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dong, c6 trinh ty axit amin nhu dugc thé hién trén SEQ ID NO: 3. Protein khang nguyén
nay c6 thé duoc ma héa boi gen duoc thé hién trén SEQ ID NO: 4, va c6 thé dugce sir dung
dé diéu ché khang thé don dong hiéu luc cao. Khang thé don dong theo sang ché c6 hiéu
luc bang v6i cac san pham tuong ty ciia nude ngoai, va trong kiém tra RFFIT, no thé hién
cuong do huynh quang twong dbi cao va lau bén.
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Linh vue ky thuit dwge dé cip

Sang ché dé cap dén khéng thé don dong khang virut bénh dai, protein

khéang nguyén cua virut bénh dai, gen ma hoa ching, va sir dung chiing.
Tinh trang ky thuit ciia sang ché

Hién nay, thtt nghiém wc ché diém huynh quang nhanh (rapid
fluorescence focus inhibition test: RFFIT) thuong dugc st dung dé kiém tra
virut bénh dai trén toan thé gi6i: mot lugng ¢ dinh cda virut dugc i ¢ 37°C
cung v6i dung dich pha lodng theo diy ctia huyét thanh cin duoc kiém tra va
huyét thanh ddi chimg véi hidu gi4 da biét, sau d6 huyén phi té bao nhay
dugc bd sung vao. Sau khi 1 lai, cac t& bao tao ra mot 16p don. Sau d6, né
duogc dinh hinh béng axeton lanh, va dugc nhudém béng khéang thé don dong
dugc danh diu huynh quaﬁg khang nucleoprotein (nucleoprotein: NP) cua
virut bénh dai, dé kiém tra su c6 mat cua virut ma khong duoc trung hoa
(diém huynh quang). Sau d6, hiéu gi4 ciia khang thé trong mdi huyét thanh
can kiém tra duoc tinh todn. Viéc phét hién bang RFFIT ludn luén cin khéng
thé NP duoc danh du huynh quang, do d6, chét phan tng chin doan nhay va
hiru hiéu ctia khang thé don dong dwoc danh diu huynh quang khang NP cua

virut bénh dai 1 quan trong di v6i k§ thuét nay.

Luong virut bénh dai 14 thip trong moéi trudng nudi ciy, va khé dé tao
ra nhiéu NP tinh ché tir c4c hat virut bénh dai. Ngoai ra, NP cta virut bénh dai
khong chira nhém sacarit bat ky, su mién dich cua né 14 kém, va khé @& didu
ché khéng thé khang NP. Hién nay, d6i véi chét co ban nay, khong c6 chét
phan tmg chin doén cua khang thé don dong duge danh dau huynh quang
khang NP ciia virut bénh dai dugc cong nhén véi sb chdp nhan chinh thic &
Trung Qudc, trong khi viée nhap khéu céc san phim nay thi dit do va can
khoang thoi gian dai. Viéc phat hién nhanh khang nguyén va khang thé virut

bénh dai chua timg duoc thuc hién & Trung Quéc, diéu nay co su tdc dong
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dang ké dén cong viéc bao gom chan doan 1am sang vé€ bénh dai, kiém soat
chat lugng vacxin va di€u tra dich té hoc. Do d6, viéc ti€p can khang thé mdi

khang virut bénh dai c6 y nghia 16n.
Ban chét k§ thuit ciia sang ché

Muc dich ctia sang ché 13 dé xuét khang thé don dong méi khang virut
bénh dai, protein khang nguyén tuong tmg ma cé thé duoc sir dung dé diéu
ché khang thé don dong c6 hiéu gia cao, va gen ma hoa clia ching, va sir dung
chung.

Pé dat duoc muc dich néu trén, theo khia canh thi nhét, sang ché dé
xuét khang thé don dong ¢ ving bién dbi chudi nhe nhur dugc thé hién trén
SEQ ID NO: 1 va ving bién d6i chudi ning nhu duge thé hién trén SEQ ID
NO: 2.

Theo khia canh th hai, sang ché d& xuit té bao lai v6i sd luu trix
CGMCC 7956.

Theo khia canh thir ba, sang ché @& xuit khang thé don dong duge tao
ra béi té bao lai véi s6 luu trit CGMCC 7956.

Theo khia canh thi tu, sang ché d& xuét viéc sir dung khang thé don
dong theo khia canh thtr nhat va/hoic khia canh thir ba dé diéu ché chét phan
ting dé phat hién virut bénh dai.

Theo khia canh thir nim, séng ché d& xuit viéc str dung khang thé don
dong theo khia canh thi nhét va/hoic khia canh thir ba dé diéu ché chit phén
ting dé phat hién khang thé khang virut bénh dai.

Theo khia canh thir sdu, séng ché dé xuét kit dugc du dinh dé phat hién
khang thé khang virut bénh dai & méu can kiém tra, kit chtra khéng thé don
dong duge danh ddu huynh quang va chit dinh hinh, va khang thé don dong
nay 12 khang thé don dong theo khia canh thit nhat va/hozc khia canh thit ba.

Trong d6 méu duoc kiém tra thuong 13 huyét thanh.
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Chét dinh hinh c6 thé 1a dung dich axeton chira nudc néng do 75-85%
(thé tich/thé tich).

Chét dénh diu huynh quang c6 thé 1 céc loai chét danh déu huynh
quang khac nhau thuong dugc st dung trong linh vuc nay, nhu floresxein
isothioxyanat  (FITC), tetraetyl rodamin (RB200) va carboxy
tetrametylrodamin (TAMRA), v.v..

Kit theo sang ché con c6 thé chira chét pha lofing khang thé, dung dich
rira, chét chudn, va dung dich chan. Chuyén gia trong linh vuc nay cé thé tao

ra su lua chon theo nhu cau, nén s& khong dugc néu chi tiét & day.

Theo khia canh thtt bay, sang ché dé xuét protein khang nguyén c6 trinh
tu axit amin dugc thé hién trén SEQ ID NO: 3.

Theo khia canh thir tAm, séng ché d& xuét gen ma hoa protein khang
nguyén theo khia canh thir bay. Tt hon 13, theo sang ché, trinh tu co s& cla
gen ma hoa protein khang nguyén néu trén dugc thé hién trén SEQ ID NO: 4.

Theo khia canh thir chin, sang ché dé xuét vecto tai td hop c6 gen theo
khia canh thir tam.

Theo khia canh thr muoi, sang ché dé xuit thé bién nap chua vecto tai
t6 hop theo khia canh thir chin.

Theo khia canh thtr mudi mét, sang ché con dé xuét gen ma hoa chudi
nhe va/hodc chubi nang cua khang thé don dong theo khia canh thtr nhét.

Trinh tu co sé cta gen ma hoa chudi nhe cta khang thé don dong theo
khia canh th nhat c6 thé dugc thé hién trén SEQ ID NO: 11.

Trinh tu co s& cla gen ma héa chudi ning ctia khang thé don dong theo
khia canh thir nhét ¢6 thé dugc thé hién trén SEQ ID NO: 12.

Khéng thé don dong theo sang ché co hiéu gia twong duong véi cac san

pham nude ngoai tuong ty, va c6 thé bieu hién cudong d6 huynh quang cao va
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lau bén khi duoc ding trong phat hién REFIT. Ngoai ra, khang thé don dong
duoc didu ché bang cach tao mién dich bing protein khang nguyén theo sang

ché (lam khang nguyén) c6 hiéu gia cao.

Cac dau hiéu va uvu diém khac cua sang ché s€ dugc md ta chi ti€t trong

phan mo ta cac phuong an sau.
SO luu trit sinh vat

Té bao lai theo sang ché 13 té bao lai ctia chuét, va dugc luu trit & Trung
tim thu thdp chung vi sinh vat cia Trung Qudc ((China General
Microbiological Culture Collection Center: CGMCC), Institute of
Microbiology Chinese Academy of Sciences, #3, No. 1 Beichen West Road,
Chaoyang District, Beijing 100101) vao ngay 12 thang 7 ndm 2013, vdi s6
luu trit CGMCC 7956.

MBO ta chi tiét sang ché

Céc phuong 4n theo sang ché s& dugc mo ta chi tiét nhu sau. Can phai
hiéu réng cac phuong an duge mo ta ¢ day chi duoc du dinh dé minh hoa va
giai thich sang ché, ma khong gi6i han sang ché.

Trong cac vi du sau, virut bénh dai dugc phan lép tir ndo cua choé dai ¢
Béc Kinh béi trung tAm kiém soat va phong ngira bénh ctia Trung Qudc, trong
khi DMEM va huyét thanh bao thai bo (fetal serum of bovine: FBS) dugc
mua tir Thermo. Trong cac vi du nay, cac thir nghiém duoc thuc hién trong
cac diéu kién thong thuong trong truong hop ma didu kién cu thé khong duoc
chi r6.

Vidul

(1) Diéu ché protein khang nguyén

Dua vao tai liéu: Molecular Cloning: A Laboratory Manual, the third
edition (J. Sambrook et al., Science Press, 2002), Chapters 7-8, toan b ARN

ctia té bao bi nhiém virut bénh dai dugc tach chiét (trung tam kiém soat va
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phong ngira bénh ctia Trung Qudc duogc giao phéd dé thuc hién quy trinh nay).
ADN b6 tro twong tmg thu duoc bang cach sao chép nguoc, khuéch dai PCR
duoc thuc hién bing cach st dung ADN bb tro thu dugc bang cach sao chép
nguoc 1am khudn miu. Poan mdi nguge duge ding trong PCR duge thé hién

trén SEQ ID NO: 5, va doan mdi xudi duge thé hién trén SEQ ID NO: 6.

Poan mdi nguoc: 5’-GAACCATATGGATGCCGACARGATTGTG-3’ (SEQ ID
NO: 5)

Poan mdi xudi: 5’-ACCTCGAGTTATGAGTCATTCGAATACG-3’ (SEQ ID NO:
6)

BGI duogc giao dé xé4c dinh trinh tu gen thu duoc bﬁng cach khuéch dai
PCR, va trinh tu co s& duoc xac dinh nhu dugc thé hién trén SEQ ID NO: 4.

TTATGAGTCATTCGAATACGTCTTGTTTAGAAACTCGGCGAATGAGTTTGGACGGG
CTTGATGATTGGAACTGACTGAGACATATCTCCGTATATGCGATCTTTTTAGTCGACCTCC
ATTCATCATAATTCGAGCATAAACAGCTTCTGGACCTCTGGTTTCACCGGAGAAGTAGTCT
TCGTCATCAGAGTTGACAGTTCCATCATCTGCCAATGCCACGTCAGTCTTTGTCAGTTCAG
CTGCCTCGTATTCTTGAAGTTCTTTCTCATCTCTGAAGAATCTTCTTTCGAATGTTCCTCT
CCCAAAGAATTCCTCCCCTAGATAGCCCCCTAGAACAGACATCTCATGAGGAGCACATGCG
GCAATAACTGTTGCATTTAGGGATCTGATTTGACCCATATAGCATCCAACAAAGTGAATAA
GATTGAACACATGACCAACGGCATTCGATGAATAAGGAGACTTCCCACTCAAGCCTAGTGA
ACGGAAGTGAATGAAATAAGAGTGAGGAACAGCCGTCTCCTGCCCTGGCTCGAACATTCTT
CTTATCTCTTCCTCAAAGTTCTTATGGAAGAAGTACAATATTGCTTCTCTTGCGGTGAGAT
TGATCTGCTTTATGAACCCAGTAAACGATACCAGCCCTGAACAGTCTTCATAAGCAGTAAC
AACTGTGCCCGCTCTGATTGCTGAATATAGATGCTCAATCCGAGAGAAAAACATGTCGTAG
GTTCCGGCCAAAAATCTGAAGTTCGGTATGGTACTCCAATTAGCACACATTTTGTGAGTTG
TCATTAGAGTATGGTGCTCCACGATTTTAACAAAAGGAGCTGTTTCAAAAATCTGCTCTAT
CCTATCTGCAATGTTTGTTTTATAGTTACCGGTGTTTTGTCCTGATATTTTGCTCAACCTA
TACAGACTTAGGAGAAGACCAACCAAAGATGCATGCTCAGAGACGGTGGGGTCCCTTGTCA
TCTCCATGCCTCCTGTCAGAGCCCAATTCCCTTCTACATCATTACGTTTTATTTCCACCAG
AGAATTTGGGGTGATCTTGTCTCCTTTTCGTGCAATCACGATTCCATAGCTGGTCCAGTCT
TCCGGACACGTCCCCTCAAAGAACTGCATTGCTGCTGCCAAGTAGGAACATACATCGTCGG
GATCAAGTTTGGCGGCATTCATGCCTGATAAAACTGATTTGTATGCTTTGTTCAAGTCGGG
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GGCTTTCCCTAGGGTTATACAGGGCTTTTTCAAATCTTTGATAGCAGGGTACTTGTACTCA
TATTGATCCGCGATAATCTCAGGCCTCAAAGAGACCACCTGATTATTAGCTCTGAACACAA

TCTTGTCGGCATCCAT (SEQ ID NO: 4)

Dua vao tai liéu Molecular Cloning: A Laboratory Manual, the third
edition (J. Sambrook et al., Science Press, 2002), Chapters 1 and 15, gen véi
trinh tw co s& nhu duoc thé hién trén SEQ ID NO: 4 duogc chén vao gifta cac
vi tri gidi han Ndel va Xhol ctia pET28a* (véi dudi His), dé tao thanh plasmit
pET28a*-RV téi t§ hop. Sau do, plasmit téi tb hop pET28a*-RV dugc chuyén
thanh ching biéu hién sinh v4t tién nhén E. coli BL21. Cac dong duong tinh
duoc sang loc va viée dua vao thanh céng gen dich dugc x4c minh bang PCR
(doan mdi duge thé hién trén SEQ ID NO: 5 va SEQ ID NO: 6), dé didu ché
thé bién nap c6 kha nang biéu hién gen néu trén. Thé bién nap nay dugc nudi
cdy, va vi khuén duoc dénh séng siéu 4m dé thu duoc dung dich chira protein
khang nguyén. Sau khi tinh ché, thu duoc dung dich chtra 12,5mg/ml protein
khang nguyén (trinh ty axit amin duoc thé hién trén SEQ ID NO: 3 dudi day),
duoc bao quan & -80°C trude khi sir dung (thao tac cu thé dé tinh ché: lay
dung dich chtra protein khang nguyén, va loc qua bd loc mang 0,45um.
Protein khang nguyén twong Gng duoc tinh ché bang cach st dung phuong
phép sic ky ai luc ion DEAE. Sau khi tinh ché, miu duoc kiém tra bing
phuong phép dién di SDS-PAGE, dé chon dung dich tach ritra t6t nhat chira
thanh phan khang nguyén. Va ngoai ra, viéc tinh ché 4i luc cot niken duoc
thuc hién).

MDADKIVFRANNQVVSLRPEIIADQYEYKYPAIKDLKKPCITLGKAPDLNKAYKSV
LSGMNAAKLDPDDVCSYLAAAMQOFFEGTCPEDWTSYGIVIARKGDKITPNSLVEIKRNDVE
GNWALTGGMEMTRDPTVSEHASLVGLLLSLYRLSKISGONTGNYKTNIADRIEQIFETAPF
VKIVEHHTLMTTHKMCANWSTIPNFRFLAGTYDMFFSRIEHLYSAIRAGTVVTAYEDCSGL
VSFTGFIKQINLTAREAILYFFHKNFEEEIRRMFEPGQETAVPHSYFIHFRSLGLSGKSPY

SSNAVGHVENLIHFVGCYMGQIRSLNATVIAACAPHEMSVLGGYLGEEFFGRGTFERREEFR
DEKELQEYEAAELTKTDVALADDGTVNSDDEDYFSGETRGPEAVYARIMMNGGRLKRSHIR

RYVSVSSNHQARPNSFAEFLNKTYSNDS (SEQID NO: 3)
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(2) Diéu ché té bao lai

Theo phuong phdp dugc mé ta trong tai liéu: Short Protocols in
Immunology (Coligan et al., Science Press, 2009), Chapter 2, chudt Balb/c cai
dugc gy mién dich bang protein khang nguyén thu dugc tir bude (1). Viée
tach dong phu duoc thuc hién bang céach sir dung thir nghiém pha loang gi6i
han, va cdc dong duong tinh dugc sang loc nho phuong phép ELISA (c6 dua
vao quy trinh co ban trong tai liéu: Short Protocols in Immunology (Coligan
et al., Science Press, 2009), Chapter 1, section 1.1), cudi cung 1a chon loc
dong té bao da duoc tach dong ma c6 két qua duong tinh tt nhét, tic 12 luong
biéu hién khang thé t6t nhit. Té bao nudi cdy duge luu trit trong CGMCC vao
ngay 12 thang 7 nam 2013, voi s6 Iuu trit CGMCC 7956.

(3) Diéu ché khang thé don dong

Dua vao tai lidu: Short Protocols in Immunology (Coligan et al.,
Science Press, 2009), Chapter 1, nu6i céy té bao lai CGMCC 7956 thu duoc
trong budc (2), va dua vao tai liéu: Short Protocols in Immunology (Coligan
et al., Science Press, 2007), Chapter 8, khang thé don dong dugc tach chiét va
duoc tinh ché tir mdi trudng nudi cdy, do d6 thu duge khéng thé don dong da
tinh ché (hodc co thé thu dugc dua vao phuong phap dugc md ta trong diém 2

cua CN 101560255A).

(4) Xéc dinh trinh tu axit amin ctua vung bién ddi cua khang thé don

dong

Dua vao tai liéu: Molecular Cloning: A Laboratory Manual, the third
edition (J. Sambrook et al., Science Press, 2002), Chapters 7 and 8, hodc
phuong phép dugc md ta trong tai liéu: Short Protocols in Immunology
(Coligan et al., Science Press, 2009), ARN thong tin dugc tach chiét tir té bao
lai, trinh tu gen ma hoa khang thé don dong duogc phan tich bang cach si
dung phuong phap PCR sao chép nguoc, dé phan tich trinh tu axit amin cta

khang thé don dong twong tmg. Poan moi duoc sit dung dugce néu trong bang
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1. Trinh tw ADN b6 trg duge xc dinh dugc thé hién trén SEQ ID NO: 11
(chudi nhe) va SEQ ID NO: 12 (chudi ning) trong bang 2. Va xac dinh rang
trinh tu axit amin cta ving bién déi cua khang thé don dong 1an luot dugc thé
hién trén SEQ ID NO: 1 (chubi nhe) va SEQ ID NO: 2 (chudi ning) trong
bang 2.

Bang 1

Ving bién

i Doan moi Trinh tu co s&
o1

5’-GGGGATATCCACCATGATGAGTCCTGCCCAG

Poan mbi nguogc
TTCC-3’ (SEQIDNO: 7)

Chudi nhe
. 5’-GCGTCTAGAACTGGATGGTGGGAGATGGA-3’
Doan moi xuoi
(SEQIDNO: 8)
. 5’-GGGGATATCCACCATGAACTTCGGGGTGAGC
Doan moi nguoc

Chudi TGGGTTTT-3" (SEQIDNO: 9)

nang 5’-AGGTCTAGAATCTCCACACACAGGAGCCAGT

Poan mdi xudi
GGATAGAC-3> (SEQIDNO: 10)
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Bang 2

Trinh tu ADN b tro

Trinh tu axit amin

TCCACATGATGAGTCCTGCCCAGTTCCTGTTTCTGT | MMSPAQFLFLLVL
TAGTGCTCTGGATTCGGGARACCAACGGTGATGTTG | WIRETNGDVVMTQ
TGATGACCCAGACTCCACTCACTTTGTCGGTTATTA | TPLTLSVIIGQPA
TTGGACAACCAGCCTCCATCTCTTGCAAGTCAAGTC | SISCKSSQSLLDS
AGAGCCTCTTAGATAGTGATGGAAAGGCATATTTGA | DGKAYLNWLLQRP
ATTGGTTGTTACAGAGGCCAGGCCAGTCTCCAAAGC | GQSPKRLIYLVSK

Chudi nhe | GCCTAATCTATCTGGTGTCTAAACTGGACTCTGGAG | LDSGVPDRFTGSG
TCCCTGACAGGTTCACTGGCAGTGGATCAGGGACAG | SGTDFTLKISRVE
ATTTCACACTGAAAATCAGCAGAGTGGAGGCTGAGG | AEDLGVYYCWQGT
ATTTGGGAGTTTATTATTGCTGGCAAGGTACACATT | HFPQTFGGGTKLE
TTCCTCAGACGTTCGGTGGAGGCACCAAGCTGGAAA | IKRADATNCIHLP
TCAAACGGGCTGATGCGACCAACTGTATCCATCTCC | PSI
CACCATCCATTT (SEQIDNO: 11) (SEQIDNO: 1)
TGGGGGATATCCACCTAGAACTTCGGGGTGAGCTGG | MNFGVSWVFLALI
GTTTTCCTTGCCCTCATTTTAAAAGGTGTCCAGTGT | LKGVQCEVQLVES
GAAGTGCAGCTGGTGGAGTCTGGGGGAGGCTTAGTG | GGGLVKPGGSLKL
AAGCCTGGAGGGTCCCTGAAACTCTCCTGTGCAGCC | SCAASGFTFSSYA
TCTGGATTCACTTTCAGTAGCTATGCCATGTCTTGG | MSWVRQTPEKRLE
GTTCGCCAGACTCCGGAGAAGAGGCTGGAGTGGGTC | WVAIINNGGSETY

y GCAATAATTAATAATGGTGGTAGTTTCACCTACTAT | YPDSVKGRFTISR
Chudi CCAGACAGTGTGAAGGGTCGATTCACCATCTCCAGA | DNAKNTLYLHMTS
nang GACAATGCCAAGAATACCCTGTACCTGCACATGACC | LRSEDTAMYYCAR

AGTCTGAGGTCTGAGGACACGGCCATGTATTACTGT | PGIAYWGQGTLVT
GCAAGACCTGGGATTGCTTACTGGGGCCAAGGGACT | VSAAKTTAPSVYP
CTGGTCACTGTCTCTGCAGCCAAAACAACAGCCCCA | LAPVCGDSRP
TCGGTCTATCCACTGGCTCCTGTGTGTGGAGATTCT (SEQID NO: 2)
AGACCATA
(SEQIDNO: 12)

(5) Xac dinh hiéu gia ctia khang thé don dong
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PAu tién, theo tai lidu tham khao: Tinh ché va ting dung khéng thé don
dong cuda virut bénh dai (Liu Wentao et al., Chinese Journal of Veterinary
Drug, 2011), khéng thé don dong duoc danh dau FITC, dé thu dugc khang thé
duoc danh ddu FITC dung dé kidm tra RFFIT. Trong khi d6, 1dy khang thé
duoc danh déu FITC va quan sat dudi kinh hién vi huynh quang. Su phat
huynh quang cé thé kéo dai téi 20 phit, thé hién khang thé don dong theo

sang ché c6 thé biéu hién dic tinh huynh quang tét.

Kiém tra RFFIT duoc thuc hién béng cach sir dung lan luot khang thé
don dong duge déanh dau FITC duoc cung cip béi LIGHT DIAGNOSTICS™
Rabies DFA Reagent dwoc mua tir Millipore va khang thé dwoc dénh déu
FITC theo sang ché, dé phat hién hiéu gid ctia 7 mau khang thé. Quy trinh cu
thé ctia kiém tra RFFIT la nhu sau:

1)  Moi trudong ddy da (10% FBS trong DMEM) duoc trai trén toan
bo dia (96 16) v6i 100uL/16.

2) 7 mAu (nha san xuit nhu dugc néu trong bang 3, lan lugt duge
danh s tir mau 1 dén 7) va tiéu chuén quéc gia (GB, ma NIBSC: RAI) duoc
pha loéing lién tuc trong ba lan, va quy trinh cu thé 14 nhu sau (lay mau 1 lam
vi du): 50uL méu 1 duoc bd sung vao 16 A1, va hut va thdi lién tuc trong nam
1an (tron k§); 50pL duoc hit bang pipet va duoc bd sung vao 16 A2, va hiit va
thdi lién tuc trong nam lan; tiép tuc pha lodng cho dén 156 A12, va hat 50pL.
Céac mau khac (ké ca mau 2-GB (24,4 TU)) duoc pha lodng theo ciing mdt
phuong phép.

3)  Virut bénh dai duoc bd sung vao (1,12x10% t& bao/ld) (80% licu
lay nhi®m: pha loéing virut gdc gép 16 lan): 0,5mL virut gbc duge bd sung vao
7,5mL méi trudng day du (10%), trén k§, va bd sung vao dia 96 16 nhur néu
trén voi S0uL/16.

4) U &37°C trong | gid, va bd sung té bao BHK dugc didu ché trudce
d6 voi 50pL/15. Té bao BHK: BHK-21 [C-13], ATCC®CCL-10™, véi mat do
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khoang 70%, 75cm? FLASK, 12mL moi trudng day du, tron k.

5) Sau 24 gid, méi trudong nudi cdy dugc hit ra khoéi dia, dia nay
duoc rua béng PBS mot lan, va PBS dugc hat. N6 duoc ¢ dinh trong 80%
axeton (-20°C) trong 15 phut, khang thé don dong dugc danh diu FITC dugc
cung cdp béi LIGHT DIAGNOSTICS™ Rabies DFA Reagent dugc mua tir
Millipore va khéng th8 dugc dénh diu FITC theo sing ché 1an luot duge bd

sung vao, va sau d6 né dugc u & 37°C trong 30 phut.

6) Khang thé nay duoc loai bo, va mdi 16 dugc rira 3 1an lién tiép
bang cach bd sung 200uL PBS; 2 giot 80% glyxerol duoc bd sung nho giot
vao mdi 18, dé phu hoan toan day 15. Sau dé, quan sat dudi kinh hién vi huynh
quang dao nguoc, va s6 lugng tiéu diém huynh quang vé&i 50% diém ngudng
lidu lay nhi®m trong hai hé phan tmg khéng thé duoc so sanh, dé tinh toan
hiéu gi4 ctia mau. Két qua kiém tra RFFIT ciia khang thé dugc danh déu FITC
duoc néu trong bang 3, va két qua kiém tra RFFIT cla khang thé don dong
duoc danh diu FITC duoc cung cap boi LIGHT DIAGNOSTICS™ Rabies
DFA Reagent dugc néu trong bang 4.

Bang 3

Hiéu gia
1 2131415 6 7 8 9 10 | 11 | 12 .
clia mau

Mau 1 (dugc mua tir Henan
A | Hualan Biological 10% | 75% 63,53 U

Engineering Inc.)

Mau 2 (duwoc mua tir
Shandong Michel

B 15% | 65% 23,24 1U
Biochemical Products Co.,

Ltd.)

Mau 3 (dugc mua tir
Wuhan Institute of

C 5% | 55% 86,84 TU
Biological Products Co.,

Ltd.)

Mau 4 (dugc mua tir
D 5% | 65% 73,65 1U
Shenzhen
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Weiwuguangming
Biological Products Co.,
Ltd.)

Mau 5 (duoc mua tir

Wuhan Zhongyuanruide 183,98
15% | 75%
Biological Products Co., Iy
Ltd.)
Mau 6 (dugc mua tir
Shandong Taibang 159,71
25% | 80%
Biological Products Co., 1y
Ltd.)
Mau 7 (dugc mua tir
Sichuan Yuandashuyang 45% | 95% 36,06 IU
Pharmaceutical Inc.)
GB (24,4 1U) 25% | 65%
Bang 4
Hiéu gia
1 2 3 6 7 8 9 10 11 12 L
clia mau
Mau 1 10% | 75% 63,53 10U
Mau 2 20% | 70% 20,82 1U
Mau 3 10% | 55% 85,79 1U
Mau 4 5% | 65% 73,65 U
Mau 5 20% | 70% 187,38 IU
Mau 6 25% | 80% 159,71 1IU
Mau 7 5% | 55% 28,95 1U
GB (24,4 1U) 25% | 65%

Céc két qua tir vi du nay thé hién ring khang thé don dong thu dugc boi

-13-

séng ché ¢ hiéu gia twong dbi cao. Cu thé, khang thé don dong theo sang ché
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Reagent), va két qua tuong tu thu duge khi duge st dung trong kiém tra
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RFFIT, do d6 né c6 thé duoc dung 1am khang thé thay thé.
Vi du kiém tra 1

Vi du kiém tra nay duoc du dinh dé minh hoa viéc st dung khang thé
theo sdng ché dé phat hién khang thé khéng virut bénh dai trong huyét thanh

can kiém tra.

Trung tAm kiém soat va phong ngira bénh ctia tinh Henan dugc Uy thac
dé phat hién khang thé khang virut bénh dai trong 50 mAu huyét thanh, bing
cach st dung kit RFFIT (LIGHT DIAGNOSTICS™ Rabies DFA Reagent,
Cat No: 5100, Millipore) va kit dugc kiém tra (trong d6 khang thé dugc danh
diu FITC dugc thay thé bang khang thé FITC thu dugc trong bude (5) tir vi
du 1, ngoai trir khang thé dwoc danh ddu FITC, tit ca cac chét phan tng khac
lan luot gidng véi cac chét phan tng trong kit RFFIT). Trong s6 50 mAu huyét
thanh, ¢6 3 mau huyét thanh tir cac ddi tugng khong dugc tiém ching bing
vacxin dai, 12 mAu huyét thanh tir cac d6i tuong khong duge tiém ching day
du bang vicxin dai (11 dbi tuong dugc thuc hién bang cach thu gom méau sau
4 14n tiém, va mot ddi twong duoc thyuc hién bang cach thu gom mau sau 3 l4an
tiém), va 35 mAu huyét thanh tir cc déi twong dugc tiém ching day di bing
vicxin dai. Vicxin dai cia ngudi (sb 16: 201109269) dugc tinh ché tir mdi
trudng nudi cdy t& bao Vero do Liaoning Chengda Bio Co., Ltd. san xuit dugc
stir dung dé tiém chung. Viéc thu thip mau tuan theo luét va quy dinh qudc gia.
T4t c4 cac bénh nhan ddu ddng ¥ tham gia nghién ciru truée khi thu thap mau.
Quy trinh kiém tra cu thé dé cap dén huéng din cta kit, va céc két qua duoc

néu trong bang 5.
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Bang 5
Két qua kiém tra (TU)
Mau sé S6 14n tiém ching Khéng thé cia sang | Khéang thé duoc mua trén
ché thi truong
01 4 1an tiém 16,68 1,40
02 4 1an tiém 170,38 115,37
03 4 lan tiém 50,03 3,96
04 4 1an tiém 6,68 0,84
05 4 lan tiém 16,68 4,55
06 4 1an tiém 14,94 3,96
07 4 1an tiém 422 0,84
08 4 1an tiém 38,01 9,04
09 4 1an tiém 38,01 3,62
10 4 14n tiém 167,52 72,87
11 4 1an tiém 4,22 0,72
12 5 14n tiém 12,67 2,17
13 5 lan tiém 33,79 6,87
14 5 lan tiém 20,03 9,04
15 5 lan tiém 17,73 3,01
16 5 lan tiém 16,68 2,29
17 5 lan tiém 16,68 1,56
18 5 lan tiém 38,01 7,52
19 5 1an tiém 58,12 10,85
20 5 lan tiém 6,68 0,72
21 5 lan tiém 78,12 19,50
22 5 l4n tiém 38,01 6,50
23 5 14n tiém 33,79 9,04
24 5 lan tiém 33,79 3,01
25 5 lan tiém 25,18 9,04
26 5 14n tiém 7,89 1,32
27 5 lan tiém 8,52 3,01
28 5 lan tiém 50,03 9,04
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29 5 lan tiém 4,63 1,00
30 5 lan tiém 33,79 12,57
31 5 lan tiém 170,38 115,37
32 5 lan tiém 2,23 0,68
33 5 lan tiém 18,61 7,52
34 5 lan tiém 16,68 4,09
35 5 lan tiém 50,03 18,31
36 5 lan tiém 22,63 3,62
37 5 lan tiém 38,01 8,35
38 5 lan tiém 14,94 4,67
39 5 l4n tiém 70,97 27,11
40 5 lan tiém 21,95 3,01
41 5 lan tiém 55,84 10,85
42 5 lan tiém 50,03 10,85
43 5 lan tiém 20,60 11,89
44 5 lan tiém 65,84 20,60
55 5 lan tiém 4,98 2,29
59 5 lan tiém 38,01 11,89
45 Tt vong 0,74 0,68
54 Khong dugc ti€ém chung 0,28 0,24
52 3 lan tiém 0,67 0,76
53 Khong dugc ti€ém chung 0,28 0,26
46 Khong dugc ti€ém ching 0,24 0,24
SR Tiéu chuan héa 33,79 20,60
PC Tiéu chuan héa 8,52 6,87
NC Tiéu chuan héa 0,10 0,14

Cac két qua kiém tra tir cac phuong phép sir dung khang thé dugc danh
d4u FITC c6 sén trén thi truong va khang thé duoc danh diu FITC theo sang
ché vé co ban 1a phi hop. Do d6, con c6 thé thdy rang hiéu gia cta khang thé
don dong thu duoc boi sang ché 1a cao, va két qua kiém tra chinh xé4c cé thé

thu duoc trong khi str dung né cho kiém tra RFFIT.
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Céc vi du va vi du kidm tra néu trén thé hién rang khang thé don dong
theo sang ché c6 thé dugc sir dung 1am chit phan ng chan doan thay cho céc
khang thé ton tai va c¢6 cuong do huynh quang twong d6i cao va lau bén, do

d6 c6 thé dat dugc két qua dang tin cay.

Céc phuong 4n duoc uu tién theo sang ché duoc mo ta chi tiét & trén.
Tuy nhién, sang ché khéng bi gidi han & viéc mo ta chi tiét cac phuong an néu
trén. Trong pham vi cia phuong an k¥ thuét theo sang ché, nhiéu thay dbi don
gian c6 thé duge thuc hién dbi voi phuong én k§ thut ctia sang ché. Tét ca

cac cai bién don gian nay déu nam trong pham vi ctia sang cheé.

Theo cach khéc, luvu ¥ rang mdi déu hiéu k§ thuat cu thé cta céc
phuong an néu trén c6 thé duge két hop theo cach thich hop bat ky, voi didu
kién 1a khong xut hién sy mau thuin. Dé tranh sy lip lai khong can thiét,

sang ché s& khong giai thich thém céc két hop khéac nhau c6 thé.

Ngoai ra, cac phuong an khéc nhau theo sang ché con cé thé dugc két
hop tiy y mién 1a né khéng chéng lai hé tu tudng cua séng ché, va chung

cling dugc coi la mdt phan cta ndi dung dugc mo ta.
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YEU CAU BAO HQ:

1. Khang thé don dong c6 vung bién dbi chudi nhe nhu dugc thé hién trén
SEQ ID NO: 1 va vung bién ddi chudi ning nhu dugc thé hién trén SEQ ID
NO: 2.

2. Té bao lai véi sb luu trir CGMCC 7956.

3. Khang thé don dong duoc tao ra boi t& bao lai vdi sé luu trit CGMCC
7956.

4. Kit duoc dy dinh dé phét hién khang thé khang virut bénh dai trong mau
dugce kiém tra, trong d6 kit ndy chira khang thé don dong dugc danh dau
huynh quang va chét dinh hinh, va khang thé don dong nay 14 khang thé don
dong theo diém 1 hodc 3.

5. Protein khang nguyén c6 trinh ty axit amin nhu dugc thé hién trén SEQ
ID NO: 3.

6. Gen mi hoa protein khang nguyén theo diém 5.

7. Gen theo diém 6, trong d6 trinh ty co s& cta gen dugc thé hién trén SEQ

ID NO: 4.
8. Vecto tai t6 hop chira gen theo diém 6 hoic 7.
9. Thé bién nap chua vecto tai t6 hop theo diém 8.

10. Gen ma hoéa chudi nhe va/hodc chudi ning cta khang thé don dong theo
diém 1.

11. Gen theo diém 10, trong d6 trinh ty co s& cua gen ma hoa chudi nhe dugc
thé hién trén SEQ ID NO: 11, va trinh tu co s& ciia gen ma hoa chudi ning

duoc thé hién trén SEQ ID NO: 12.
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<110>
<120>
<130>
<160>
<170>
<210>

<211>
<212>

<213>
<400>

Met Met
1

Glu Thr

val Ile

Leu Leu
50

Pro Gly
65

Ser Gly

Thr Leu

Cys Trp

Leu Glu
130

Ser Ile
145

<210>
<211>
<212>

<213>
<400>

Met Asn
1

val Gln

35838

DANH MUC TRINH TU
BEIJING APOLLO MEDICAL SCIENCE & TECHNOLOGY CO.LTD
Khang thé don dong va khang nguyén va gen ctia chiing, va st dung ching
PCT281973IT
12

Patent phién ban 3.3
1

146
PRT

Té bao lai ciia chudt véi s luu trit CGMCC 7956
1

Ser Pro Ala GIn Phe Leu Phe Leu Leu Vval Leu Trp Ile Arg
5 10 15

Asn Gly Asp val val Met Thr GIn Thr Pro Leu Thr Leu Ser
20 25 30

ITe Gly GIn Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser
35 40 45

Asp Ser Asp Gly Lys Ala Tyr Leu Asn Trp Leu Leu GIn Arg

Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp
70 75 80

val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Lys ITle Ser Arg val Glu Ala Glu Asp Leu Gly val Tyr Tyr
100 105 110

GIn Gly Thr His Phe Pro GIn Thr Phe Gly Gly Gly Thr Lys
115 120 125

ITe Lys Arg Ala Asp Ala Thr Asn Cys Ile His Leu Pro Pro
135 140

2
153
PRT

Té bao lai ciia chudt véi s luu trit CGMCC 7956
2

Phe Gly val Ser Trp val Phe Leu Ala Leu Ile Leu Lys Gly
5 1 15

Cys Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Lys
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Pro

Ser

Glu

65

Asp

Thr

Tyr

val

Ala
145

Gly

Ser

50

Trp

Ser

Leu

Tyr

Thr

130

Pro

<210>
<211>
<212>

<213>

<400>

1

Leu

Ile

Leu

Leu

65

Phe

Ala

Arg

Arg

Lys

Asn

50

Asp

Glu

Arg

Asn

Gly

35

Tyr

val

val

Tyr

Cys

115

val

val

3
450
PRT

20

Ser

Ala

Ala

Lys

Leu

100

Ala

Ser

Cys

Leu

Met

Ile

Gly

85

His

Arg

Ala

Gly

Virut bénh dai

3

Pro

Asp

35

Lys

Pro

Gly

Lys

Glu

20

Leu

Ala

Asp

Thr

Gly
100

val

Met Asp Ala Asp Lys
5

Ile

Lys

Tyr

Asp

Cys

85

Asp

Glu

Lys

Ser

Ile

70

Arg

Met

Pro

Ala

Ile

Ile

Lys

Lys

val

70

Pro

Lys

Gly

Leu

Trp

55

Asn

Phe

Thr

Gly

Lys

135

Ser

val

Ala

Pro

ser

55

Cys

Glu

Ile

Asn

35838

ser

40

val

Asn

Thr

ser

Ile

120

Thr

Arg

Phe

Asp

Cys

40

val

Ser

Asp

Thr

Trp

25

Cys

Arg

Gly

Ile

Leu

105

Ala

Thr

Pro

Arg

Gln

25

Ile

Leu

Tyr

Trp

Pro

105

Ala

-20-

Ala

Gln

Gly

Ser

90

Arg

Tyr

Ala

Ala

10

Tyr

Thr

Ser

Leu

Thr

90

Asn

Leu

Ala

Thr

ser

75

Arg

Ser

Trp

Pro

Asn

Glu

Leu

Gly

Ala

75

Ser

Ser

Thr

ser

Pro

60

Phe

Asp

Glu

Gly

Ser
140

Asn

Tyr

Gly

Met

60

Ala

Tyr

Leu

Gly

Gly

45

Glu

Thr

Asn

Asp

Gln

125

val

Gln

Lys

Lys

45

Asn

Ala

Gly

val

Gly

30

Phe

Lys

Tyr

Ala

Thr

110

Gly

Tyr

val

Tyr

30

Ala

Ala

Met

Ile

Glu

110

Met

Thr

Arg

Tyr

Lys

Ala

Thr

Pro

val

15

Pro

Pro

Ala

Gln

val

95

Ile

Glu

Phe

Leu

Pro

80

Asn

Met

Leu

Leu

Ser

Ala

Asp

Lys

Phe

80

Ile

Lys

Met



Thr

Leu

145

Tyr

Pro

Met

Thr

Phe

Phe

val

305

Gln

Glu

Gly

Tyr

Gly

Gly

Lys

Phe

Cys

Tyr

210

Ala

Phe

Leu

Glu

Arg

Gly

Ile

Met

Thr

Glu

370

Thr

Pro

Asp

Leu

Thr

val

Ala

195

Asp

Gly

Thr

Tyr

Pro

275

Ser

His

Arg

Ser

Phe

355

Ala

val

Glu

Pro

Tyr

Asn

Met

Thr

Gly

Phe

260

Gly

Leu

val

Ser

val

340

Glu

Ala

Asn

Ala

Thr

Arg

Ile

165

Ile

Trp

Phe

val

Phe

245

Phe

Gln

Gly

Phe

Leu

325

Leu

Arg

Glu

Ser

val
405

val

Leu

150

Ala

val

Ser

Phe

val

230

Ile

His

Glu

Leu

Asn

310

Asn

Gly

Arg

Leu

Asp

Tyr

Ser

135

Ser

Asp

Glu

Thr

Ser

215

Thr

Lys

Lys

Thr

Ser

295

Leu

Ala

Gly

Phe

Thr

375

ASp

Ala

35838

Glu

Lys

Arg

His

Ile

200

Arg

Ala

Gln

Asn

Ala

280

Gly

Ile

Thr

Tyr

Phe

360

Lys

Glu

Arg

His

Ile

Ile

His

185

Pro

Ile

Tyr

Ile

Phe

265

val

Lys

His

val

Leu

345

Arg

Thr

Asp

Ile

-21-

Ala

Ser

Glu

170

Thr

Asn

Glu

Glu

Asn

250

Glu

Pro

Ser

Phe

Ile

330

Gly

Asp

Asp

Tyr

Met
410

ser

Leu

Phe

His

Asp

235

Leu

Glu

His

Pro

val

315

Ala

Glu

Glu

val

Phe

395

Met

Leu

140

Gln

Ile

Met

Arg

Leu

220

cys

Thr

Glu

Ser

Tyr

300

Gly

Ala

Glu

Lys

Ala

380

Ser

Asn

val

Asn

Phe

Thr

Phe

205

Tyr

ser

Ala

Ile

Tyr

285

Ser

cys

cys

Phe

Glu

365

Leu

Gly

Gly

Gly

Thr

Glu

Thr

190

Leu

ser

Gly

Arg

Arg

Phe

ser

TYyr

Ala

Phe

350

Leu

Ala

Glu

Gly

Leu

Gly

Thr

175

His

Ala

Ala

Leu

Glu

255

Arg

ITe

Asn

Met

Pro

335

Gly

Gln

Asp

Thr

Leu

Asn

160

Ala

Lys

Gly

Ile

val

240

Ala

Met

His

Ala

Arg

Glu

Asp
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Lys Arg Ser His Ile Arg Arg Tyr val Ser val Ser Ser Asn His Gln
425

420

430

Ala Arg Pro Asn Ser Phe Ala Glu Phe Leu Asn Lys Thr Tyr Ser Asn

435

Asp Ser
450

<210> 4
<211> 1353
<212> ADN

<213> Nhan

<220>
<223>

<400> 4
ttatgagtca

atgattggaa
catcataatt
gtcatcagag
tgcctcgtat
cccaaagaat
ggcaataact
aagattgaac
tgaacggaag
tcttcttatc
gagattgatc
agtaacaact
gtcgtaggtt
gtgagttgtc
ctgctctatc
gctcaaccta
gtcccttgtc
tatttccacc
gctggtccag
acatacatcg
tttgttcaag
agggtacttg
attagctctg

<210> 5
<211> 28

tao

ttcgaatacg
ctgactgaga
cgagcataaa
ttgacagttc
tcttgaagtt
tcctccecta
gttgcattta
acatgaccaa
tgaatgaaat
tcttcctcaa
tgctttatga
gtgcccgcetce
ccggccaaaa
attagagtat
ctatctgcaa
tacagactta
atctccatgce
agagaatttg
tcttccggac
tcgggatcaa
tcgggggctt
tactcatatt

aacacaatct

440

Trinh ty dugc téng hop

tcttgtttag
catatctccg
cagcttctgg
catcatctgc
ctttctcatc
gatagccccc
gggatctgat
cggcattcga
aagagtgagg
agttcttatg
acccagtaaa
tgattgctga
atctgaagtt
ggtgctccac
tgtttgtttt
ggagaagacc
ctcctgtcag
gggtgatctt
acgtcccctc
gtttggcggce
tccctagggt
gatccgcgat

tgtcggcatc

aaactcggcg
tatatgcgat
acctctggtt
caatgccacg
tctgaagaat
tagaacagac
ttgacccata
tgaataagga
aacagccgtc
gaagaagtac
cgataccagc
atatagatgc
cggtatggta
gattttaaca
atagttaccg
aaccaaagat
agcccaattc
gtctcctttt
aaagaactgc
attcatgcct
tatacagggc
aatctcaggc

cat

-2

445

aatgagtttg
ctttttagtc
tcaccggaga
tcagtctttg
cttctttcga
atctcatgag
tagcatccaa
gacttcccac
tcctgecctg
aatattgctt
cctgaacagt
tcaatccgag
ctccaattag
aaaggagctg
gtgttttgtc
gcatgctcag
ccttctacat
cgtgcaatca
attgctgctg
gataaaactg
tttttcaaat

ctcaaagaga

gacgggcttg
gacctccatt
agtagtcttc
tcagttcagc
atgttcctct
gagcacatgc
caaagtgaat
tcaagcctag
gctcgaacat
ctcttgeggt
cttcataagc
agaaaaacat
cacacatttt
tttcaaaaat
ctgatatttt
agacggtggg
cattacgttt
cgattccata
ccaagtagga
atttgtatgc
ctttgatagc

ccacctgatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1353



<212>
<213>

<220>
<223>

<400>

35838

ADN
Nhén tao

Trinh tu duoc téng hop
5

gaaccatatg gatgccgaca agattgtg

<210>
<211>
<212>

<213>

<220>
<223>

<400>

6
28
ADN

Nhan tao

Trinh tu dwoc téng hop
6

acctcgagtt atgagtcatt cgaatacg

<210>
<211>
<212>

<213>

<220>
<223>

<400>

7
35
ADN

Nhan tao

TYhﬂ1urduqct6nghop
7

ggggatatcc accatgatga gtcctgccca gttcc

<210>
<211>
<212>

<213>

<220>
<223>

<400>

8
29
ADN

Nhan tao

TYhﬂlurduqcténghqp
8

gcgtctagaa ctggatggtg ggagatgga

<210>
<211>
<212>

<213>

<220>
<223>

<400>

9
39
ADN

Nhén tao

Trinh tw dwoc tong hop
9

ggggatatcc accatgaact tcggggtgag ctgggtttt

<210>
<211>
<212>

<213>

<220>
<223>

<400>

10
39
ADN

Nhan tao

Tﬂnhtuqucténghqp
10

aggtctagaa tctccacaca caggagccag tggatagac

-23-
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28

35

29

39

39



<210>
<211>
<212>

<213>

11
444
ADN

<220>
<223>

<400> 11
tccacatgat

acggtgatgt
cctccatctc
attggttgtt
tggactctgg
aaatcagcag
ttcctcagac
gtatccatct
<210>

<211>
<212>

<213>

12
476
ADN

<220>
<223>

<400> 12
tgggggatat

ggtgtccagt
tccctgaaac
gttcgccaga
ttcacctact
aataccctgt
gcaagacctg

acaacagccc

Nhén tao

gagtcctgcc
tgtgatgacc
ttgcaagtca
acagaggcca
agtccctgac
agtggaggct
gttcggtgga

cccaccatcc

Nhan tao

ccacctagaa
gtgaagtgca
tctecctgtge
ctccggagaa
atccagacag
acctgcacat
ggattgctta

catcggtcta

35838

TﬂnhtudUQcténghqp

cagttcctgt
cagactccac
agtcagagcc
ggccagtctc
aggttcactg
gaggatttgg
ggcaccaagc

attt

Trinh tu duoc téng hop

cttcggggtg
gctggtggag
agcctctgga
gaggctggag
tgtgaagggt
gaccagtctg
ctggggccaa

tccactggcet

ttctgttagt
tcactttgtc
tcttagatag
caaagcgcct
gcagtggatc
gagtttatta

tggaaatcaa

agctgggttt
tctgggggag
ttcactttca
tgggtcgcaa
cgattcacca
aggtctgagg
gggactctgg
cctgtgtgtg

-24-

gctctggatt
ggttattatt
tgatggaaag
aatctatctg
agggacagat
ttgctggcaa

acgggctgat

tccttgecect
gcttagtgaa
gtagctatgc
taattaataa
tctccagaga
acacggccat
tcactgtctc

gagattctag

cgggaaacca
ggacaaccag
gcatatttga
gtgtctaaac
ttcacactga
ggtacacatt

gcgaccaact

cattttaaaa
gcctggaggg
catgtcttgg
tggtggtagt
caatgccaag
gtattactgt
tgcagccaaa

accata

60
120
180
240
300
360
420
444

60
120
180
240
300
360
420
476





