n e i e i e innen
CCAGATCAAAT CAACAAAGTGGTTGC ACTCGET GACAGCT TGTCTGATACAGGCARACATC 480
PDQI FEVVALGDS LS5DTOGUHI
F A5 QWERTPFPUHNPHNGSE WELTGHTE S
AADGCATC ACAATGGCGCTTCOC TAACCCGARCAGCT GOTTCTT AGGTCACT TOTCE 540
TECEREEREEEREERREE e iR e e e e e i e i i e Fene i inn el
AADGCATC ACAATGGCECTTCCC TAACCCGAMCAGCT GGTTCTT AGGTCACTTCTCE 540
F WA S5 QWRTPFPUHWNPHNSEWEFLGHTES
HGEFVWTETYTIAEKAMEUMNLTPLYUHNTW
AACGGTTTTGT GTGGACAGAATACAT TGCCAAAGOGAAGA ACCTTCC GCTCTACARLTGE 600
Ny
AADGETTTTGTOTGEACAGAATACAT TGCCAAAGCCGAAGAACCTTCC GCTCTACAACTGE 60D
HNGEVWTETYIAEKAMEDNLTPLYUHTW
AWOOGAMAAGENOQY I ALTGWVGEEDQQ
GCAGTTGECGGCGCGECT GOTGAGAA CCAAT! TAMCAGGGOTTGOTGAGCAR. 660
LERRRELREEEREEEEE L LEEERE R RE R LR REE EEEEREELEE L TLLT]
GCAGTTGGCGGCGCGECT GETGAGAR CCARTAL ATCGOGC TAMCAGG GOTTGETGAGCAR 660
AWVWGGAAGENQY I ALTOGWVGED®Q
v 5 5 Y LT YTAEKTLAEKHNTYTIETPAMHNTL
GTTTCTTCGTACTTARCC TADGCAAR ACTGGCCAMGAADT ACAAADT AGCAMACACCTTS  T20
Ny
GTTTCTTCGTACTTAACC TADGCAAAACTCEOGAMGAACT ACAAACC AGCARACACCTTG  T20
¥ 5 5 Y LT Y AEKLAMEKDNTYTIEPAHNTL
F T L E F G L HD F M N Y HNR G WP EWV
TTTACGCTTGAGTTTGETT T T 780
N T N e T Ty
TTTACGCTTGAGTTTGETT T TACHACCT T T80
F T LEFGLNDTETIMNNTYNTERTS GTWVFPF E WV
KA D Y A E AL I R L T D AS A KN T
T 2CGG TG B40
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
TCOTTTGACGEE 540
e A
L M T L P D AT K A P QF ¥ Y S T O E E
TTGATGACACT GOCAGAT CAGTTTAAGTACTCARCACRRAGARGAS 500
N
TEACACT GLOAGAL GCORACGAR AGCGOCT CAFTTTA AGTACTE AACACAAS. so0
L MTLPDATEK AZPG QEHXTYSTQEE
I DK I E A KWV L EMMNETF I K A0 AN
ATCGACARAAT TOGTGOG! TGAGATGARDGAGT TCATCARGGCTCAAGCGATS 960
A
AT T TCATCAAGECTC s60
I DK I R A KWV L EMNETF [ K A Q &AM
¥ ¥ KA @& ¥D I T L FDTHATLTFETET
TACT ACARAGT GEAMGET TACGACAT CACGTTG TTT TTGTTCGAGACS 1020
O T T Ty
TACT TCACGTTGTTTGA TTGTTCGAGACS  LOZ0
¥ ¥ KA QG ¥D1TOwLEDTEHATLTETET
L T £ A P E E K G F WV W A § D P C L D I
CTAACTTCTGOGOD TTCGTGANOGOGAGCGATCO TTGTTTGGACATE 1080
T I ey
CTAACTTCTGE GOCAGAR GHGCACGG TTTOGTG ARDGOGEA GOGATCD ACATC 1080
LTS A PEEHGTEWHNASTDPCLDI
¥ R S 5 5%V D ¥ MY T H A LR S EC A A
AACCGCTCATE GTCTGTC GACTACAT GTACACC CAOGOAT TGOGOTE 1140
N e T e T e T
TCOTCTETC G \DGCATT T 1140
W R S sS s v DY¥YDMNTYTHATLTERSEGC A A
S G A E K F WF W DWW THGFPTT AT K R
TCTGGTGOTE TTTGTGT TGTCACGT? AGCAACTCACCGE 1200
T T e T
1200
S G AE KF WEWDWTHGPTTAT H R
A KM L ES SNHLAEYRE -
TAGCOGAGTAC TAR 1257
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||
TATGTT TAGRAAGT. TAGCOGAGT] TICTAA 1257
YW AEKHNHLTETS SN WL AEYERTFE

Hinh 8. Mtic d6 tuong dong trinh tu nucleotide gitra gene th da phan lap va gene th duoc cdng bo trén Genbank
(AY289609.1) va amino acid suy dién ctia n6 (AAP41840.1)
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