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L&l cim -n

T6i xin phép dwoc giri nhitng 16i cdm on sdu sdc téi Ban Giam hiéu, Phong
Dao tao Sau dai hoc, B6 mon vi sinh vat Y hoc truong Pai hoc Y Ha Néi, Ban Giam
doc, Khoa Virus - Vién Vé sinh Dich té Trung wong da tao moi diéu kién givip dé t6i
hoan thanh Ludn dan nay.

Toi Xin cdm on BJ Y té da phé duyét va cdp kinh phi cho dé tai tuyén chon
“Nghién citu san xudt b6 mau chuan RNA in vitro va ddnh gid két qua trén thuc
dia” cho nhom nghién cuu cua Vién Vé sinh Dich té Trung wong ma m,o”tphcfn két
qud ciia dé tai dwoe trinh bay trong Ludn dn.

TOi xin cam on Vién Pasteur Paris, Cong hoa Phap da cho t6i tham gia khoa
hoc vé Vic xin hoc va Mién dich hoc dé giiip t6i hoan thanh Ludn dn thudn loi hon
Va cung Cdp cho t6i nhiéu hinh anh minh hoa trinh bay trong Ludn dn.

TOi xin trén trong cam on GS.TS. Huynh Phuong Lién, la gido vién chinh, da
tdn finh hudng dan, chi bao va tao moi diéu kién cho téi hodn thanh Ludn dn nay.

Toi xin tran trong cam on GS.TS. Nguyén Tran Hién, la gido vién huwdng
dan, da tao moi diéu kién va cho phép t6i tham gia D dn SISEA dé ndng cao ning
lwc nghién ciru san xudt chimg dwong RNA va nghién ciru vé 18 tic nhdn virus
dwong hé hdp ciing nhw cung cdp hau hét kinh phi va toan bé trang thiét bi cho
nghién ciu ciia Ludn an nay.

Toi Xin tran trong cam on PGS.TS. Nguyén Ddng Hién, Giam doc Trung tam
Nghién cizu va San xudt Vic xin va Sinh pham Y té (POLYVAC) d& cung cdp cho t6i
hon 700 liéu vdc xin séi don san xudt trong 4 nam (2010-2013) dé téi thwe hién
nghién cuu.

TOi xin tran trong cam on PGS.TS. Lé Van Phung, truong Bo mon Vi sinh
Truong DPai hoc Y Ha Noi da tao diéu kién cho t6i tham gia hoc mot $6 khéa hoc

lién quan den mau chuan, xuat xwong vac xin va tham dinh phwong phdp do To



chire Y té Thé gioi 16 chirc dé t6i ¢6 thé thuc hién dwoc phcfn phdn tich tham dinh

phuwong phap cua Ludn dn nay.

Toi Xin tran trong cdm on cdc thay, c¢é gido ciia B6 mén Vi sinh Trieong Pai
hoc Y Ha Ngi da hudng din cho téi cdac Hoc phan Tién sy, Chuyén dé Tién sy va
Tiéu lugn Tong quan Tién sy ciing nhw toan thé can bé ciia B6 mén da déng vién,
tao moi diéu kién cho téi hodn thanh Ludn dn.

TOi xin tran trong cam on TS. Pham Héng Nhung, gido vu Sau Dai hoc Bo
mén Vi sinh Truong Pai hoc Y Ha Ngi da hét sike nhiét finh, c6 trach nhiém, dong
vién, chan hoa, va tao moi diéu kién thudn loi dé t6i hoan thanh Ludn dn.

TOi xin tran trong cam on TS. Ludt suw Victor E. Fitzmaurice da hiéu dinh
ban Tém tdt ludn dn tiéng Anh.

Toi Xin tran trong cam on toan thé can bg phong thi nghiém cdc virus herpes
ma nay la phong thi nghi¢m virus viém gan va cac can bg cua Du an SISEA, Vién
Vé sinh Dich té Trung wong da thuc hién nghiém tac va hop tdc cing téi dé c6 dwoc
két qua nghién Ciru ciia Dw dn ma mét phan dwge trinh bay trong Ludn dn nay.

Toi Ciing xin chan thanh cam on ban bé, dong nghiép da ludn déng vién, doi
theo cdc buwéc tién va chia Xé véi téi nhiéu vui buon trong cudc song va cdng Viéc.

Sau cung, toi xin bay té /ong biét on vé han téi me va gia dinh da cho toi
Cudc song nay, nuéi dudng, bao boc va day téi biét song tot, thang than, va yéu

cong viéc.

Ha Noi, thang 10 nam 2014

Nghién ciu sinh

BS. ThS. Nguyén Thi Thuong



LOI CAM DOAN

T6i 1a NGUYEN THI THUONG, nghién ctru sinh khoa 27, Truong Pai hoc
Y Ha Noi, chuyén nganh Vi sinh Y hoc, xin cam doan:
1. Pay la luan 4n do ban than toi truc tiép thuc hién dudi sy hudng dan
ctia GS.TS. Huynh Phuong Lién va GS.TS. Nguyén Tran Hién.
2. Cong trinh nay khong tring lap véi bat ky nghién ctu nao khac da
dugc cong bd tai Viét Nam.
3. Céc sb liéu va thong tin trong nghién ctru 14 hoan toan chinh xac, trung
thuc va khach quan, d8 dugc xac nhan va chap thuan cua co sd noi
nghién ctru.

T6i xin hoan toan chiu trach nhiém trudc phap luat vé nhitng cam két nay.

Ha Ngi, ngay thang  nam 2014

Bs. Ths. Nguyén Thi Thuong
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Adenin
Aciclovir

Antibody-dependent cellular cytotoxicity

(Pap ting mién dich gay doc qua trung gian té bao phy thudc khang thé)

Ribonucleic acid

(Acid ribonucleic )

Deoxyribonucleic acid

(Acid deoxyribonucleic)

Centers for disease control and prevention
(Trung tdm Phong va Kiém soat Bénh tat)
Chicken embryonic fibroblast

(Nguyén bao soi phoi ga)
Cytomegalovirus

Correlate of protection

(Yéu té bao vé)

Cytopathic effects

(Hury hoai té bao)

Threshold cycle

(Chu ky ngudng)

Coefficient of variation

(Hé s6 bién thién)

Ethylenediamin tetraacetic acid
Enzyme-linked immunosorbent assay
(Thir nghiém mién dich hap phu gin enzyme)
External quality assessment

(Chuong trinh danh gia chat lugng tir bén ngoai)
Fetal calf serum

(Huyét thanh bé bao thai)

French development agency

(Co quan Phat trién Phap)



HA Haemagglutination
(Ngung két hdng cau)
hAdV ............ Human adenovirus
(Virus adeno gay bénh ¢ nguoi)
hCoV............. Human coronavirus
(Virus corona gay bénh ¢ nguoi)
HIV.............. Human immunodeficiency virus
(Virus gay suy giam mién dich & ngudi)
Hio Haemagglutination inhibition
(Uc ché ngung két hong cau)
hMPV ........... Human metapneumovirus
(Virus gay viém phoi & nguoi)
HPV............. Human papillomavirus
(Virus gay u nhd ¢ nguoi)
hRSV ............ Human respiratory syncytial virus)
(Virus hop bao hd hap)
HRV.............. Human rhinovirus
(Virus rhino gay bénh ¢ nguoi)
hSLAM ......... Human signaling lymphocyte activation marker

(Phan tir ddu 4n tin hidu hoat héa té bao lympho & ngudi)

HSV ..o Herpes simplex virus
(Virus herpes simplex)
IFA ., Immunofluorescence assay
(Thir nghiém mién dich huynh quang)
ILLe, Influenza-like illness
(Bénh tuong ty cim/hoi chiing cam)
IQC ..o Internal quality control
(Chuong trinh noi kiém)
ISO .o International standard organization
(T6 chirc Tiéu chuan qudc té)

LOg ...ccovennee Logarit (co s6 10)



Madin-Darby canine kidney
(Té bao thudng tryc than cho)
Measles - Mumps - Rubella
(Soi - Quai bi - Rubella)
Nucleic acid testing

(Xét nghiém acid nucleic)

National center for biotechnology information

(Trung tdm qudc gia vé théng tin cong nghé sinh hoc)

National institute of health
(Vién Stre khoe qudc gia)
Natural killer

(Té bao diét tu nhién)
Optical density

(Mat d6 quang)

Outer membrance vesicle
(Tui mang ngoai/vd bao)
Oral polio vaccine

(Vic xin bai liét uéng)
Polymerase chain reaction
(Phan tng chudi polymerase)
Pandemic

(Pai dich)

Foscarnet

Plaque forming unit

(Pon vi tao dam hoai tir)
Quality assurance

(Pam bao chat lugng)
Quality control

(Kiém soat chat lugng)

Restriction fragments length polymorphism

(Phan tmg da dang chiéu dai doan cit enzyme gi6i han)



Ribonucleoprotein

(Phtrc hop ribonucleoprotein)
Rougeole - Oreillons - Rubéole
(Soi - Quai bi - Rubella)

Reverse transcriptase polymerase chain reaction

(Phan tmg chudi polymerase phién ma ngugc)

Sialic acid

(Acid sialic)

Severe acute respiratory infection
(Viém duong ho hap cép tinh ning)

Sodium dodecyl sulfate

Surveillance and investigation of endemic situations in South-East Asia

(Giam sat va diéu tra tinh hinh dich & Pong Nam A)

Standard operating procedures
(Quy trinh thyc hanh chuén)
Severe viral pneumonia

(Viém phdi ning do virus)
Thymine

Tissue culture infectivity dose
(Liéu gay nhiém 50% nudi ciy té bao)
Verda reno

(Té bao than khi xanh Chau Phi)
Viral-like particle

(Phan tir twong ty hat virus)
Varicella-Zoster virus

World Health Organization

(TG chirc Y té Thé gibi)
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PAT VAN PE

Theo T6 chuc Y té thé gidi (World Health Organization - WHO), hang
nam, trén thé gisi co khoang 30 triéu nguodi mic va 1 tridu ngudi tr vong vi
soi, tAp trung nhiéu nhit ¢ nhimg nuéc dang phat trién va virus soi van dugc
coi 1a “ké giét hai tré em”. Theo Trung tdm Phong va Kiém soat bénh tat
(Centers for Diseases Control and Prevention - CDC) Hoa Ky, giai doan
2000-2008, s tir vong soi dd giam tir 733.000 xudéng 164.000 nhung & khu
vuc Tay Thai Binh Duong, con sé ndy chi dat 4% chi tiéu [1-4]. Vic xin gop
phan quyét dinh thanh cdng caa chién luge khdng ché va thanh toan soi toan
cau [3]. Viét Nam d4 san xuat thanh cdng vic xin sai don, sdng giam doc luc
nén kiém dinh cong hiéu 1a mot budc rat quan trong [3]. Kiém dinh cong hiéu
vic xin bang cac phwong phap hién hanh tén thoi gian, cong sirc, va két qua
d6i khi phu thudc vao chu quan ngudi doc ciing nhu nhiéu yéu t6 khach quan
khac [2],[5]. Gan day, kiém dinh cong hiéu vic xin bang real-time PCR/RT-
PCR c6 thé khic phuc dugc nhitng yéu diém trén [5-8]. Su phét trién cua
khoa hoc vic xin chinh 12 mot nhanh cua phat trién khoa hoc néi chung, trong
d6 cac ky thuat méi cua chan doan va nghién ctu d4 va dang duoc ap dung

cho nghién ctru san xuat véc xin, bao gdm ca kiém dinh [5-10].

Pai dich cam kinh hoang nhit trong lich sir xay ra nam 1918 1am chét
hon 20 triéu nguoi trén thé gidi, cac dai dich nam 1957, 1968, va 1977 khong
tram trong nhu nam 1918 [11-14]. Tai Viét Nam, ké tir khi ca bénh cim gia
cam A/H5N1 & ngudi dau tién duoc xac dinh thang 12 nim 2003, ¢4 ¢6 bon
dot dich & nguoi xay ra tai 32 Tinh/Thanh phd voi hon 100 ca mic va mot

nira trong s6 d6 da tir vong [14-17]. Trén pham vi ca nudc, tir thang 9/2009-



03/2010, dai dich cim A (A/H1N1pdmO09) da c6 11.214 ca mac va 58 trudng
hop tir vong [18].

C6 thé chan doan soi va cim ciing nhu xac dinh phan tip cim A bang
RT-PCR [19-21]. DPé c6 thé kiém soat chat lwong va dinh luong ARN trong
RT-PCR thi can phai c6 gam chuan ngodi (chung dwong d4 biét nong do)
[5],[22]. Pay 1a mot yéu cau bat budc nhung hién tai nhiéu phong thi nghiém
thudng tach chiét ARN tir mot mau bénh pham d4 duoc chan doan trudc dé
dé coi nhu chimg dwong nén khong tinh khiét, khong dinh luong duoc
[5],[23-27]. Ngoai ra, lugng bénh phadm c6 han va d6i khi nhan vién xét
nghiém phai d6i mat v6i nguy hiém khi tiép xtic v6i bénh phdm cua bénh
nhan nang [28-31]. Mot sé phong thi nghiém khac lai st dung plasmid hay
tinh theo don vi tao dam hoai tir (Plaque Forming Unit - PFU) dé 1am chung
duong cho RT-PCR, diéu ndy ciing khong téi wu vi ADN khdng thé kiém soat
chat luong ctia bude phién ma nguoc va PFU chi do luong virus ¢6 hoat tinh

va luong ARN ching s& qué nhiéu [32-36].

Trong khi d6, san xudt ARN in vitro khic phuc dugc nhitng han ché
cua sir dung ARN tach chiét tir bénh pham [33],[37]. Dwa vao nhiing wu diém
noi bat trén, dé tai “Nghién cieu sdn xudt cdc gam chuin cho RT-PCR, irng
dung trong chin dodn ciim va Kiém dinh céng higu vic xin s6i” dugc xay

dung nham cac muc tiéu:

1. San xuit dwgc cac gam chuin cho RT-PCR phat hién dong thoi ARN
virus cum A, B (M); cam A/H5N1 (M, H5 va N1); va séi (N);

2. Xac dinh ty 1¢ nhiém ciim mUa va phan tip cim gia cAm A/H5N1 (néu
c6) tai Hai Dwong nim 2009 bang RT-PCR;

3. Xac dinh cong hiéu Vic xin séi don san xuit tai Viét Nam bang real-

time RT-PCR m¢t buée.



CHUONG 1

TONG QUAN

S6i va cim 1a hai bénh do virus gy ra, duoc dé cp trong Y van tir
truéc Cong nguyén, qua thoi ky Trung cd, cac cude chién tranh va cho dén
ngay nay. Nhirng nghién ctru vé moi khia canh cua cim va soi thuc su 16,

khi vao trang mang http://www.google.com. (xem thang 2 nim 2014), chi mat

0,25 gidy la c6 t6i 45.200.000 két qua lién quan dén ciim va con s twong g
cho sai 12 0,32 gidy v6i 9.910.000 két qua.
1.1. Tong quan mdt s van dé vé ciim

CUm 12 mot bénh nhiém virus dudng ho hap cép tinh, thudng dé lai dau
an dich qua ting thé ky [1]. Hang nam, thé gidi c6 3-5 triéu ngudi méic cam
nang vai 250.000-500.000 truong hop tir vong. Gilra cac dai dich, virus cim
A va B van gay dich hang nam [39],[40]. P6i khi, ngudi ta phat hién duoc cac
truong hop cam C & nguoi [41]. Cim gia cam A/H5N1 & dong vat van chua
duoc kiém soat trén pham vi todn cau, 13y truyén tir dong vat sang ngudi va
gay tir vong [15],[16],[42],[43].
1.1.1. Phép goi tén

Céac virus cum thudc trén ho Mononegavirale, ho Orthomyxoviridae,
duoc phan thanh céc tip (sau nam 2002 ddi thanh chi) A, B, va C dua vao
quyét dinh khang nguyén nucleoprotein (NP). Ho Orthomyxoviridae con c6
cac chi Isavirus, Quaranjavirus, va Thogotovirus [1],[2],[38]. Virus cim A
gom céc phan tip dwa vao su thay doi hoan toan quyét dinh khang nguyén
haemagglutinin  (HA) ctia thtr nghiém wc ché ngung két hdng cau
(Haemagglutinin Inhibition - HI), virus cim B chi ¢6 duy nhiat mot phan tip

[1].[2].[38].



1.1.2. Hinh thai, cAu tric

Hat virus ciim A va cim B da hinh thai, nhirng phan 1ap méi thuong co
dang hinh sgi nhung lai c¢6 dang hinh cau khi dugc cdy chuyén trén nudi ciy
té bao hoic trimg ga ip do. Virus hinh ciu c6 kich thuée 80-120nm gom 70-
75% protein, 20% lipid, va 1% ARN [1],[2],[38].

Hemmaglutinin (HA) 16 HA # HiN1

H3N2
Matrix (M1) HS5N1

Neuraminidase (NA) 9 NA 2

Polymerase complex (P4, PB1, PB2)

Mucleoprotein (NF)

M2 ion channel

Nuclear export protein (NEP) i

Hinh 1.1. Cdu triic hat virus cim.

Nguon: S. Munier - Vién Pasteur Paris, Céng hdoa Phap [44].

Thanh phan cdu tric tir trong ra ngodi cua hat virus gdm bd may di
truyén (genome), capsid va vo ngodi (envelop). Genome virus cim A va cim
B chua vat liéu di truyén 12 mot soi ARN phan cuc 4m, ¢6 phan doan (Hinh
1.1) véi ten goi hodc 14 theo doan ARN, hoic dwa va0 chirc ning tao nén céu
trdc hat virus. Poan 1 dén 8 twong Gng md hda cac protein PB2,
PB1/N40/PB1F2, PA/PA-X, HA, NP, NA, M1/M2/M42, NS1/NEP
[1],[2].[381,[44].[45]. Dé tai nghién ctru nay khuéch dai cac khu vuc 6n dinh



cua cac doan gen 7 méd hoa protein M virus cim mua A (H3N2 va H1N1),
virus cam B, va cac doan gen 7, 6, 4 md hoa tuong ung protein M, HA va NA
Clia virus cam gia cam A/HS5N1 va doan gen 7 cia virus cim dai dich
A/H1IN1pdmOQo9.

1.1.3. Khang nguyén va tinh da dang chiing
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Hinh 1.2. Nguon géc cdc ching cim dai dich 1918-1977.
Nguon: S. Munier. Vién Pasteur Paris, Cong hoa Phap [44].

Chuyén d6i khang nguyén dot ngot (shift) 13 thay doi cdu trac khang
nguyén bé mat, chu yéu 1a HA, do t6 hop lai vat liéu di truyén cua cac phan
tip khac nhau va thudng gdy hién tuong thay thé mot loai HA méi, nhin
chung khéng chiu tac dung ctua mién dich ton tai truéc d6 va day chinh 1a
nguyén nhan cia cac vu dai dich cim trong thé ky XX va XXI [1],[2],[11-
13],[38],[46]. Pay la diém dang luu y trong chan doan cam va xac dinh phan
tip cm A bang RT-PCR vi khi mot doan gen bi thay thé thi c6 thé phai thiét



ké lai cip moi va dau do (real-time) dic hiéu, ddng thoi phai san xuit lai
chirng duong ARN.

Ngudn gbc cac dai dich cam c6 thé hodc 1 do hién twong t6 hop lai cac
doan gen, hodc 1a do thich ung truc tiép tir loai khéac [1],[13],[38],[46]. Chi
tiét, cam dai dich A/HIN1 nam 1918 c6 thé do thich tmg truc tiép tir A/HIN1
thity cAm hodc do t6 hop tir mot ngudn khac khong 18 (khdng c6 so licu di
truyén trude 1918), sau d6 dai dich cam nim 1957 1a do t6 hop cua 5 doan
gen chung A/HIN1 nam 1918 va 3 doan gen HA, NA, PB1 cua chung
A/H2N2 thily cam dé tao thanh virus A/H2N2 dai dich 1957. Pai dich ciim
1968 1a do t6 hop cua 6 doan gen ching 1957 va 2 doan gen HA va PB1 cua
A/H3NXx thity cam dé hinh thanh chiung A/H3N2 dai dich 1968 Hong Kong va
chang nay hién Iuu hanh nhu mot ching cum mua dén tan ngdy nay. Chung
cim mua A/HIN1 hién tai 14 do ching dai dich 1977 tiép tuc luu hanh (Hinh
1.2).

Bién d6i khang nguyén tir tir (drift) 12 nhitng thay d6i nho va lién tuc
cac acid amin hodc dot bién diém tai cac khu vuc khang nguyén protein vo
HA va NA do 15i cia ARN polymerase hoic do hién twong 4p luc chon loc
mién dich cua khang thé. Nhirng chung ndy khdng chuyén d6i hoan toan
khang nguyén do vdy van chiu mot phan mién dich tir nhitng 14n nhiém cim
trudc va chang moi ndi troi hon chung cii [1],[38]. Pay ciing 1a mot diém
quan trong can luu Y trong thiét ké moi. Miac du khéng cd hién tugng thay thé
mot doan gen hoan toan méi nhung nhiéu dot bién diém co thé 1am thiét ké
moi thong thudng khdng phat hién dugc hét cac chung, chinh vi vdy nhiéu tac
gia d4 4p dung phuong phap thiét ké thoai hoa moi dé ting d6 nhay phat hién
ctia cip mdi va dau do. Piéu nay dic biét quan trong trong chan doan cum gia

cam A/H5N1 & nguoi [47].



1.1.4. Sy nhéan 1én caa virus cam

Céc hé thong té bao phan lap virus cam 1 té bao than khi tién phat va
té bao thudng truc than chdé (Madin-Darby Canine Kidney - MDCK). Phan
lap virus cim trén nudi cay té bao co thé co hodc khong tao huy hoai té bao
(Cytopathic Effects - CPE) [2],[19].

Virus dugc hip phu trén bé mat té bao vat chi qua thy thé té bao 12 acid
sialic (SA) va xam nhap vao té bao qua con dudong endocytosis. Acid sialic
gan v6i galactose qua cau ndi 02,3 hodc a2,6. Pay chinh 1a yéu t6 quyét dinh
doc luc ciia mot s chung virus va bénh canh 1am sang vi & dudng ho hap trén
thi a2,6 nhiéu hon hin a2,3 va nguogc lai voi duong hé hap dudi [1],[44],[45].

Sau hap phu, nhd pH thip ctia khoang noi bao ma HA tao ra hién tuong
tiéen thay déi phU hop vé hinh thai dé peptide hoa mang tién gan t6i mang cua
noi bao, chen peptide hoa mang vao mang cua ndi bao. Sau do, hién tuong
ban hda mang xay ra, mang cia virus v mang cia té bao vat chu duoc kéo lai
gan nhau rdi hinh thanh nén maot 16 hoa mang, tiép d6 xuat hién nhimng thay
déi phu hgp @& boc 16 peptide hda mang lam cho kénh ion M2 bom cac
proton dé giai phong phuc hop ribonucleoprotein (RNP) ctia virus va mang
virus hoa véi mang cua khoang noi bao. ARN duoc van chuyén vao nhan té
bao qua 16 mang nhan nho RNP gin véi a va p karyopherin [1],[44],[45],[48].

Tai nhan té bao, ARN virus dong vai tro 1am khudén mau tong hop ARN
bo tro chudi duong, sau d6 dén lugt ARN chudi duong nay lam khudn mau dé
tong hop trd lai ARN virus chudi 4am va ARN théng tin. Cu thé, phic hop
RNP gin véi 3 polymerase co vai tro thiét yéu trong qué trinh nhan I1én cua
virus cim. PA c6 khu vuc endonuclease va vi tri gan véi PB1, PB1 ¢6 vi tri
gan v6i PA va vi tri gdn v6i PB2, PB2 ¢6 vi tri gan v6i PB1 va vi tri gan véi
chu tric “déi mi” cua tién ARN thong tin (Hinh 1.3) [1],[44],[45],[49-51].



ARN virus cim c6 cdu trac “déi mi” m7GpppXm(N10-13) va né dugc
PB2 sir dung nhu doan mdi dé khéi dau qua trinh phién ma va sau d6 PA cua
virus sé cit cdu trac mii cia ARN thdng tin. Qué trinh tong hop chudi bé tro
duoc xtc tac nho enzyme PB1, chinh 12 ARN polymerase phu thuéc ARN dua
trén khudn méiu 1a ARN virus. Sau cung, qué trinh tong hop chudi két thic
khi xuit hién tin hiéu poly A tir ciu tric khudén mau poly U (Hinh 1.3)
[1],[44],[45],[49-51].

(a) (b)

(c)

Hinh 1.3. Co ché phién ma ciia virus ciim A.
Nguon: S. Munier, Vién Pasteur Paris, Cong hdoa Phap [44].
a. PB2 gdn vdi cdu triic mii
b. PA endonuclease cit ARN thdng tin
c. PB1 sir dung ARN virus lam khudn mdu kéo dai chuoi

d. Téng hop poly A

Qua trinh dich mé xay ra tai bao twong, cac protein M1, 3 polymerase,
va NP duoc van chuyén vao nhan té bao. Tai nhan, sau khi phtrc hop RNP
duoc hinh thanh thi cac protein NEP/NS2 gén vao phirc hop ndy rdi tir nhan

ra bao twong qua 16 mang nhan. O bao tuong, chiing theo khung té bao dé dén



bo Golgi rdi di tir khu vuc Cis sang Trans cua bd Golgi dé téi mang té bao va
lip rap thanh hat virus hoan chinh voi HA, NA, M2 - 1a nhiing protein dé
truong thanh & ludi ndi bao cé hat. Qua trinh lap rap thién vé gia thiét co ché
lp rap lwa chon hon 1 ngdu nhién. Hat virus duoc giai phong khoi té bao gay
nhiém theo co ché nay chdi. [1],[44],[45].

Hién tuong cit mdi lién két gitra SA va galactose nho hoat tinh salidase
tao nén chirc ning neuramidase. Diéu ndy cho phép giai phong hat virus giy
bénh khoi t& bao vat chii nhiém, 1am cho cé&c phan tir virus méi dugc tong hop
khong ngung két véi nhau, va cho phép virus di xuyén qua 16p mang nhay
ctia dudng ho hap. Sau khi hat virus méi duoc téng hop va giai phong khoi té
bao thi ¢ hién twong cit HAO thanh HA1 va HA2 nho protease ngoai bao
nam & duong ho hap. Pay ciing chinh 1a mot trong sé cac yéu td quyét dinh
doc luc cua cim & mot sb loai (khéng c6 doc lyc cao néu to chirc khong ¢o
nhiéu protease tai chd).

1.1.5. Dich t& hoc

Virus cim truyén bénh tir nguoi sang ngudi qua dudng khong khi, diéu
nay giai thich hinh thai xuét hién bénh dot ngdt va mirc do lan truyén dich
nhanh trong cong déng. Trong clng vu dich, ty 1é tin cong tré em cao hon
ngudi 16n. O giai doan trung binh, khoang 25% dan s6 bi nhiém va trong s6
ndy, mot phan ba phai di diéu tri, ty 1é nhdp vién cao hon hin ¢ nhém tudi
nho va ngudi ¢o tudi. Cac vu dich cim déu tuan theo mot hinh thai twong tu
nhau, nhidm virus vd mic cam thudng bat dau xay ra tir tré em truong hoc
dan dén hién tugng hoc sinh nghi hoc, sO bénh nhéan phai di kham bac sy va
nhap vién vi c4c bénh phdi ting. Vao giai doan cubi cia dich, thuong ngudi
|6n phai nghi 1am, s6 nguoi di kham va tar vong vi bénh phoi tang 1én. Thoi

gian kéo dai dich ¢ dia phuong khoang 2-3 tuan, ¢ cong ddng dan cu 16n hon
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c6 thé dén 6-8 tuan. Virus c6 mit trong cong dong va gay bénh véi tan s thap
vai tuan trude va sau giai doan dich [1],[38],[45].

Dich cam xdy ra quanh nam va trén toan thé gigi. Cam A va cum B c6
thé dong thoi Iuu hanh trong cing mot nim nhung thudng mdi mua chi c¢é
mot phan tip cim A ndi 18n. Mot bién ching xuét hién véi sé luong trung
binh vao cubi mia dich c6 xu hudng tré thanh ching virus luu hanh chinh cua
nam tiép theo [1],[38],[45].

1.1.6. Chan doan phong thi nghiém

Vai tro phong thi nghiém 1a chan doan kip thoi cho 1am sang va béo
céo thong tin vé su xuat hién va luu hanh cac chung virus cam trong cong
dong. Phuong phéap chan doan phong thi nghiém cim gom i/. chin doan truc
tiép phat hién hinh thé virus (phan 1ap va xéac dinh virus cam, xac dinh phan
tip cim A), phat hién khang nguyén virus (mién dich huynh quang
(Immunofluorescence Assay - IFA) xac dinh cim A, cim B hay phén tip cim
A hodac ELISA xac dinh cam A, ciim B, cam C), phat hién vat liéu di truyén
cua virus (RT-PCR x4c dinh cum A, cam B, cim C hay phan tip cim A); ii/.
chan doan gian tiép phat hién khang thé bang cac phuong phap huyét thanh
hoc (Hinh 1.4). Pang chu ¥, RT-PCR cho phép chan doan nhanh, dic hiéu, va
co tinh sang loc ca cam A va phan tip cam A [2],[38],[19].

Trong chan doan cim, ngoai xac dinh kiéu gen, cac dot bién quyét dinh
tinh khang thudc ddi voi cac thude khang virus thi chan doan ciim bang RT-
PCR c6 thé &p dung ky thuat khuéch dai c6 dién hodc dinh luong truc tiép, co
thé sir dung phan ing don mdi hodc da mdi phat hién dong thoi hon 1 phan
tip hay chi (A/H3N2, A/HIN1, A/HIN1pdm09, cum B), va xac dinh chinh
xac phan tip (H1 cim mua (A/H1IN1), N1 cum mua (A/HINI1), H1 dai dich
(A/HIN1pdmo09), N1 dai dich (A/H1N1pdm09), H3 cdm mua (A/H3N2), N2
cim mua (A/H3N2), H5 cim gia cam (A/H5N1), N1 cim gia cam (A/H5N1),
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phat hién dong thoi virus cim mda A (A/H3N2 va A/HIN1), virus cim B
cling cac virus khac nhu virus hop bao hd hip ¢ ngudi (human respiratory
syncytial virus - hRSV) hodc virus gay viém phoi ¢ ngudi (human
metapneumovirus - hMPV).....[19],[20],[38].

Bénh phim
Phan lap virus
Khéng thuoc
ki€u hinh
75-100% 65-69% J, 65-100% 100%
RT-PCR (4-8h) IFA (2-3h) ELISA (1-4h) HA (2-6 ngay)
AB,C AB
Phan tip (Phén tip) ABC l
l HI/HAI

Gii trinh ty  AB

Phan tip

B,ién ching Bien ching

Khéng thuoc kiéu gen

Hinh 1.4. So' d6 chdin dodn phong thi nghiém ciia cam.
Ngué‘n: Duea theo so do cia Naffakh N., Van der Werf'S.,
Cong hoa Phéap [38].

Trén thyc t&, mdi nudc va mdi phong thi nghiém co thé ty xay dung
cac thuong quy chan doan, sir dung cac cip mdi, dau do khac nhau va ty tién
hanh tham dinh chit lvong mdi va tdi wu phan tng. Diéu ndy rat kho dé lua
chon cap mdi va dau do pht hop cho mdi phong thi nghiém nén hién nay mot
s6 cac phong thi nghiém 16n d4 tién hanh nghién ciru tham dinh va xac nhan

tit ca cac cip moi va dau do d& cong bd dé khuyén céo cho céc phong thi
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nghiém trén pham vi todn cau. Thong thuong, quy trinh chan doan cam (bao
gom ca xac dinh phan tip) duoc x4y dung, tham dinh, v xac nhin bai cac o
chtre hay phong thi nghiém 16n va dugce khuyén cédo cho mang luéi cam khu
vuc hay toan ciu (WHO, CDC - Hoa Ky, Vién Pasteur Paris - Cong hoa
Phép, Trung tdm nghién ciru Cim Khu vye Chau Au - Vuong quéc Anh....).
1.1.7. Piéu tri

Hién thudc diéu tri cim cha yéu 14 oseltamivir phosphate (tén thuwong
mai 1a Tamiflu) (Hinh 1.5.a), ngoai ra con cé zanamivir (tén thuong mai la
Relenza) (Hinh 1.5.b). Oseltamivir va zanamivir la chat (e ché neuramidase
mM&i, canh tranh hoat tinh v&i enzyme neuramidase cua virus 1én acid sialic
trén bé mat té bao vat chu [54]. Phan 16n khang oseltamivir 13 do d6t bién
thay thé mot acid amin (His274Tyr) ctia enzyme neuraminidase trong khi vi
tri dot bién cua khang zanamivir 1a GIn136Lys (Q136K), do vay khong co
hién twong khang chéo gitta 2 thudc [43],[52-55].

Hinh 1.5. Cdu triic ciia oseltamivir (a) va zanamivir (b).

Nguon: http://www.medicinescomplete.com/mc/ahfs/current/a399040 [55].
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1.1.8. Tinh hinh nghién citu vé cim va ty 1é nhiém cim

Céc nghién ctiru vé cum duogc tién hanh & moi khia canh nhu 14m sang,
diéu tri, thuc khang virus, dich t& hoc, cdu triic va sy nhan 18n cua virus, vic
Xin, ta chat va cac chién luoc tiém vic xin, bao cdo, giam sat.... Loai hinh
nghién ctru ciing rat da dang tir nghién ctiru vi mé tdm qudc gia dén mé ta ca
bénh, cit ngang, bénh-chimg, thuin tap, can thiép, hay 1dng ghép giita cac
phuong phap [15],[16],[42],[43],[56-68].

Vic xin dugc nhin nhan & 3 khia canh 12 khang nguyén, ta chat, va
phuong thic gy mién dich [44]. Khang nguyén ciim dugc lya chon va cap
nhat hang nam [38],[45],[69]. Pang cht y, Chau Au dang nghién ctru vic xin
gom khang nguy®n cua tit ca phan tip cam dé khic phuc han ché nay [70].
Cong nghé san xuit dugc cai tién dang ké voi tién bo di truyén nguoc, tao
kiéu gen dé quy dinh kiéu hinh mong muén. Hién nay, d& c6 nhiéu phuong
cach gay nhiém vic xin khac nhau nhu dudng tiém, niém mac hay nang ldng.
Pham vi va luc nghién ciru tang rd rang véi cac nghién ctru da trung tam, cd
mau 16n, quy trinh chuan hoa va sy tuan thi nghiém ngit cac quy dinh quéc
té vé y duc [44],[71-78].

Viét Nam d4 c6 Trung tm cim qudc gia diéu phdi toan bo mang ludi
giam sat cum trén pham vi ca nudc va tham gia mang ludi cim toan ciu
http://ww.flu.int.net. Cong tac gidm sat cam dugc thuc hién véi sy két hop
gitta hé thong dich t& va phong thi nghiém [78]. O khia canh phong thi

nghiém, trén trang mang http://www.google.com (xem thang 2 nam 2014), chi

trong vong 0,41 gidy da c6 hang nghin thdng tin lién quan dén cam cua Viét
Nam, c6 thé bao gdm chan doan va nghién ciru huyét thanh hoc, sinh hoc
phan tir, mién dich hoc, dap ung té bao lympho T, mé hinh toan hoc, san xuét
véc xin, tinh nhay cam kiéu hinh va kiéu gen cua virus cim voi oseltamivir,

giam sat trong diém hoi ching cum (Influenza-Like llness - ILI), viém phoi
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nang do virus (Severe Viral Pneumonia - SVP), dong nhiém cta virus cum,
phuong phap phong thi nghiém, thot nghiém 1am sang....
[15],[16],[42],[43],[56-68].

Viét Nam da giai trinh tu toan b genome virus cim gia cAm A/H5N1,
tham gia cung cap chung va thong tin dé lya chon khang nguyén cho san xuét
Vic xin cam toan ciu, c6 nhiéu don vi tham gia san xuét vic xin cim gia cam
A/H5N1, danh gia cong hiéu vic xin cum trén thyc dia Viét Nam [63]. Trong
chan doan, ngoai phat hién cam thi Xac dinh phan tip cam A ciing dugc tién
hanh thuong xuyén. Ngoai ra, ¢ rat nhiéu du an quéc té da va dang duoc
thuc hién dé nghién ctru cac bénh dudng hé hap, trong d6 c6 cam [61],[62].

Nghién ciru ddc diém di truyén cac chung virus cam A/H5N1 giai doan
2003-2013 ¢ nguoi va 2005-2010 ¢ dong vat tai Viét Nam cho théy ching
thudgc nhom gen (Clade) 1 va 2.3.4, trong d6 2.3.4 phan tach thanh 3 nhom
phula 2.3.4.1, 2.3.4.2, va 2.3.4.3. C6 hién tuong trao ddi va tich hop gitta cac
nhém gen va nhdm phu nhung dac tinh khang nguyén gitra cac nhom phu cua
nhom gen 2.3.4 khong thay doi [15].

Anh huong vé mit kinh té cua cam tai Viét Nam cling rat 16n, theo ude
tinh ctia Nguyén Hai Tuén va cong s, chi phi trung binh cho médi trudng hop
bi cum tai co s6 y té tuyén huyén 1a hon 1.300.000 dong [60].

Tai thoi diém nam 2009, Viét nam da c6 nhiéu nghién ciru vé cim,
trong d6 ¢ xac dinh ty 1é nhiém cam va phan tip cim A bang RT-PCR trong
giam sat trong diém ILI hay SVP [62]. Tuy nhién, giam sét trong diém khong
dat tai Hai Duong va chua cé cong bd vé ty 1& nhiém cim & bénh nhan viém
duong ho hip cdp tinh ning (Severe Acute Respiratory Infection - SARI)
cling nhu ty 1& dong nhiém virus cim véi hang loat tic nhan virus khac (18

tac nhan).
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Theo bao cdo cia CDC Hoa Ky, ca cam A/HIN1pdm09 dau tién duoc
ghi nhan ngay 15/04/2009 & mot bénh nhi 10 tudi tai California tir mot nghién
ctru 1am sang. Phong thi nghiém ciim cuia CDC d4 khang dinh rang day 1a mot
virus cim maéi ¢ nguoi. Chi 2 ngay sau do, ca bénh thar hai 18 mdt bénh nhi 8
tudi sbng cach bénh nhan thir nhat 240km d4 duoc khang dinh tir mot nghién
clru giam sat cam va ngudi ta khong thdy c6 mdi lién quan nao giita hai ca
bénh nay. Ngay 01/05/2009, CDC da gui sinh pham dén cac phong thi
nghiém trong nude (120) va qudc té (140) dé chan doan virus cim mai. Ngay
11/06/2009, WHO @4 cong bd dai dich caim A/HIN1pdm09 - dai dich dau
tién cua thé ky XXI. Tai thoi diém nay, 70 nudc d4 béo cdo co ca bénh va
dich van tiép tuc lan ra cac nudc khac trén toan thé gidi. Chi tir giita thang 6
dén gitra thang 7 nam 2009, sé nudc va vung l1anh thd cong bd co6 cum dai
dich d4 tang gap d6i va dén 01/08/2010 d4 c6 214 nude va ving lanh thd cong
bd cac ca cam A/HIN1pdm09 véi tong sb 18.499 trudng hop tir vong. Hoa
Ky 1a nudc c6 sé mic nhidu nhat mic du da sé déu c6 thé khoi ma khdng can
phai nhap vién. Ngay 25/06/2009, khoang 1 triéu ngudi My mic cim
A/HIN1pdm09, dén 29/03/2010, con s nay ting lén khoang 60 triéu ngudi
va 265.000 ngudi phai nhap vién, gan 12.000 ca tir vong, 90% trong sd nay
du6i 65 tudi, va 275 truong hop 1a bénh nhi. Khoang 57% sb ca bénh xay ra ¢
nhom 5-24 tudi. Ty 1¢ phai nhap vién cao nhét 13 tré dudi 5 tudi, sau d6 dén
nhom 5-24 tudi. Tir vong chu yéu roi vao nhom 22-57 tudi. Rat it cac ca bénh
va khéng co ca tir vong ndo & ngudi 16n trén 65 tudi. Ty 1& tir vong & ngudi
tré tudi 16n gap 5 1an so v&i cim mla. Sau mot nam, hau nhu tit ca cac nude
déu cong bd c6 cim A/HIN1pdm09. Hién tai ching cim nay d4 duogc coi 1a
mot chang cim mua [46],[81-84]. Nghién ctru vé khang thé cho thiy tré em
khong c6 khang thé chéo véi cam A/HIN1pdm09 trong khi 1/3 ngudi 16n

trén 60 tudi co khang thé chéo véi virus ndy [81].
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Chung cim A/HIN1pdm09 do t6 hop gen ciia nhidu ngudn khac nhau,
bao gém chung A/HINI nam 1918 luu hanh & lon, chung ndy to hop véi
chung A/H3N2 Bdc My - mot chung t6 hop tir A/H3N2 cta ngudi va cim gia
cam Bic My - dé ¢6 ching ctm lon A/HIN2 Bdc My. Ngudi ta nghi ngd ring
chung cim lon A/HIN2 Bdic My t6 hop voi chung A/HINL cim lon twong tu
gia cam A-Au dé xuat hién chung A/HIN1pdmO09 (Hinh 1.6) [44],[46].

Tai Viét Nam, ca caim A/HIN1pdm09 dau tién duoc phat hién vao
thang 09/2009 tai Thanh phd H6 Chi Minh va tinh dén 19/03/2010, trén ca
nuéc d4 c6 11.214 trudng hop duoc chan doan xac dinh phong thi nghiém va
58 ca tir vong [18],[82].

Nguon goc
cum dai dich 2009

H Ciim lon ¢é dién s Cam gia cam Bdc My Ciim nguoi H3N2

re

P Cim on Béc My HIN2 Ciim lon Bdc My H3N2

4 N
! k C{im I?Zl giong gia Ciim lon moi HINI
cam A-Au HIN1

Hinh 1.6. Nguon géc chiing ciim A/HINIpdm?2009.
Nguon: S. Munier, Vién Pasteur Paris, Céng hoa Phap [44].
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Theo béo cdo cua CDC Hoa Ky, ca nhiém cim A/H7N9 dugc ghi nhan
dau tién vao thang 3 nam 2013 tai Trung Qudc. Hau hét cac truong hop
nhiém cum A/H7N9 déu ning, ty 1é tr vong 1én téi 1/3. Nam 2013, WHO d4
ghi nhan 132 ca nhiém cam A/H7N9 véi 44 ca tir vong. Chua c6 bang chimng
cho thiy co su 1ay truyén tir ngudi sang ngudi cua ching virus ndy. Viét Nam
chua ghi nhan truong hop cim A/H7N9 nao & ngudi hay gia cam [81].

Chi tiét hon vé ty 1& nhiém cim, theo s6 liéu chinh thirc tir trang mang

http://www.flunet.int.com (xem thang 2 nam 2014) thi tai Trung qudc, cum

lwu hanh quanh niam nhung chi yéu tir thang 1-8. Ty 1& nhiém cum giai doan
2009-2012 dao dong tir 10-26% cac trudong hop ILI (bao gdm ca cum
A/HIN1pdm09). Nam 2008, lwong mau thu thap dudi 500 mdi tudn va cha
yéu 1a cim mua A/H3, A/H1, va cim B. Tuan dich t& thir 24 nim 2009, ca
cim A/HIN1pdm09 dau tién xuat hién va tir d6 sd lwong mau rat 16n, dat
dinh tir tudn 36-39 véi gan 8000 ca/tuan. Mic du cim A/HIN1pdmO09 chiém
vu thé nhung van ¢ nhimng ca cum B, cim A/H3 va A/H1, dong thoi ¢o ca
nhitng truong hgp cim khong xac dinh phan tip nhung khong c6 ca cim
A/H5N1 nao. Pau nim 2010, cam B chiém wu thé va duoc thay thé dan boi
cim A/H3. Pau nam 2011, cim A/HIN1pdm09 lai ndi troi, sau d6 1a cim B
lwu hanh cho dén hét quy I nam 2012 va duoc thay thé boi cim A/H3. Nam
2013, cim A/HIN1pdmo09 lai chiém wu thé nhitng thang dau nam va sau d6
dugc thay thé boi cam A/H3 va cim B. Pén cudi nam 2013, A/HIN1pdm09
lai quay tro lai. Tir gitra ndm 2009 dén nay, chua thdy sy tai xuit hién cia

cim A/HIN1 (Hinh 1.7) [82].
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Hinh 1.7. Cac ca bénh va phan tip cim tai Trung quéc, 2009-2013.
Nguon: http//www.flunet.int.com [82].

Tai Camphuchia, cim thuong luu hanh vao théng 8-11, ty 1€ duong
tinh v&i cam A tir nam 2006-2010 tuwong ung 1a 5,8%; 7,7%; 15,3%; 15,2%;
va 1,4%. S6 mau ghi nhan dat dinh khoang 70 ca/tudn nim 2009 thoi diém co
dich caim A/HIN1pdm09. Cum B Iuu hanh quanh nim va cam
A/HIN1pdm09 cing luu hanh v6i cim B vao nhirng thang cubi nam. Nam
2012 va 2013, rai rac c6 nhiing ca cam A/H5N1 [82].

Tai La0, sb liéu chi duoc ghi nhan tir 9 tuan cudi cing cua nam 2010
dén nay véi con s6 thu thap tir 0-26 ca/tuan, ty 1¢ duong tinh véi cim A trung
binh 12 9,0%. CUm luu hanh chi yéu vao quy IV nam trudce t6i hét quy I nim
sau (mua dong-xuan). Nhitng tuan cudi ciia nam 2010 c6 sy luu hanh dong
thoi ciia ca cim A/HIN1pdm09 va cam B. Nam 2011, luu hanh chu yéu 1a
clm A/H3 va cim B, tap trung vao nhiing thang cudi nim. Nam 2012-2013,
cim A/H3 luu hanh, theo d6 1a cim A/HIN1pdm09 va cim B. Cudi nim
2013, s6 mau ctia cim A/HIN1pdm09 va A/H3 chiém wu thé hon so véi cam
B [82],[85].
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Tai Thai Lan, mau cim dugc thu thadp quanh nam. Ciim A/HIN1 luu
hanh dén cudi nim 2009 va dugc thay thé boi cum A/HIN1pdm09, ching
cum nay luu hanh lién tyc téi hét nam 2010, chiém uu thé tuyét dbi so vai
cim A/H3 va cim B. Pau nam 2011, s6 luong mau cam duoc ghi nhén rat it
(<20 ca/tuan) va ddng thoi co su luu hanh caa ca cam B, cam A/HIN1pdm09
va A/H3. Tir gitra nim 2011, cam A/H3 va B néi trdi dén tan giita nam 2012
va tiép d6 1a sy quay tré lai cia A/HIN1pdm09 va chung nay luu hanh dong
thoi voi cim B dén hét nam. Nam 2013, cam A/H3 chiém vu thé tuyét ddi so
véi A/HIN1pdmO9 va cum B [82].

Tai Nhat Ban, cac ca cim cling thuong dugc ghi nhan vao mua dong-
xuan. Riéng nam 2009, s miu cim ghi nhin quanh nim véi cam A/HIN1
lwu hanh dau nam, duoc thay thé bang A/HIN1pdm09 vao cudi nim va ching
nay luu hanh dén hét quy I nam 2010. Nam sau d6 van 1a sy luu hanh cta
cim A/HIN1pdmO09 cling véi cam A/H3 va B. Cim A/H3 chiém wu thé t6i
hét nam 2013. Cim B thudong xuat hién sau cam A/H3 ké tir ndm 2011 dén
nay [82].

Tai Hoa Ky, ty 1¢ nhiém cim tr 5-20%. Pau nim 2009, ca cum
A/HIN1, A khong phan tip va cam B dugc ghi nhan. Tu thang 4, cim
A/HIN1pdmO09 xuét hién va chiém wu thé dén cudi nim mic du c6 ghi nhan
mot sd rat it cac ca cim A khong phan tip. Cam ciing thudng luu hanh vao
mua dong-xuan, nam 2011 va 2012 1a ca cam A/HIN1pdm09, cam A/H3,
cim A khong phan tip va cam B. Pau nim 2013 cac ca cim A/H3, cam A
khong phén tip va cim B duoc ghi nhan nhung dén cubi nam 2013 d& xuat
hién trd lai ciim A/HIN1pdmO09 (Hinh 1.8) [81],[82].
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Hinh 1.8. Cac ca bénh va phan tip cam tai Hoa Ky, 2009-2013.
Nguon: http//www.flunet.int.com [82].

Tai Phap, cam ciing thuong Iuvu hanh vao mua dong-xuan vai ty 1€
trung binh 1a 5-15%. Cam A/HIN1pdm09 dugc ghi nhan tir cudi nim 2009
dén dau 2010. Nam 2010-2011, ngoai cim A/H1N1pdm09, con cd cac ca
cum A khéng phén tip va cam B. Nam 2012, cac ching cam A/H3 va A
khong phan tip chiém uu thé. Nam 2013 lai ¢6 sy quay trd lai cia cim
A/H1IN1pdm09 va cum B [38],[82].

Tai Anh, thoi gian va hinh thai dich cam tuong tu Phap, sau dai dich
ctim A/HIN1pdm09 nam 2009, virus nay Van luu hanh giai doan 2010-2011,
cling v6i cim A khong phén tip va cam B. Nam 2011-2012, cim A/H3 chiém
vu thé trong khi cim B khong ¢ nhiéu va nam 2013 thi cm A/HIN1pdm09
quay tro lai cung luu hanh véi cim A khong phan tip va cam B [82].

Tai Uc, cim thudng luu hanh vao gitta naim. Cim A/HIN1pdm09 luu
hanh manh m& nam 2009, kéo dai dén hét 2011. Nam 2012, cam A/H3 chiém
vu thé, sau d6 1a cam A/HIN1pdm09 vao nim 2013 [82].
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Tai Brasil, cac ca bénh cum dugc ghi nhan quanh nam. Nam 2009, cum
A/HIN1pdmO09 thay thé cam A/HINI va luu hanh d&én nta dau nim 2010.
Nam 2011, cim A/H3 chiém uu thé vao nira dau ndm nhung tir cudi nam,
cim A/HIN1pdm09 d4 quay tro lai luu hanh téi hét 2013 cing cdm A/H3
nam 2012 hodc caim B nam 2013 [82].

Tai Viét Nam, theo Nguyén Thu Yén va cong su, nghién ctru giam sat
trong diém vé ty 18 nhidm cim trong s6 cac ca ILI giai doan 2006-2012 do
Trung tdm cim Qudc gia tién hanh ¢ 15 co s6 y t& gom tuyén huyén, tuyén
tinh, bénh vién trung wong, cac phong kham da khoa trén mot s6 luong c&
mau dugc xét nghiém rat 16n 1a 29.804 trudng hop, & ca hai gidi véi cac
nhom tudi dao dong tir 0-94 tudi (trung vi 1a 12 tudi) cho thay ty 1é duwong tinh
V6i cim bang RT-PCR 1a 22%. Trong da sd cac nim giam sat, luén chi co
M4t chung cim A ndi tréi (A/HIN1 hodc A/H3N2). Nam 2006 va 2008, cam
A/HIN1 chiém wu thé trong khi cam A/H3N2 lwu hanh ¢ mic thip nhung
ndm 2007 va 2010 thi ngugc lai, A/H3N2 chiém uu thé con A/HIN1 lai &
mtrc thap. Riéng nam 2009, cim A/H3N2 lwu hanh trudce khi co sy xuit hién
ciia cam A/HIN1pdm09, kéo dai téi tin dau nam 2010. Chung cam ndy tai
Xuat hién vao nam 2011 va 2013. Ty 1& duong tinh cam kha twong dong gitra
cac loai co so y té (20-23%) va giita cac ving mién (21-23%). Lira tudi hoc
duong co ty 18 duong tinh cao nhit (29%) va nhdm tudi thdp nhip 1a < 6
thang va > 64 tudi. Cim B luu hanh & tit ca cic nam, khong lién quan dén
phan tip cim A. Nam 2009, xét nghiém cim A/HIN1pdm09 bét dau tir thang
5 va ty I¢ duong tinh cia nam nay la 9,4%. Nam 2010, mac du cum
A/HIN1pdmo09 tiép tuc lwu hanh nhung & muc thap hon nhiéu (2,1%) va cdm
B va A/H3N2 cling chiém vu thé. Cam A/HIN1 khéng con duoc phat hién ké
tir nam 2009 (Hinh 1.9) [62],[81],[86].



22

Bl i \ ‘
T i N i WA I
Nt A/l A

- Al A v
- WEETIVAT L J |
g | S d\.f\/\\,\ 1]
{\Q““d”é"\é"q‘be"é\é\é\d‘é‘6"'(:‘6“@@'@’ ® "‘@ "’q“m"e“’ “r@v@'@\“\“ "r\"-s \ Y \"'-Ov-{'"
T Pt 0 Pt 0 Pt 0 8 Pt W Pt W e

Hinh 1.9. Lwu hanh cium va phan tip cum tai Viét Nam, 2006-2012.
N=7344 ca duvong tinh.
Nguon: Nguyén Thi Thu Yén va cong su,
Vién Vé sinh Dich té Trung wong [62].

Nghién ctiru ndy ciing cho thiy virus cim lwu hanh quanh nam, virus
cim A va B thuong cing luu hanh, ¢6 thé dat dinh nhidm va thuong ¢ nhiing
thoi diém khéac nhau (dat dinh nhiém néu ty 1¢ duong tinh >20%). Dinh nhiém
ciim thuong xay ra trong khoang tir thang 5-10 nhung ciing c6 thé xay ra o
cac thang khac trong nam, vi du nam 2007, cam A/H3N2 c¢6 2 dinh 1a thang
2-3 va thang 5-10. Cam B ciing lvu hanh quanh nim va néu co dinh thi
thudng roi vao khoang thang 11-3. Tai Mién Trung, cam B thudng xay ra &
giai doan thang 11-5. Tai Mién Nam, cam B thudng xay ra déu & tt ca cac
thang trong nam, chi c6 56% roi vao giai doan thang 11-5. BDang cha y 1a cim
A/HIN1pdm09 dugc phat hién tir dau thang 9-12 nam 2009 va dat dinh vao
tuan 20 (thang 9) v6i 58% bénh nhan ILI duong tinh [49],[62],[86].

Nghién ctru vé ty 1& nhiém cim & cac trudng hop SVP tién hanh nam
2006-2012 trén 1034 miu bénh pham cta Trung tim cam Qudc gia cho thay
cim A/HIN1pdmO09 chiém 6,1%, cam mia A/HIN1 va A/H3N2 1a 2,8%,
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cum B 1a 2,2%, cam A/H5N1 1a 2,9%, va hRSV 1a 0,1% [49]. Pay ciing 1a
mot nghién ctru cd ¢& mau 16n tap trung vao cac bénh nhan bi viém phdi ning
dé tim nguy@n nhan cim va c6 phat hién thém mét tac nhan ngoai cim la
hRSV. Nhu vay vai tr0 cia cim da@ dugc nghién ctru trén ca bénh nhan ILI -
mot bénh canh lam sang gap nhiéu & cong d@)ng va SVP - mot bénh canh
thudng khién bénh nhan phai nhap vién. Tuy nhién, nghién ctru ndy méi chi
dung ¢ mot tac nhan virus ngoai cum la hRSV chir chua sang loc hang loat
tac nhan virus gay bénh duong ho hip nén con han ché vé phan tich dong

nhiém cum va cac virus khac [62],[86].
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Hinh 1.10. Ty [é nhiém cim va phan tip cim ¢ bénh nhan SARL 2011-2012.
Nguon: Nguyén Thu Yén va cong su,
Vién Vé sinh Dich té Trung wong [86].

Mic dii nam 2009 chua co nghién ciru ndo vé SARI, nhung Nguyén
Thu Yén va cong su dd tién hanh nghién ctru ndy & giai doan 2011-2012 trén
1578 bénh nhan tai 5 co s y t& gdm bénh vién da khoa DakLak, bénh vién da
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khoa Khanh hoa, bénh vién Nhi dong 1 - Thanh phé HO Chi Minh, bénh vién
Nhi Trung wong va Vién 1am sang C4c bénh nhiét déi. Két qua cho thay ty 1&
nhiém cam A/HIN1pdm09, A/HIN1 va A/H3N2, cim B, va A/H5N1 lan
luot 1a 2,9% (1,1-4,4%), 1,5% (0-2,2%), 3,9% (0-5,8%), va 0,1 (0-0,3%)
[62],[86]. Dién bién theo thang cua cac loai cim va phan tip cua 135 truong
hop duong tinh cim A/H3N2, A/HIN1pdmO09 va B cho thay ty 1é nhiém cim
A/H1IN1pdm09 dat dinh trudc thang 3 va 9-11 nam 2011, cim B tir thang 1-4
nam 2012 va cim A/H3N2 ting nhe thang 11 nim 2011 dén thang 1 niam
2012 (Hinh 1.10) [62].

Mot nghién ciru mo ta cat ngang danh gia d6 nhay va d6 dac hiéu cua
giam sat chu dong va giam sat thuong xuyén tai x4 Cam Son, huyén Cam
Giang, tinh Hai Duong giai doan 04/2009-03/2010 do tac gia Tham Chi Diing
va cong su tién hanh cho thay trong tong sé 54 miu dugc xét nghiém, 34 mau
(69,3%) cho két qua duong tinh, trong d6 virus cam A/H1IN1pdmO09 chiém
53,7%, virus cim B chiém 1,9%. Nghién ctru ndy phat hién dwoc virus cam
A/HIN1pdm tir thang 08/2009 va dat mirc cao nhit tir thang 09, kéo dai dén
tan thang 12 cung nam [64].

Mot nghién ciru duoc thue hién trong khudn kho dy an Giam sat va
diéu tra finh hinh dich ¢ Péng Nam A (Surveillance and Investigation of
Endemic Situations in South-East Asia - SISEA) hgp tac voi Co quan Phat
trién Phap (French Development Agency - FDA) théng qua Vién Pasteur
Paris giai doan 2009-2011 tai Bén Tre chi ra ring, ty 1& nhiém cam
A/HIN1pdmQ9, cim mua A, va cim B tuwong ung 1a 1,4%, 2,7%, va 1,0%.
Cam tai Mién Nam thuong luu hanh vao mua hé va c6 hién twong chuyén

sang thang 5-7 [61].
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1.2. Tong quan mot so van de veé séi

Bénh soi duoc mé ta tir thé ky tha VI sau Cong nguyén va dugc cong

nhan 13 bénh cia tré em nam 1224. O nhimg nudc dang phat trién, virus soi

van duoc coi 12 “*ké giét hai tré em” [1-4].

1.2.1. Phép goi tén

Virus soi thudc trén ho Mononegavirales, ho Paramyxoviridae, duéi ho

Paramyxovirinae, chi Morbilivirus va tén quéc té 1a measles virus (Bang 1.1).

Tir ndam 1998, WHO d4 quy dinh phép goi ten chung virus soi dé cung cép

nhitng thong tin thiét yéu & mic d6 phan tr [87-89]. Clng thudc trén ho

Mononegavirale con c6 hai ho virus ARN so¢i don, phan cuc am, va khdng
phan doan la Rhabdoviridae va Filoviridae [1],[2],[38].

Bang 1.1. Ho Paramyxoviridae - mot ho virus quan trong voi con nguoi.

Nguén: Francois Freymuth, Céng hdoa Phap [38].

Duwéi ho Chi

Loai

Paramyxovirus

human parainfluenza virus 1 (hPIV-1)

human parainfluenza virus 3 (hPIV-3)

Paramyxovirinae
Rubulavirus

human parainfluenza virus 2 (hPIV-2)
human parainfluenza virus 4 (hPIV-4)
mumps virus

newcastle virus

Morbillivirus

measles virus (virus soi)

Pneumovirus

Pneumovirinae

human respiratory syncytial virus

(hRSV A va B)

Metapneumovirus

human metapneumovirus (hMPV)
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1.2.2. Hinh thai, ciu tric

Hat virus soi hoan chinh da hinh thai nhung cha yéu hinh cau, kich
thudc 100-300 nm. Thanh phan cdu tao tir trong ra ngodi gom bo may di
truyén (genome), capsid va vo ngoai (Hinh 1.11) [1],[3].

atic representation of the measles virus particle and
chanism of membrane fusion

Hinh 1.11. Anh chup dwéi kinh hién vi dién tir va so do Virus sdi.

Nguon: Scheider-Schaulies S. va Meulen V [3].

B6 may di truyén cia virus soi 14 ARN soi don, phan cuc 4m, khong
phan doan, dai khoang 16.000 ribonucleotide, ¢6 trat ty 3'-N-P-M-F-H -
L Polymerase 5', ma hoa 6 protein ciu trac tir 6 gen twong (mg va 2 protein
phi cdu trac tir gen P (protein N - P/C/V - M - F - H — L). Su nhan 1én, phién
m4, dich ma va lap rép tuong tu nhu cac Paramyxovirus khac. Nhitng mono
va bicistron ARN thong tin dugc phién mé véi mot gradient phién mé to N

dén L nén protein N ¢6 ham luong cao nhit (Hinh 1.12) [1-3].
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\Vang én dinh

l P/ICIV M
I_, Gradient phién ma

ARN sgi don dm, khéng phdin doan, dai 15.892 Ribonucleotide

Hinh 1.12. So' d6 bg mdy di truyén (genome) ciia virus soi.
Nguon: Billeter A.M. vd Meulen V.T., Purc [3].

1.2.3. Sw nhan 1én cia virus

Nhin chung, khé tim duoc mé hinh dong vat phi hop dé nghién ctu
bénh hoc soi. Cac phong thi nghiém thuong st dung cac dong té bao thuong
truc nhu Vero, Vero hSLAM, hay B95a dé nghién ctru cac thir nghiém lién
quan dén nudi cay té bao [2],[21].

Toan b chu ky nhan I8n cua virus soi xay ra tai bao tuong cua té bao
gay nhiém (Hinh 1.13). Qué trinh gan mang va xam nhap té bao cua virus xay
ra khi cO sy tuong tac giita protein H va F cua virus va thu thé dic hiéu
(receptor) nam trén bé mit té bao vat chi (nguoi hodc khi) - phan tir
glycoprotein CD46. Phan tr ARN thdng tin ma hoa cho cac protein bao gém
peptide c6 tin hiéu két thuc giéng nhau, mot doan trinh ty ngan, 1ap lai chung
va gan bd thé, mot khu vuc 1ién mang va mot phan cé vai trd nhu mot chiée
moé neo. Chung khac nhau vé d dai va thanh phan cua mot khu vue ngoai bao

gidu serine/threonin va proline gan doan xuyén mang va doan nam trong bao
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trong. Co tac gia dd céng bd rang ¢ in vivo, virus soi khong sit dung CD46

ma sir dung phén tir phét tin hiéu hoat hoa t& bao lympho 1a CDw150 [1],[3].

cHA VIFUS

ARN chuoi dm A +] Cdc protein
the h¢ trude  FAEI Dich mii

ARN
chuoi dwong

ARN chudi 4m
thé hé sau

Hat virus thé
hé sau

Hinh 1.13. So d6 nhdn Ién ciia virus sdi.

Nguon: Bernard Field. Virology - Philadenphia, Hoa Ky [1].

Qué trinh nhan 18n cia ARN virus sai bat dau bang soi ARN &m ban
dau co vai trd khdng nhitng 1am khudén mau cho qué trinh phién ma thanh
ARN thong tin dé rdi sau d6 dugc dich ma thanh cac protein ciu trdc va phi
cau trac ma con lam khudén mau dé tong hop nén ARN soi am thé hé sau
thong qua soi ARN duong trung gian. Soi ARN &m s& 1dp rép cling Véi cac
protein cdu trac. Mang ngoai virus hinh thanh do qué trinh nay chdi qua mang
bao twong. Sy giai phong hat virus hodn chinh ra khoi t& bao gy nhiém co thé

chi sau vai gio [1-3].
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1.2.4. C&c trién vong thanh toan soi

Vé mit 1y thuyét, soi 1a mot bénh 1y twong dé thanh toan bang tiém
chung do virus chi c6 mét tip huyét thanh, da s6 cac truong hop co thé chan
doan 1am sang, khong c6 6 chaa dong vat va c6 vic xin phong bénh [3].

1.2.5. Cac nghién cttu lién quan dén séi

Viét Nam dang & giai doan khdng ché tién toi thanh toan soi, da c6
nhiéu hop tac nghién ctru co ban phong thi nghiém va tng dung nhu phan lap
virus soi trén té bao B95a, xac dinh mot genotype méi (H2) va dugc WHO
cong nhan nam 2001, xac dinh genotype soi hoang dai luu hanh tai mién Bic,
mién Trung va Tay Nguyén, dic diém di truyén cac chung virus séi hoang dai
thoi ky truée va sau chién dich tiém soi miii 2. Céac trinh ty gen N va H cua
nhiéu ching soi lwu hanh tai Viét Nam da duoc dang nhap vao ngan hang gen
thé gidi (Genbank) [90-93].

Nhiéu nghién ctru huyét thanh hoc d4 duoc tién hanh nhu giam sat dinh
Ky soi, danh gid cong hiéu vic xin s6i mii hai tai Hai Phong, xac dinh can
nguyén gay sbt phéat ban khong phai do sai [94]. Viét Nam ciing san xuét
khang nguyén soi sir dung trong ngung két hong cau, duoc CDC Hoa Ky
chuyén giao cong nghé san xuat khang nguyén protein N tai t6 hop sir dung
trong ELISA [94]. Céc k¥ thuat dugc sir dung trong chan doan va nghién ctiu
soi rat da dang nhu ngung két hong cdu khi, ELISA (gian tiép va tom bat
khang thé IgM), phan lap virus, trung hda va trung hoa vi lwong, RT-PCR,
real-time RT-PCR va giai trinh tu gen (sequencing) [90-94].

Trong lich str, ¢4 c6 vic xin soi bt hoat nhung hién nay né da duoc
thay thé bang vic xin soi sdng, c6 thé don hoic phdi hop clng quai bi va
rubella (Measles Mumps Rubella - MMR hay Rougeole Oreillons Rubéole -
ROR) [3],[95-98].
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Edmonston
HK/7 HK/24
Vero/6 Vero/28
\ 4 \ 4
HA/12
Edmonston “Hoang dai” Edmonston - Enders
SK(33°C)/17*
\ 4
CEF(33°C)/22
AIK-C |« ® ATCC
Schwarz Edmonston Seed “A” <
CEF/5 \ 4
EF(32°C)/85
CE(am)/6 Zagreb
CEF/3
A 4
Edmonston B < Edmonston Seed “B”
CEF(36°C)/3
. CEF(36°C)/8

Ghi cha: CEF(32°C)/40

*: Nhét dam hogi tir

Nhigt d cdy truyén 12 37°C, trir truomg hop ghi cu thé Moraten

HK:  Human kidney (té bao thdn nguoi)

HA:  Human amnion (t& bao niéu nguwoi)

CE(am): Intraamniotic cavity of chick embryo
(khoang niéu ciia phéi ga)

CEF: Chick Embryo Fibroblast (t¢ b3o phoi ga)

DK:  Dog kidney (té bao thdn chd)

WI-38: Human diploid cells (té bao luing bpi nguoi)

SK:  Sheep kidney (té bao than ciru)

Hinh 1.14. So d6 qud trinh Sdn xudt chiing véc xin sdi.

Nguon: Billeter A.M., Meulen V.T., Dirc [3].

Vic xin soi séng giam doc luc 1an dau tién duoc san xuit bang thich
nghi chung Edmonston trén phdi ga va nguyén bao s¢i phdi ga (Chicken
Embryonic Fibroblast - CEF) sau 24 lan cdy truyén trén té bao than ngudi tién
phat va 28 lan trén té bao Vero, sau d6 13 6 lan trén t& bao khoang niéu cua

phoi ga dé co dugc ching virus Edmonston B. Vic xin ndy rat ¢6 hiéu qua va
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duoc cip phép nam 1963 nhung hay gy phan tng st va phat ban ¢ phan 16n
tré dugc tiém phong nén doi khi phai chi dinh gamaglobulin dong thoi véi véc
xin. Té&c gia Schwarz d& cdy truyén thém trén CEF chiung Edmonston B dé c6
duoc mot ching giam doc hon va duoc cdp phép nam 1965. Hién nay, nhiéu
noi trén thé gidi, vic xin san xut tir ching Schwarz dugc xem 1a mot véc xin
s6i chudn. Chung Moraten dwgc cip phép st dung tai My nam 1968 c6 lién
quan rit gan voi chung Schwarz. Nhitng chung vic xin khac c¢6 ngudn gc tir
chung Edmonston B (ching Zagreb) ciing duogc st dung & mot sé khu vuec.
Nhiing chung giam doc luc khac (CAM, AIK-C, Leningrad-16, Shanghai-
191) duoc san xudt doc 1ap so v&i véc xin ¢6 ngu@)n géc tor chung Edmonston
bang cach ap dung nhitng phwong phap twong tu (Hinh 1.14) [3].

Gay mién dich lidu chuén thirc vic xin soi sdng giam doc luc tao hién
trong giam lympho bao trong thoi gian ngin, ¢ ché dap tmg qua man mudn
trong da, va thay doi san xudt cytokine. Sy tc ché dap tng mién dich nay
khong cd y nghia quan trong vé mat 1am sang [1],[3].

Théng thuong, lidu gy mién dich 1a 10°-10* PFU. Khi dung qua 10-
100 lan thi dap tmg mién dich dich thé t6t hon ¢ nhom tré 4-6 thang tudi, tuy
nhién, s€ c6 mat ty 1€ tir vong cao hon sau d6 2-3 nam ¢ nhirng nudce co ty /é
tir vong tré em cao do wc ché dap Gmg mién dich kéo dai lam ting hién twong
méc cac bénh nhidm trung khac [1],[3]. Pap ung mién dich véi véc xin soi
séng giam doc lyc twong ty nhiém soi ty nhién nhung bién dong hon. Ty 1¢
that bai sau tiém s6i miii hai xép xi 5,0% sau 10-15 nam. Hién nay, véac xin
s6i miii hai dang duoc ap dung rong rdi nham tao co hoi gy mién dich cho
nhiing nguoi khong dugc tiém hoac khong cé dap ng sau tiém séi mdi mot
[1L.I3].

Tudi khuyén céo tiém vic xin soi co thé thay d6i tir 6-15 thang va van

con 1a mot van dé dang duoc ban luan [95],[97],[98]. Kha ning dap tng huyét
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thanh phu thudc vao mirc khang thé dic hiéu séi ctia me truyén van con ton
lwu trong co thé con, do vay, tudi khuyén céo khi tiém véc xin phu thudc vao
su can nhic giira lira tudi tdi wu dé co dap ung huyét thanh va kha ning mac
soi trude lira tudi do. Tai cac khu vuc con nhiéu sgi, tiém véc xin soi thuong
xuyén duoc tién hanh khi tré duoc 9 thang tudi, trong khi d6, ¢ nhitng khu
vuc soi it lru hanh thi tudi tiém 1a 12-15 thang. Ngoai tudi cua tré va su co
mat khang thé tdn luu ctia me, cic bénh phéi hop cling ¢o thé anh huong dén
ty 1& dap ung huyét thanh. Bat ky mot nguy co nao lam giam dap ung huyét
thanh déu phai dugc can nhic so voi viéc mat co hdi dugc tiém phong va
nhitng nguy hiém sau méc s6i. Vic xin soi hién nay hoan toan c6 thé tiém
theo phac d6 thong thuong cho tré em va ngudi 16n dwong tinh véi HIV
nhung ty 1& dap tng huyét thanh thap hon so véi binh thuong [1],[3].

Viét Nam d4 san xuat thanh cdng véc xin séi don, séng giam doc lyuc tu
chuyén giao cong nghé cua Vién Kitasato (Nhat Ban) cho Trung tdm Nghién
clru San xudt Vic xin va Sinh pham Y té - POLYVAC st dung chung AIK-C.
Vic xin ndy c6 hiéu gia 6n dinh, ludn dat yéu cau cia WHO va mau chuan c6
hiéu gia 4,2-4,7 Log10/liéu 0,5ml [99]. Hiéu gia véc xin soi duoc nha san
xuat kiém dinh bang phuong phép tao dam hoai tir véi don vi tinh 1a s6
PFU/liéu 0,5ml, duoc Vién Kiém dinh quéc gia kiém dinh bang liéu gay
nhiém 50% nudi ciy t& bao (Tissue Culture Infectivity Dose - TCIDsg) theo
hudng dan cia WHO [100].

1.3. San xuét chimg dwong ARN in vitro va kiém dinh cong hiéu vac xin

Vai trd cua véc xin ngdy cang 1on cing voi su phat trién cua khoa hoc
cdng nghé, trong d6 c6 su ra doi cua vic xin diéu tri va vic xin phong cac
bénh di Ung, tu mién, chuyén héa, tham chi trong twong lai co thé phong

nghién nhu nicotine hoac cocaine. Poi tugng phuc vu cua vac xin cling ngay
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cang dugc mé rong, bao gdm ca phu nit ¢6 thai, ngudi cé tudi hay tré so sinh
[44], [101-109].

Cong nghé nghién ctru va san xuét vic xin khong ngimg phat trién, co
thé 1a vic xin don (soi, viém ndo Nhat Ban B) hay phdi hop (soi, quai bi va
rubella), vic xin chét (viém ndo Nhat ban B trén ndo chudt), sbng giam doc
lyc (Oral Polio Vaccine - OPV), vic xin 1a thanh phan cua té bao (ho ga), giai
doc to (udn van), tai to hop giita thanh phan té bao va giai doc t6 (ly), vic xin
khong bao hay v6 bao (Outer Membrance Vesicle - OMV) (viém mang néo
do nd md cau), vic xin ADN (viém gan B), vic xin twong tu phan tir hat
virus (Viral-Like Particle - VLP) (Human papillomavirus - HPV), vic xin tai
t6 hop (viém gan B), vic xin bao phu todn bo cac phan tip cam dang lwu hanh
toan ciu (universal - dang nghién ctru) [101-109]. Pi song hanh cing su phat
trién vé cong nghé thiét ké va san xuat vac xin 1a sy ra doi cua nhiéu thu
nghiém kiém dinh, trong d6 c6 cac k¥ thuat sinh hoc phén ti.

Muc dich cta tiém vic xin 1a dé hé théng mién dich ¢6 dugc dap ung
mién dich lau dai, bao vé co thé khoi bi bénh hodc dé giup co thé kiém soat
duoc bénh [102],[105],[110],[111]. Tuy nhién, sé khong dugc phép st dung
vic xin néu nd chua duoc kiém dinh vé an toan va cong hiéu [44].

Cong hiéu (Potency) 1a do luong hoat tinh sinh hoc, sir dung mot thir
nghiém sinh hoc dinh lugng phu hop, dua trén thudc tinh cua san phém két
hop véi cac déc tinh sinh hoc phu hop twong ung [110],[111].

Kiém dinh cong hi¢u véc xin 1a x4c dinh duoc yéu t6 bao vé (Correlate
of Protection - CoP). CoP |a mét ddp irng mién dich cé lién quan mét cdach
6 Y nghia théng ké dén bao vé [110-117].

CoP ¢6 thé tuyét ddi, co thé twong ddi, va co thé c6 dong CoP [49].
CoP ciing c6 thé duoc chia theo i./ CoP co hoc (mechanistic - mCoP) 1a mot

dap ung mién dich chiu trach nhiém béao vé; ii./ CoP khoéng co hoc (non-
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mechanistic - nCoP), trudc day cOn dugc goi 1 chit thay thé (surrogate), 1a
mot dap ung mién dich thay thé cho mCoP khi khong thé biét hodc khong dé
dang do ludong duge mCoP [110-117]. Xac dinh cong hiéu vic xin bang real-

time 1a mot nCoP.

R4t nhiéu loai vac xin hién dang dugc nghién ctru, tham chi, mot vac
xin nhung nhiéu nha san xuat cung nghién ciru, nghién ctru vic xin méi dé
thay thé nhirng vic xin hién dang ton tai ma chuwa phai 1a t6i wu. Tir su phat
trién ciia cong nghé vic xin ma ra doi nhitng thir nghiém kiém dinh véc xin.
Mt khac, tir nhirng s liéu hién c6 cho thay ty 1¢ thanh cdng ¢ giai doan 3 cua
thir nghiém 1am sang 12 rat hiém, rat nhiéu cac bai hoc kinh nghiém da duoc
rat ra tir nhitg thir nghiém nay, va mot trong nhitg hanh dong khic phuc
chinh 14 nghién ctru nhitng phuong phap kiém dinh vic xin méi thay thé cho
nhitng thir nghiém duoc cho rang chua tdi wu [44],[102-104],[111]. Nhu vay,
phét trién cac thir nghiém vic xin méi, trong d6 c¢6 kiém dinh chinh 12 mot

nhanh cia sy phat trién khoa hoc.

Ngay cang nhiéu ky thuat tién tién str dung trong chan doan phong thi
nghiém, nghién ctu va san xuat da va dang duogc ap dung cho kiém dinh véi
kha ning do luong ngdy cang cao, tir dap tmg mién dich dich thé dén dap tng
mién dich té bao, tham chi loai tiéu quan thé té bao lympho T dap ung dic
hiéu va dinh luong ting tiéu quan thé té bao, san pham cuia té bao lympho &
murc do timg té bao, dinh lugng cac phan tir dich dua vao s6 lan phan bao....
Céc nghién ctru vé sinh hoc phan tir cling d4 va dang dugc ap dung khong
nhitng cho nghién ciru thiét ké vic xin ma con cho ca nhitng nghién ctu vé
kiém dinh [6-10],[118-120].

Phat hién ARN bang RT-PCR nhay hon phan 1ap virus, ngodi ra, cac
y8u cau vé chit lugng bénh pham, thoi gian va diéu kién van chuyén mau

ciing khong nghiém ngit nhu trong phan lap va xac dinh truc tiép khang
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nguyén virus [2],[47],[121]. DPé khic phuc nhitng han ché cia phan tng
khuéch dai c6 dién, tac gia Higuchi va cong sy d4 phan tich tinh dong hoc cua
PCR bing mot hé théng phat hién nhing san pham khuéch dai khi ching tich
tu lai [22]. Trén thé gidi, & c6 nhiéu nghién ctru vé ing dung real-time trong
chan doan, nghién ctru vé soi va nhiéu tac nhan khac.

Nam 2004, tac gia Stranska va cong su da nghién ciru vé tinh nhay cam
ctia Herpes Simplex Virus (HSV) véi thubc khang virus aciclovir (ACV) va
foscarnet (PFA) trong dich ndi nudi ciy té bao gay nhiém (Vero). Nghién ctu
nay cho két qua chinh xéc, ty dong hoa nhung van phai chd doi CPE va
khong c6 su twong quan giita PFU va ADN & dich ndi nudi cay té bao [32].

Niam 2006, tac gia Nguyén Thi Thuong, Henry Agut va cong su da
phét trién nghién ctru cua Stranska bang cach dinh lwong sé ban sao ADN bén
trong té bao gay nhiém thay vi dinh luong & dich ndi. Sy thay d6i ndy cho
phép dinh luong nhanh chéng ADN trong vong 24 gio sau cdy ma khdng can
doi su XuAt hién ctia CPE trong khi hiéu gia ADN tuong quan chat ché véi
PFU [5]. Pay chinh 1a2 mé hinh thir nghiém dé xdy dung k¥ thuat kiém dinh

cong hiéu véc xin virus ARN ap dung cho séi.

bang chu y, nam 2005, tac gia Schalk va sau nay la tdc gia Ammour va
cong sy dd xay dung mot phuong phap méi dé kiém dinh cong hiéu soi cua
vic xin soi phdi hop vai quai bi va rubella (MMR) bang cach dinh luong truc
tiép s6 ban sao ARN. Pay thuc su 1a mot phuwong phap méi co tinh dot phé do
c6 thé don gian hoa va tu dong héa qua trinh xét nghiém, két qua nhanh va
chinh xac. Tuy nhién, han ché cia phuong phap nay 1a quy trinh phtc tap,
virus quai bi c6 thé anh huong dén sy nhan 18n cua virus soi, va hiéu gia ARN
duoc xac dinh tir dich ndi nudi cdy té bao hodc khong dé cap rd rang phuong
phap gat ARN, thoi gian git van it nhat 2 ngdy. Ngoai ra, gam chuan ngoai

duoc san xudt con nhiéu ADN gdc (7%), diéu ndy c6 anh huéng dén két qua
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dinh luong ARN [6],[7]. Mic dU con mét sd ton tai, hién phuong phap xac
dinh cong hiéu vic xin soi bang real-time RT-PCR cua Schalk dang dan dugc
dua vao khuyén cdo ctia WHO [118].

Nam 2006, tac gia Hummel va cong sy da tién hanh mot nghién ctu
tham dinh/x4c nhan phwong phap dé tim ra cac cip mdi va dau do nhay va
dic hiéu nhit trong chan doan soi 1a khuéch dai vi tri 1131-1293 ctia gen N
[121].

Pé tai nghién ciru ndy ké thira hiéu qua cua nghién ctru dya trén mo
hinh HSV, thim dinh cip moi va dau do phat hién soi dé khic phuc nhing

diém cOn ton tai ctia phuong phap Schalk va Ammour.

Pé ¢ thé kiém soat dugc hiéu qua khuéch dai, khdng ché kha niang 4m
tinh gia ctia phan tng, hoic dé dinh lwong truc tiép thi nhat thiét phai c6
ching duong hay gam chuan ngoai [5],[22],[24],[32],[122]. San xuat ARN in
vitro khic phuc dugc nhirng han ché cua sir dung ARN tach chiét truc tiép tir
bénh pham nhu khong phai tiép xuc thuong xuyén véi bénh pham, tiét kiém
bénh phém cho nhirng nghién ctru khac, chung duong dinh lugng duogc, hi¢u
gia cao (10™-10E™ ban sao/phan tmg 20ul), 6n dinh, ddng nhét, tinh khiét,
khong bi nhidm ARN/ADN tir vat chii va tir nhitng tac nhan khac (nhu dong
nhiém virus hay vi khuan) nén tranh dugc hién tugng canh tranh gitta cac tac
nhan [37],[123].

San xuét chirg duong d dwoc nghién ctu tir 1au, ngdy cang ¢ nhiéu
cai tién dang ké trong thiét ké qua trinh san xuat. Co thé san xuiat ARN béng
phuong phéap phién ma ¢ dién hodc bang phuong phap phién ma truc tiép voi
ky thuat cai bién mdi dic hiéu nho gan moi voi trinh ty phién ma va mot
chudi poly T. Nhiéu tic gia d c6 thé san xuit duoc ARN chudi kép. Tuy

nhién, qué trinh san xuat ching dwong gdm nhidu budc nén quy trinh san xuat
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lubn chi dwgc néu mot cach van tit va rat khong day du, mot s nghién ciru c6
gioi thiéu nhitng budc thyc hién nhung khong rd rang, ké ca d6 1a huéng dan
ctia cac nha san xuat [5-7],[32],[37],[124],[125].

Nhin chung, trir mét s6 truedng hop that dic biét, mbi phong thi nghiém
str dung trinh ty moi cho chan doan va nghién ctru khac nhau hodc chi mot sb
phong thi nghiém c6 trinh ty moi gidng nhau nén khéng cd gam chuan ngoai
chung cho tat ca cac phong thi nghiém, do vay n6 thudong khong duoc thuong
mai hoa [5],[6],[123],[125].

Tai thoi diém nghién ctru, nhiéu phong thi nghiém tai Viét Nam thuong
tach chiét mot mau bénh phém da duoc chan doan trude do6 dé coi nhu ching
duong ma khong biét trong mot thé tich khudén miu dwa vao phan Gng c6 bao
nhiéu ban sao va do tinh khiét ctia méu, sé ban sao ciing khic nhau giita cac
lan chuén bi mau (tach chiét), nhu vay s€ khong thé tranh dugc hién tuong am
tinh gia néu sir dung mot miu bénh phdm dwong tinh qua manh ma hiéu qua
khuéch dai khong dat yéu cau. Sir dung plasmid nhu mot ching duong cho
RT-PCR ciing khong t6i uu vi ADN khdng thé kiém soat chat lugng clia budc
phién md nguoc va mdt ban sao ARN khong tuong ung véi mot ban sao
ADN. Mot sb tac gia sir dung chimg duong ARN quy tir hiéu gia PFU ciing
chua phu hop vi PFU chi do lwdng virus ¢ hoat tinh, trén thuc t& con c6 thé
6 nhitng phan tr khong c6 tinh gay nhidm va hiéu gia ARN thuong cao hon
it nhat 10° lan so v&i PFU nén khong thé kiém soat duoc hién tugng am tinh
gia ¢ nhitng mau c6 mot lwong khudén mau thap [1],[36].

Viét Nam ciing tham gia cac chuong trinh danh gia chét lugng tir bén
ngoai (External Quality Assessment - EQA) vé xét nghiém acid nucleic
(Nucleic Acid Testing - NAT) vdéi tu cach 1a mot co quan thanh vién cha
khong phai don vi to chic cung cap dich vu. Cho dén thoi diém hién tai, chua

c6 nhitng cong bd trong nudc vé nghién ctru san xuat hang loat ching duong
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ARN hoic tinh duoc chi tiét timg ban sao acid nucleic cy thé, trir mot dé tai
Nghién ciru tuyén chon cap Bo Y té vé san xuat chimg duong ARN in vitro
do nghién ciru sinh 1am cha nhiém dé tai [82],[125],[126].

Theo yéu cau k¥ thuat caa T6 chic Tiéu chuin Quéc té (International
Standard Organization - 1SO), qué trinh xét nghiém duoc tinh tir khi 14y mau
bénh pham dén khi két qua duogc tra vé cho khach hang (thdy thudc 1am sang,
bénh nhan, phong thi nghiém gti mau...) vd duoc chia lam 3 giai doan 13
Trude xét nghiém, Xét nghiém va Sau xét nghiém. Mdi giai doan déu c6 vai
trd hét strc quan trong dé dam bao két qua cua phong thi nghiém phai dung,
duoc tra cho dung khach hang va dung thoi gian (kip thoi). Bé dam bao dugc
diéu ndy, toan bo 3 giai doan cua qua trinh xét nghiém phai duoc kiém soat
boi hé thong Pdam bdo chdt lwong (Quality Assurance - QA), con giai doan
Xét nghiém phai dugc dam bao boi Kiém sodt chdt lwong (Quality Control -
QC), trong d6 chirng duwong chinh 1a mau ndi bo str dung cho QC [127].

Phat trién sau chuong trinh noi kiém (Internal Quality Control - I1QC)
va EQA huyét thanh hoc nhung hién nay cac gam chuan ngodi ADN va ARN
da va dang duogc ing dung cho cac phong thi nghiém y hoc va chuong trinh
quan 1y chit luong trén pham vi todn cau. Tai khu vuc chau A c6 Vién Suc
khoe Quéc gia (National Institute of Health - NIH) thuoc Bo Y té cong cong
Thai lan chiu trach nhiém san xuit cac bd mau chuan (panel) sinh hoc phén tir
cho khu vuc Chau A, Uc chiu trich nhiém san xuit cdc bd mau chuin cho
toan cau, nhat 1 khu virc cia Nam ban cau, WHO chiju trdch nhiém phén phéi
cac bd mau chuan cho EQA NAT toan cau, Vién Pasteur Paris chiu trach
nhiém vé EQA NAT cho cac phong thi nghiém thudc mang ludi Quéc té cac
Vién Pasteur, Trung tdm nghién ctru va danh gia sinh pham mién dich cta

Italia (Center for Immunobiologicals Research and Evaluation - CRIVIB)
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chiu trach nhiém vé chuong trinh EQA cac bénh lay truyén theo duong mau
ctia Chau Au.... [24],[82],[128-130].

Bo Y té Viét Nam d4 va dang xay dung hé thong quan 1y chat luong
phong thi nghiém y hoc, bao gdm ca QC va QA. Ching duong ARN la mot
trong s6 nhitng yéu t& gop phan trién khai chwong trinh quan 1y chat luong
theo ISO [127],[131].
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CHUONG 2

POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twong nghién ciru

= P6i tugng nghién ctru trong san xuat chimg duwong ARN in vitro: Mudi
(10) ul ARN téach chiét tir chung virus cim gia cam A/H5N1 phan lap théng
12 nam 2007 tai Viét Nam do Trung tdm Cum Qubc gia, Khoa Virus, Vi¢n
Vé sinh Dich t& Trung wong cung cip. ARN cua virus cam mua A, cim B, va
cim A/HIN1pdm09 dugc tach chiét tir mau bénh pham da dugc chan doan
khang dinh bang RT-PCR;

= P6i tuong VA thoi gian nghién ciru trong xéac dinh ty 1& nhiém cum: Lya
chon ddi twong tham gia nghién ciru tudn tha dinh nghia ca bénh SARI cia du
an SISEA thyc hién tai Vién V¢ sinh Dich té Trung uwong. Bénh nhan nhap
vién tai Bénh vién da khoa Tinh Hai Duong va Bénh vién da khoa huyén Cam
Giang & moi lira tudi, ca hai gidi, duoc chan doan 1am sang SARI véi cac dau
hiéu:
Tré <S5 tudi
- Ho HOAC kh6 tho HOAC thd ngan khi nhap vién
- VA, it nhat c6 mot trong cac triéu chimg sau:
0 Tho nhanh
o Co rit long nguc
0 Céc tridu chirg nguy hiém néi chung
- VA triéu chimg xuét hién trong vong 7 ngay
Tré >S5 tudi va ngudi lén:

- Ho HOAC viém hong HOAC kho thé (hodc thd ngin)
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VA sbt khi nhap vién (hodc tién st sot trong vong 3 ngay)

VA, ¢6 it nhat mot trong cac triéu chimg sau:
- Tho nhanh

- X-quang c6 hinh anh tham nhiém méi

- NOoi kho

- Phai st dung co hd trg ho hap (co rit co lién sudn)

- Giam oxy mau (murc bdo hoa oxy < 92 %)

VA céc triéu chirmg xuat hién trong vong 7 ngay
Ghi chu: Tho nhanh

Tré < 2 thang: nhip thé: > 60 lan/ phiit.

Tré 2 thang - 1 tuéi: nhip thé: > 50 lan/ phit.
Tré I - 4 tuoi: nhip thé: > 40 lan/ phit.
Tré >4 tuéi va nguoi lom: nhip thé: > 30 lan/ phit.

Tiéu chi loai trur:

Pé tai nghién ctru ndy khong |y miu cta nhitng bénh nhan bi tim than

hodc phu nir ¢ thai néu khéng duogc yéu cau.

Pé dam bao tinh dai dién theo thoi gian, bénh pham duoc 1y lién tuc
trong sudt 2,5 nam tir thang 1/2009 - 6/2011, 8-10 mau/thang, mdi tuan 2-3
mau dau tién cua loat bénh nhan vao khdm bénh tai Bénh vién da khoa tinh
Hai Duong va Bénh vién da khoa huyén Cam Giang, thudc tinh Hai Duong,
Khi c6 ca bénh nghi ngd, hé thong giam sat cta du an SISEA tién hanh diéu
tra va dién vao phiéu diéu tra trudc khi ldy mau. Bénh pham 1a tim bong
ngody mii va hong, dugc bao quan trong dung dich méi truong bdo quan va
Vdn chuyén virus vo trung. Cac thay thudc 1am sang duoc tap huin vé dinh
nghia ca bénh, k¥ thuat 1y mu, bao quan va van chuyén mau an toan tir thuc

dia nghién ctu vé phong thi nghiém. Cac thong tin bénh nhan duoc luu tri tai
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cac ta hd so va hé thong phan mém may tinh riéng biét cia Vién Vé sinh Dich

t& Trung wong dé kiém soat va dam bao chat luong nghién ciru.

= P6i twong nghién ciru trong xac dinh hiéu gid ARN vic xin soi: Vic
Xin mau chuan, ky hiéu M-0107 va 10 loat vic xin thanh pham san xuat trong
4 nam lién tuc 2010-2013 do POLYVAC cung cép (tong s6 710 liéu).

2.2. Vat liéu nghién ciru

Nguyén vat liéu va trang thiét bi 12 cac cac thiét bi khoa hoc, sinh
pham, hoa chit, vat liéu tiéu hao, méi trrong co ban phuc vu cac thir nghiém

sinh hoc phan tir, nudi cay té bao va phan lap virus.
2.2.1. Co sé vat chit va trang thiét bi, may méc

= Phong thi nghiém an toan sinh hoc cap do 2, c6 day du cac khu vuc
nudi cdy té bao, xir Iy bénh pham, truéc PCR, PCR, va sau PCR;

= Tu 4m CO, (Thermo) véi cac ngin riéng biét cho té bao sach va cac
nudi cdy da gay nhiém;

= May ly tdm dé ban téc do cao (18.000 vong/phdt) va nhiét d6 lanh
(4°C) (Hettich): 1a thiét bi co thé sir dung véi ca éng 0,2ml va 1,8-2,0ml, phu
hop cho ca tach chiét acid nucleic va plasmid,;

= May ly tdm té bao (Hettich): Ia thiét bi co thé ly tdm lanh t6i 0°C, téc
d6 t6i da 4000 vong/phit, va st dung cho tim nhya, dng ly tim 15ml hoic
50ml;

= Budng dién di (Biorad): budng dién di sir dung cho phién ma va chay
dién di chan doan riéng biét;

= Tu an toan sinh hoc (Jouan): 13 ti an toan sinh hoc cap do 2, hang nim
duoc kiém tra, bao dudng va cdp ching nhan bai Khoa An toan sinh hoc va

Quan 1y chét lwgng ctia Vién Vé sinh Dich t& Trung uong;
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= Tu sinh hoc phan tir (Esco): hang nim duoc kiém tra, bao dudng va cap
ching nhan béi Khoa An toan sinh hoc va Quan 1y chét lwong cua Vién Vé
sinh Dich té Trung wong;

= May khuéch dai gen c6 dién (MJ Research va Biorad C1000); st dung
cho loai dng nghiém 0,2ml, 1 khéi (96 dng phan Gng) va 2 khdi (48 éng phan
mg), c6 ché 46 cai dat dai nhiét d6 (gradient nhiét do);

= May real-time 7500 FAST (Applied Biosystems): doc dugc tit ca cac
hé thdng mau hién co trén thi trudng, trong d6 c6 FAM. L thiét bi méi, trong
sudt thoi gian sir dung, thiét bi luén dugc chay hiéu chuan theo ding quy dinh
cuia nha san xuét (6 thang/lan);

= May giai trinh ty gen (Applied Biosystems 3130): Ia thiét bi dugc bao
tri bao dudng theo dung quy dinh cua nha san xuat;

= May soi gel, may chup gel (Syngene);

= May do ndng d6 acid nucleic (Thermo);

= May cit nuéc khir ion (Millipore): dam bao chéat lwong nudc dat
18MQ;

= Tu-80°C (Sanyo va Nuaire);

= Tu-20°C, -30°C (Sanyo);

= Tu lanh 4°C (Toshiba va Medika);

= May lam d4 vay (Fiocchetti);

= May u nhiét ¢6 lic (Eppendorf);

= NOoi cach thuy (Memmert): nhiét d6 dao dong trong khoang 20-95°C va
c6 ché @6 lic ngang ty dong;

= PipetteMan cac loai (P2-P5000): méi hoac ludn trong thoi han hiéu
chuan. PipetteMan duoc hiéu chuin bai Khoa An toan sinh hoc va Quan ly
chat luong ctia Vién Vé sinh Dich t& Trung wong;

= M5t sd thiét bi nho khac.
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2.2.2. Sinh pham héa chat

Bo sinh pham tach chiét ARN (Qiagen);
Dung dich dém ly giai nhanh té bao (TpLR): 1a dung dich Tris HCL

pH=8 chua 50mM KCL, 50mM MgCL2, 0,45% Nonidet-P40, va 0,45%

Tween 20.

Bo sinh pham tinh sach ADN (Qiagen);

Bo sinh pham tach chiét plasmid (Qiagen);

Bo sinh phdam RT-PCR one-step (Qiagen);

B6 sinh phdam RT-PCR one-step (Invitrogen);

Bo sinh pham giai trinh ty gen;

Thach dién di (Promega);

Thudc nhuém ADN SYBR (Promega):;

Thang ADN chuéan 2log, 100bp, 1Kpb (Promega);
Thang ARN chuan 0,1-2,0Kbp (Invitrogen);

Té bao cam bién E.coli chung DH5a lacZAM15 (Invitrogen);
Sinh pham tao dong (Invitrogen va Promega);

Chi thi mau X-gal (Promega);

Khang sinh ampicilline (Sigma);

Thach nuéi vi khuan (Gibco);

Methylcellulose (Sigma);

Canh thang LB (Invitrogen);

Phtrc hop phan ung PCR (green master mix) (Promega);
Enzyme gidi han Sall (Promega);

Bo sinh pham phién ma T7RiboMax (Promega);

Phenol : Chloroform : Isoamylalcohol 25 : 24 :1 (Fluka);
Chloroform : Isoamylalcohol 24 : 1 (Sigma);
Diethylpyrocarbonate (DEPC) (Sigma);
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Loading dye (Promega);

3-(N-morpholino)-propanesulfonic acid (MOPS) (Sigma);
bém dién di TAEX10 va TBEx10 (Invitrogen);

Nudc cit khong ¢ nuclease (Invitrogen);

Mot sd hoa chat co ban phong thi nghiém khac.
2.2.3. Méi va dau do

Cac cip mdi va dau do dic hiéu khuéch dai virus soi, virus cam, xac
dinh phan tip cam gia cdm A/H5N1 va A/HIN1pdm09, va cadc mdi chirc ning
(T7)... duoc tong hop bai Integrated ADN Technologies (IDT) theo trinh tu
khuyén céo cua du an SISEA, nha san xuat hodc da duoc thim dinh va cong
bd qubc té (Bang 2.1) [37],[121].

= Cip mdi dic hiéu sir dung trong RT-PCR da mdi phat hién doan gen 7
mé& hoa protein M virus cdm mua A (A/H3N2 va A/H1IN1) va cim B tuong
g 1a A1/A2 va B1/B2B. Cip mdi dic hiéu str dung trong PCR don mdi ban
t6 khang dinh virus cam mia A va B 1a A1/MIA va B1/MIB3;

= Cip moi va dau do phét hién doan gen 7 ma hda protein M virus cim
gia cAm A/H5N1 bang real-time RT-PCR la MP-39-67/MP-183-153/MP96-
75. Cdp mdi phat hién doan gen 7 virus cim gia cAm A/H5N1 bang RT-PCR
cb dién 14 M+52/M-253;

= Cip moi va dau do xac dinh phan tip H5 (doan gen 4 ma hda protein
HA) virus cim gia cAm A/H5N1 bang real-time 1a H5SHA-205-227/H5HA-
326-303/H5HA-239-RVa/H5HA-239RVb. Cip mdi xac dinh phan tip H5
virus cim gia cdm A/H5N1 bang RT-PCR c6 dién 1a HA+/HA-;

= Cip moi va dau do xac dinh phan tip NA (doan gen 6 ma hda protein
NA) virus cim gia cAm A/H5N1 bang real-time 1a N1-For-474-502/N1-Rev-
603-631/N1-501-525;



46

= Cip mdi va dau do phat hién doan gen 7 virus cam A/HIN1pdm09
bang real-time RT-PCR va c6 dién (khong sir dung dau do) la GRAM-
7TFW/GRAM-161RV/IGRAM51P;

= Cip moi va dau do xac dinh phan tip H1 (doan gen 4 ma hda protein
HA) virus cim A/HIN1pdmO09 bing real-time 1a GRswH1-349/GRswH1-
601/GRswH1-538P;

= Cip mdi va dau do phéat hién gen N virus soi 1a Ms1131-
1160F/Ms1213-1190R/Ms1136-1187P.

Bang 2.1. Méi va dau do ddc hiéu khuéch dai séi va cam [121],[150].

Tén moi Trinh tw San pham
(bp)
Al GAG AGACTT GAAGATGTCTTTGCT G 212
A2 TCC TGTCAC CTC TGA CTA AGG GGA
TTTTG
MIA CTCTGACTA AGG GGATTIT TG 130+/-212
Bl GAA AAATTACACTGT TGG TTC GGT G 365
B2B AGC GTT CCT AGT TTT ACT TGC ATT
MIB3 gﬁ:T GAAARCTCACACATCT 260+/-365
GRAM/7TFw CTT CTA ACC GAG GTC GAAACG TA
GRAM/161Rv GGT GAC AGGATTGGTCTTGTCTTT A 154
GRAMS51P TCA GGC CCC CTC AA GCC GAG
GRswH1-349 GAG CTAAGAGAG CAATTG A 252
GRswH1-601 GTA GAT GGATGG TGA ATG

GRswH1-538P

TTG CTG AGC TTT GGG TAT GA

M+52

CTT CTA ACC GAG GTC GAA ACG

245
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M-253 AGG GCA GAG GTC GAA ACG

MP-39-67 CCM AGG TCG AAA CGT AYG TTC TCT 144
CTATC

MP-183-153 TGA CAG RAT YGG TCT TGT CTT TAG
CCAYTCCA

MP-96-75 ATY TCG GCT TTG AGG GGG CCT G

Primer H5-1 GCC ATT CCA CAA CAT ACACCC 358

Primer H5-2 TAA ATT CTC TAT CCT CCT TTC CAA

H5HA-205-227 CGATCT AGA YGG GGT GAARCC TC 126

H5HA-326-303 CCTTCT CCACTATGT ANG ACCATTC

H5-Probe-239-RVa | AGC CAY CCA GCT ACR CTACA

H5-Probe-239-RVa | AGC CAT CCC GCA ACACTACA

N1-For-474-502 TAY AAC TCA AGG TTT GAG TCT GTY 157
GCT TG

N1-Rev-603-631 |ATG TTR TTC CTC CAA CTC TTG ATR
GTGTC

N1-Probe-501-525 | TCA GCR AGT GCY TGC CAT GAT GGC A

Ms-1131-1160F TGG CAT CTG AACTCG GTATCAC 82

Ms-1213-1190R TGT CCT CAG TAG TAT GCATTG CAA

Ms-1163-1187P CCG AGG ATG CAAGGCTTG TTT CAG A

T7 TAA TAC GAC TCA CTATAG GG San pham

M13R AGC GGATAACAATTT CAC ACAGGA dich +

200
Ghi cha:

M: aMino (A hodc C);
R: puRine (A hodc G);

N: aNy (A hodgc C hodc G hodac T/U);
Y: pYrimidine (C hoac T/U).
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2.2.4. Té bao

= Dong té bao thudng truc Vero (Eurobio, Cong hoa Phap): 12 té bao than
khi xanh Chau Phi, phat trién trén méi trudong MEM 3% huyét thanh bé bao
thai (Fetal Calf Serum - FCS), ¢ diéu kién khi truong 5% CO, va 37°C. Thoi
gian nhan doi 1 24 gid, tach té bao 3-4 ngay mot l1an theo ty 16 1:5 va can c6
enzyme trypsin 0,25%. Khi ldy té bao tir diéu kién bao quan am sau, té bao
dugc tach chuyén 6n dinh it nhat 3 1an trudc khi 1am thir nghiém. Nong do té
bao sir dung cho thir nghiém khi tach 1a 1,3x10* té bao/ml;

= Mbi truong nudi cdy té bao (MEM dugc bd sung khéang sinh,
glutamine, FCS, trypsin, HEPES, NaHCO3, d6 phenol). Moi truong MEM &
dang bot, dong gbi theo timg lit, duoc pha trong nude cat 3 1an hodc nude khi
ion va hap uét trude 121°Cx 30 phat trude khi thém céc thanh phan bo sung,
nong do cudi cling 1a MEMx1. Héa chit NaHCO; & dang bot, pha 7,5% (w/v)
trong nudc khir ion va hap wét 121°Cx 30 phit, ndng do cudi cing 1a 0,26%
(W/V). Do phenol & dang bot, pha 5% (W/v) trong nude khir ion va hip udt ¢
121°Cx 30 phat, ndng d6 cudi cung 1a 0,1% (w/v). Glutamin va HEPES &
dang bot, dugc hoa tan trong nudc cat 3 1an va loc 0,22um, néng do cudi cling
twrong tng 14 0,02 va 0,1M. Huyét thanh bé bao thai, trypsin v4i ndng do hoat
dong 0,25%, dugc cip gidy ching nhan chit lugng (certified) va 13 san pham
thuong mai, san ding.
2.2.5. Phan mém phén tich va nguon théng tin

= Phan mém phan tich trinh ty gen, v& cdy di truyén, va so sanh ting cip:
Genetyx 7.0, Biodit, Mega 5.0;

= Théng tin vé vat liéu di truyén: Trang thong tin cua Trung tim Qudc

gia vé Thong tin Cong nghé sinh hoc (National Center for Biotechnology
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Information - NCBI) Hoa Ky (http://www.ncbi.com) va trang théng tin mang

ludi ctim toan cau (http://www.flunet.int.com).

2.3. Phuwong phap nghién ctru
2.3.1. San xuit chimg dwong ARN in vitro
2.3.1.1. Phuong phép nghién ctru

Nghién ctru co ban phong thi nghiém.
2.3.1.2. C& mau nghién ciru

Khong ap dung cong thirc tinh ¢& mau. Mau ngudn 1a 1-2,5ul ARN cho

mdi loai dugc tach chiét tir chung virus hodc bénh pham.

2.3.1.3. Ky thuat

RNA (cam, sé)

Méi +T7 / Poly T

Cloning RT-PCR
Bién nap E.coli Tinh sach DNA
Tinh sach plasmid Phién méa
Giit chung
RFLP

Tinh sach DNA

Gam chuan

Phién ma (RNA)

Hinh 2.1. So' @6 qué trinh phién ma (cé dién va truc tiép)
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Ap dung 2 k¥ thuat i./ phién ma cé dién (virus cim mua A va cim B
(doan gen 7 m& hoa protein M) va cdm A/H5N1 (doan gen 7, 4, 6 md hda
twong ung protein M, HA, NA cho real-time RT-PCR va doan gen 7, 4 cho
RT-PCR c¢6 dién) va ii./ phién ma true tiép (gen N virus soi va doan gen 7
virus cum A/H1N1pdmOQ9).

Phién ma 13 mot qua trinh gdm nhiéu budc (Hinh 2.1), san phim cua
mdi bude trung gian s& 1a khudn mau cho budc tiép theo va ludn phai dam bao
tinh khiét, khong c6 mat nuclease.

= Phién ma co dién:

Trude tién, ARN duoc tach chiét bang bo sinh pham tach chiét ARN
(Qiagen) theo ding hudng din ciia nha san xuét (trir ARN virus cam A/H5N1
do Trung tm cim qudc gia cung cip, sin dung), c6 thé sir dung ngay hoic
duoc bao quan ¢ -80°C cho dén khi sir dung. Sau d6, ARN duogc khuéch dai
bang RT-PCR v&i doan mdi dic hiéu dé c6 duoc san pham dich ADN.

San pham sau tinh sach dwoc ndi véi vec-to pGEM T Easy hoic
TOPO®pCR2.1 dé tao plasmid tai t& hop, rdi duoc dua vao té bao cam bién
E.coli (Invitrogen) véi sy c6 mit cua khang sinh ampicilline va X-gal. Khuan
lac chuyén nap s& duoc kiém tra qua danh gi4a mau sic (tring va xanh nhat
hay xanh dam), béng PCR cb dién, giai trinh ty gen véi ca doan moi dic hiéu
va moi cta vec-to dé khing dinh chic chin san phadm d4 dugc cai vao vec-to
trude khi vi khuan duoc nudi cdy trong méi trudng canh thang LB va plasmid

tai to hop dugc tinh sach.
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Bang 2.2.a. Pha hén dich tao dong (TOPO®pCR2.1 - Invitrogen)[132].

Sinh pham S6 hrong Ghicha
San pham PCR 0,5 - 4ul
Dung dich mudi Ll 1,2M NaCL va 0,06 M MgCL,
Nudc cit vo triing Vira du Sul
Vec-to TOPO Tl
Tong sb 6pl

Trén nhe hon dich va dé 5 phit & nhiét dg phong va dat lén dda vay.

Bdng 2.2.b. Pha hén dich tao dong (\GEM® T Easy — Promega) [133].

Sinh pham S6 lwong Ghi chu
Dbém x2 Sul
Vec-to pGEM T Easy 1l
San pham PCR X*ul
Enzyme T4 DNA ligase 1l
Nudc cat vo triing 10-(X+7) pl
Tong sb 10pl

Ghi chl: *: Ty I¢ so véi trong lwong vec-to khodng (1:3) dén (3:1).

Trén nhe hon dich, i 1 gio & nhiét @6 phong va dait lén da vay.
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Céc budc cua quy trinh chuyén nap:

Buwée 1: Thém vao 6ng té bao cam bién (DH5a) 2ul san pham tao dong
va u trén da vay 5-30 phat;

Buwde 2: Sbe nhiét ¢ 42°C trong 30 gidy, sau d6 thém 250pul moi trudng
SOC (2% tryptone, 0,5% chiét xuat nAm men, 10mM NaCL, 2,5mM KCL,
10mM MgCL,, 10mM MgSO,, va 20mM Glucose) roi lic 200 vong/phat &
37°Cx1 gio;

Buwée 3: Trang déu 10-50pl hdn dich chuyén nap nay 1én dia thach LB
Vv6i ndng d6 khang sinh ampicilline 50-100pg/ml ma trude d6 da duoc trang
kho co chat X-Gal néng d6 60pg/ml;

Buée 4: Lat nguoc hop 16ng va t ¢ 37°C qua dém. Sau 24 gio c6 thé gat

khuan lac trang va xanh nhat.

Sau khi d4 c6 du mot luong plasmid tai t6 hop, tién hanh tao mach
thang plasmid bang cat enzyme gii han str dung Sall cho pGEM T Easy va
HindIll cho TOPO®pCR2.1 dé c6 mot vi tri cit duy nhit va dic hiéu, gin vi
tri san pham va dau cét tdn clUng nam phia d6i dién véi trinh tw phién ma T7
(Hinh 2.2). Sau buéc cit plasmid tao mach thang, san phdm dugc tinh sach
trong diéu kién khong c6 nuclease trudc khi dua vao 1am khuon mau cho thi

nghiém phién ma in vitro.
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San pham ARN dich
Vitri cit RFLP  []
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Hinh 2.2. So' d6 co ché phién ma cé dién.

Phién ma dugc thuc hién nho enzyme phién ma T7 va ludn kém theo
ching phién ma cta nha san xuat (pGEM). Sau phién mé, ding enzyme RQ1
pha hay hoan toan khuén mau ADN va chi giit lai ARN. Sau cling, san pham
ARN duoc tinh sach bang hoa chit theo phuong phap phenol:chloroform.
Mat d6 quang hoc (Optical Density - OD), hé s chuyén ddi Avogadro, kich
thude san pham dich va ciu tric ARN s& 14 nhitng thong sé co s dé tinh san
luong va néng do san pham ARN dich. San pham ARN méi duoc tong hop
duoc pha loang trong nudc khir ion d& xur ly diethylpyrocarbonate (DEPC) va
khéng c6 nuclease thanh céc hdn dich chimg ARN c6 ndng d6 mong mudn
trong mot don vi thé tich phan ung, dugc kiém tra béng RT-PCR c¢6 buéc RT
(RT +) va khong c6 bude RT (RT-).
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Bang 2.3. Pha hén dich phién ma [37].

Sinh pham S6 lwgng/phén wng | Chimg dwong (pGEM)
Dbém phién ma T7x2 10ul 10ul
ADN mach thang 1pg 1-8ul Oul
Chung duong pGEM Oul Tl
Nudc khong co nuclease 0-7ul* Tul
Enzyme phién ma 2ul 2ul
Tong sb 20pl 20pl

Ghichl:  *: Cho vira dii tong thé tich phdn ing 13 20pl.

= Phién ma truc tiép:

Poan moi ¢6 dién dac hiéu duogc cai bién bang cach cai thém tuong rng

& dau 5’ ciia mdi xudi va mdi nguoc mot trinh tu kich thich phién ma T7 va

poly T. Trudc tién, khuéch dai ARN ngudn bang RT-PCR ¢6 dién v6i mdi cai

bién. Sau khi kiém tra san pham véi kich thuéc mong mudn 1a tong kich

thudc cua san pham dich khi sit dung moi dac hi¢u va kich thudc cia 2 doan

mdi xudi va nguoc thi khang dinh bang giai trinh tu gen (Hinh 2.3). Sau cuing,

tinh sach san pham ADN va tién hanh budc phién ma in vitro ma khéng can

qua cac budc tao dong va chuyén nap vao E.coli. Pha huy ADN khudn mau

va tinh todn sé ban sao ARN giéng nhu phién ma c6 dién.

‘éonT Mbi
—

RNA

Phién ma h"{t-'
O

Hinh 2.3. So' d6 co ché phién ma truc tiép.
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2.3.1.4. Phan tich va tinh toan s liéu

Nong d6 ARN duoc tinh toan dua vao kich thuéc, OD, cu trac phan tir
ARN (ARN sgi don) va hé sé chuyén d6i Avogadro.

2.3.2. X4c dinh ty 1¢ nhiém ciim
2.3.2.1. Phuong phép nghién ctu

Quan sat mo ta cit ngang str dung k¥ thuat RT-PCR don mdi, da mdi
va PCR ban t6 vai bién s ¢4 tinh chit dinh tinh va 1 bién nhi phan (nhan gia
tri duong tinh hodc am tinh). Cac bién s s& dugc phan tich theo gidi tinh
(nam, nit), nhom tudi (<1 tudi, 1-5 tudi, 6-18 tudi, 19-64 tudi, va >64 tudi), va
thoi gian (thang, mua, nam).
2.3.2.2. C& mau nghién ciru

Tinh theo cdng thtrc tinh ¢& méiu cho nghién ciru md ta cit ngang, sir

dung ty 1& méic cum trung binh toan cau khong phai dai dich (5 - 20%) [27];

Z(1 ar2) X PXQ
d2

Trong do:
n: ¢& mau nghién cau;
Z = 1,96 vai d6 tin cay 95%;
p: ty 1& nhiém udc lugng = 15%;
q=1-p;
d: do chinh xac tuyét dbi cua p = 1,5% = 0,015.
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Thay vao cong thtrc trén ta co:

_196x015x085 _
T T (00152

S6 mau nghién ciu toi thiéu 13 1110 mau. Trén thyuc té, 1273 bénh

pham da duogc thu thap lién tuc trong 2,5 ndm cho dé tai nghién ctu nay.
2.3.2.3. Ky thuat xét nghiém

= Ly bénh pham dich miii hong: Mdi bénh nhan SARI duoc liy bénh
pham bang 2 tim bong soi polyester vo tring, mot tim bong 1y bénh pham &
miii, mot tim bong lay bénh phdm & hai bén niém mac miéng va thanh sau
hong. Pua tim bong vao 16 miii (ca hai 16 miii) theo chiéu song song v4i vom
hong, gitt vai gidy, sau d6 rat nhe nhang, vira rat vira xoay. V4i bénh phdm
hong, bénh nhan ha miéng, thay thuéc dung dung cu chuyén dung dé ludi
bénh nhan, dung tim bong xat va xoay nhe noi ton thuong 2 bén niém mac
ma va thanh sau hong. Xac dinh chét luong 14y bénh pham bang cach quan sat
s& thay c6 mot it bénh pham dinh vao tim bong la duoc. Cho ca 2 tim bong
vao ong nhya vo trung dung sin dung dich méi triong bdo quan va Vdn
chuyén virus va van chuyén & diéu kién 4°C vé Trung tdm Y té du phong Tinh
Hai Duong cung ngdy dé giir 1au dai ¢ -80°C trudc khi chuyén vé Vién Vé
sinh Dich t& Trung wong dé xtr Iy mAu, tach chiét ARN va tién hanh phan tmg
khuéch dai.
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—» Lam thuong xuyén

==sp Lam khi co chi dinh lam
sang

KHANG DINH TUNG TAC NHAN BANG PCR BAN 10

Hinh 2.4. So do xét nghiém ciia du dn SISEA

= Qua trinh xi 1y, tch chiét bénh pham va xét nghiém dugc thuc hién tai
Vién Vé sinh Dich t& Trung wong (Hinh 2.4). ARN duoc tach chiét tir 140 pl
hén dich bénh phim bang bo sinh pham tach chiét ARN (Qiagen) theo ding
hudng din cta nha san xuét. Virus cim mua A (A/H3N2 va A/HIN1) va cim
B duoc phat hién bang khuéch dai ARN doan gen 7 mé hoa protein M bing
RT-PCR mot budc, da mdi (phat hién dong thoi cim A, hRSV, cim B, va
hMPV) sitr dung b sinh pham RT-PCR mét bude (Qiagen) va cac cip moi
dac hiéu (Bang 2.1) theo dung quy trinh cia Dy an SISEA - Vién V¢ sinh
Dich t& Trung wong (Bang 2.4). Chimg duong dugc pha thanh mot hon hop
2,5 pl chira ARN cua 4 virus gdm 10* ban sao ARN cho mdi loai virus cim
mua A, hRSV, hMPV va 10° ban sao cho virus ciim B. Chimng duong chinh 1a
mAu nodi kiém cho mdi phan ng khuéch dai. Kich thudc twong g cta san
pham vong mot 1a 212, 278, 365, va 537bp. Chu ky nhiét cia RT-PCR ¢b
dién mot bude 12 50°C x 30 phat, 94°C x 3 phut, tiép theo 1a 40 chu ky 94°C x



58

30 giay, 55°C x 30 giay, 72°C x 1 phat, sau cung la 72°C x 10 phut va san

pham duoc giit ¢ 10°C.

Bang 2.4. Pha hén dich phan itng RT-PCR da moi
phat hién ciim A, hRSV, cum B, va hMPV.

Thanhphan | n=1(ul) | n=...(ul) | Ong phan tng | Khuén miu
H,O 6,0 MIRL()1 | oo,
Buffer x 5 5,0 MIR1(-) 2 | .,
dNTP 1,0 MIRL () | orovecerrierinenns
Cane pl (RSV) 1,2 MIRL ............. ARN ...
Cane p2 (RSV) 1,2 MIRL ............. ARN ...
Al 1,2 M1R1 ............. ARN .........
A2 1,2 M1R1 ............. ARN .........
Bl 1,2 M1R1 ............. ARN .........
B2B 1,2 M1R1 ............. ARN .........
M1la (MPV) 1,2 M1R1 ............. ARN .........
M2 (MPV) 1,2 M1R1 ............. ARN .........
Enzyme mix 1,0 MI1R1 ............ ARN ..........
Khudn mau 2,5 M1R1 ............. ARN .........
Tong sb 25,0 M1R1 ............. ARN ..........




San pham vOng mot cuia cam mda A va cim B dugc khang dinh bang

PCR bén t6, don méi (vong 2) (Bang 2.5). Kich thudc san pham dich vong 2

cua virus cam A la 130bp (£212bp) va cua virus cim B 1a 260bp (£365bp).

MJdi phan tng déu kém theo 2 chimg 4m (nudc cho vong hai, va chimg am

ctia vOng mot). Chu trinh nhiét cia phan tng ban t6 khang dinh cam mua A
va cim B gém 94°C x 5 phdt, tiép theo 1a 40 chu ky 94°C x 10 giay, 55°C x

30 gidy, 72°C x 30 giay, sau cung la 72°C x 10 pht, va san pham duogc giit ¢

10°C.

Bang 2.5. Khang dinh ciim mUa A va cim B bang PCR bén t6.

PCR ban t6 cam mua A

PCR ban t6 cam B

Thanh phan n=1 n=..... Thanh phan n=1 | n=....
Master mix x 2 12,5 Master mix x 2 12,5
MIA3 1,0 Bl 1,0
A2 0,5 MIB3 0,5
H,0 10,5 H,0 10,5
Khubn mau 0,5 Khubn mau 0,5
Tong sb 25,0 Tong sb 25,0

Nghién ctru nay khong xac dinh phan tip cua virus cim mua A. Chi doc

két qua khi trén thach dién di c6 mat thuéc nhuém SYBR cho hinh anh thang

ADN chuan rd nét, cac chimg am tinh khong c6 dai ADN nao, chimg duong

tinh c6 cac dai ADN véi kich thudce nhu mong doi.
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= Cum A/HIN1pdmo09 va cim gia cam A/H5N1 (néu nghi ngd trén 1am
sang) dugc phat hién bang khuéch dai ARN doan gen 7 ma hda protein M
bang real-time RT-PCR mot budc, don moi st dung bd sinh pham RT-PCR
(Invitrogen) va cac cip mdi, dau do dic hiéu (Bang 2.1). Sau khi c6 két qua
khuéch dai doan gen 7 dwong tinh, khiang dinh phén tip HA va NA. M&i phan
mg c6 ndéng do ion Mg 12 3mM, moi va dau do dic hiéu twong tng 14 0,8 pM
va 0,2 uM, déu kém theo 2 chimg am tinh (khudén miu 13 nuéc cit va hdn
dich phan tmg). Chu ky nhiét cua real-time khuéch dai cim gia cam A/H5N1
va A/HIN1pdm09 (cac doan gen) déu 1a 50°C x 15 phat, 95°C x 2 phat, tiép
theo 14 50 chu ky gdm 95°C x 15 gidy, 60°C x 40 gidy.

2.3.2.4. Phan tich két qua

Két qua duoc phén tich tai phong thi nghiém cta du an SISEA, nghién
ctru sinh thye hién san xuit chung duong, chiu trach nhiém va tham gia hau
hét cac thir nghiém khuéch dai phat hién cim, va phan tich két qua. Ty 1é
nhiém cim mua A, cim B, va cum A/HIN1pdm09 duoc tinh chung cho 2,5
nim nghién ciru va theo tirmg nim. Phan tich ty 1¢ nhiém cum theo gidi tinh,
nhom tudi va thang trong nam. Sy khac biét cia cac bién roi rac duoc tinh
bang thuat toan Khi binh phuong (x2). Gia tri p<0,05 dwogc coi 1a ¢ y nghia
thdng ké.
2.3.2.5. Y duc

S6 liéu vé ty 18 nhiém cam cua dé tai nghién ciru nay 13 mot phan cua
Du an SISEA, da dugc thong qua Hoi déng Y dtc cua Vién Vé sinh Dich té
Trung wong. Bénh nhan hoac/va nguoi nha bénh nhan duogc giai thich 18 rang
vé muc dich nghién ciru, duge ky vao ban thoa thuan tham gia nghién ciu
tinh nguyén va khong phai tra kinh phi xét nghiém. Cac truong hop bénh

nhan khong dua vao nghién ciru tuan theo cac tiéu chi loai trir cia dy an
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SISEA. Dé tai nay c6 phan tich bién s gi6i tinh nhung chi véi muc dich
nghién ctru dich t& hoc, khéng nham muc dich phan biét giéi. SISEA 1a dy an
hop tac quéc té khoa hoc gitra Vién V¢ sinh Dich t& Trung wong va FDA
thdng qua Vién Pasteur Paris, Cong hoa Phap va la dy an phi lgi nhuan. Giam
dbc Dy 4n déng ¥ cho Nghién ctru sinh sir dung va cdng bé sb liéu trong dé

tai nghién ciru. Dé tai nay khong c6 xung dot vé quyén 1oi.
2.3.3. Xay dung phwong phap kiém dinh vic xin séi
2.3.3.1. Phuong phép nghién ctru

Nghién ctru co ban phong thi nghiém véi bién sé cua hiéu gia cac loat
Vic xin co tinh chit dinh luong va la bién lién tuc (nhan gia tri s6 PFU hodc
Log10 caa PFU va sb ban sao ARN hodc Logl0 cua sb ban sao ARN trong

mot don vi thé tich mau nghién ctu (liéu/0,5ml)).
2.3.3.2. C& mau nghién ciru

Phuong phap chon mau tién loi va ngau nhién véi 10 loat véc xin soi
thanh pham duoc san xuét trong giai doan 2010-2013. Khdng ap dung cong
thirc tinh ¢& méu. Trong tong s 20 loat vic xin thanh pham san xuat 2010-
2013 hién c6 cia POLYVAC, mét can bo khong lam viéc cho POLYVAC,
khong biét r& muc dich nghién ciru Iya chon ngiu nhién 10 loat cho nghién
clru nay.
2.3.3.3. Ky thuat xét nghiém

= Xac dinh hiéu gia don vi tao dam hoai ti: Hiéu gia gdy nhiém virus
duoc xac dinh bang phuong phéap tao dam hoai tir trén té bao Vero & cac tAm
nhua 24 giéng. Cdy 200ul hdn dich virus dic va pha lodng bac 10 tir 10™ dén
10™1én té bao Vero kin 95%, mdi ndng do cdy 2 giéng. Sau u 1 gid ¢ 37°C x

5% CO, va lang déu dich cdy 15 phut/lan, hat dich cdy rdi rira sach té bao
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biang MEM 0% FCS va thém méi truong phu 1a 1% methylcellulose véi 3%
FCS. Sau 9 ngay u & cung dicu kién nhu trén, c6 dinh té bao bang 10%
formaldehyde (38%) trong PBS 1/75M va nhuom té bao bang dung dich tim
crystian 0,25% trong formaldehyde 38% va tinh s dam hoai tir trung binh
ciia mdi ndng do pha lodng virus. Pon vi tinh 1a s6 PFU/0,5ml vic xin miu
chuan hodc véc xin thanh pham (Hinh 2.5). Thir nghiém nay duoc 1am 6 lan
v6i mau chuan, hiéu gia dugc so véi khoang giéi han cong bd cta nha san

xuat (POLYVAC).

L Trung binh s dam hoi t x 5x d pha lodng
Hiu giad PFU/0,5mI =

Hinh 2.5. So d6 thir nghiém tao dam hoai tu.

= Xac dinh hiéu gia ARN bén trong té bao bang real-time RT-PCR
TagMan va téi vu diéu kién phan tng: Thir nghiém thim do dwogc tién hanh
trén té bao Vero nudi ciy & tim nhwa 24 giéng twong tu nhu thir nghiém tao

dam hoai tor (Hinh 2.6). Dua vao két qua chuan d6 virus, ciy vic xin miu



63

chuan M-0107 do POPYVAC cung cip & cac ndong do dic va pha lodng bac
10 tir 10" dén 10™ sau khi da tra dong kho theo ding quy dinh cua nha san
xuat (5,5ml nuée cat/lo 10 liéu), mdi ndng do cay 2 giéng, mdi tAim nhwa déu
c6 kém 01 hang chimg 4m 1 t& bao khdng gay nhiém virus. Chinh xéc sau khi
cdy tai cac thoi diém 24, 48, va 72 gio, tach chiét ARN toan phan trong té bao
bang 3 phuong phap: i./ st dung trypsin tach t& bao nhu quy trinh tach té bao
thong thuong dé 1am bong roi té bao khoi bé mat bam, sau d6 rira sach té bao
bang PBS 1/75M va ly tm (2500 vong/phit x 15 phit x 4°C) rdi tra lai 300pl
PBS va tach chiét ARN sir dung bd sinh pham tach chiét ARN (Qiagen), sau
cung, dinh luong ARN virus soi bang real-time RT-PCR mot budc sir dung
cac doan mdi va dau dO dic hidu soi 1a Ms1131-1160F/Ms1213-
1190R/Ms1136-1187P (Béang 2.1); ii./ sitr dung dung dich ly giai nhanh té bao
(TpLR) 300ul/giéng va u ¢ 37°C x 4 phut dé ly giai toan bo té bao, sau do
ARN duoc tach chiét bang bd sinh pham tach chiét ARN (Qiagen) va dugc
dinh luong bing real-time RT-PCR nhu muc (i.) d4 trinh bay & trén. iii./ chi ly
giai té bao bang TpLR 300ul/giéng va & & 37°C x 4 phat, hdn dich nay dugc
str dung truc tiép 1am khudn mau cua phan ung real-time RT-PCR mot budc
nhu nhu muc (i.) d& trinh bay & trén. San pham ARN cua ca 3 phuong phép
tach chiét tai cac thoi diém 24, 48, va 72 gid duogc gitt & -80°C, khdng lam
dong-tan bang ARN qua 5 chu ky va dugc 1am xét nghiém dong thoi. Thanh
phan va diéu kién phan ung gidng voi phan ung real-time phat hién cim
A/H5N1 hoidc A/HIN1pdm09 nhung khéac vé cap mdi va dau do dic hiu. Két
qua am tinh khi gia tri Ct xuét hién sau chu ky 40, két qua duong tinh dugc
dinh lwong truc tiép nhd gam chuin ngoai 10'-10° ban sao/5pl khudn mau:

S6 ban sao RNA/5pIx15x 5x do pha lodng
2

Hiéu gia RNA/0,5ml =
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= S0 sanh sy khac biét tuyét di va trong quan hiéu gia hai phuong phap
qua hé sb twong quan ting cip & cac thoi diém 24, 48, va 72 gio dé xac dinh
diéu kién t6i uu cua k§y thuat vé ndng d6 pha lodng virus, thoi gian va phuong
phép tach chiét ARN.

= Sau khi t6i wu d6 pha lodng vic xin khi gdy nhidm va thoi gian git
ARN, thtr nghiém duogc thich Gng tir tim nhya 24 giéng sang 96 giéng véi
luong hoa chat, sinh pham va thé tich virus gy nhiém (vic xin mau chuin M-

0107) giam con Y.

Real-time

Tao ddam hogi ti

PFU .\

TOIUU VA THAM PINH PHUONG PHAP

Hinh 2.6. Xay dung phirong phdp xdc dinh cong hiéu vic xin soi
bang real-time RT-PCR.



65

= Xac dinh cong hiéu vic xin soi thanh pham: Sau khi d4 xac dinh méi
trong quan hiéu gia cua hai phuong phap va téi uu hoa duoc do pha lodng
virus, thoi gian gt ARN, phuong phap gt ARN thi tién hanh xac dinh hiéu
gia 10 loat véc xin thanh pham san xuét tai POLYVAC bang dinh luong ARN
virus sai bén trong té bao gay nhiém bang real-time RT-PCR TagMan. Dong
thoi, van tién hanh xac dinh hiéu gia PFU dé buéc dau tham dinh phuong
phép.
2.3.3.4. Phuong phdp phan tich

Do tuyén tinh cua phuong phap sinh hoc dugc tinh toan va vé hinh
bang phan mém BioAssist cia WHO, hé sb twong quan (R) va cong thirc
duong thang tuyén tinh y=ax+b cta real-time duoc tinh toan tu dong dyua vao
phan mém cua hé thng thiét bi Applied Biosystems 7500 FAST. D¢ chinh
Xac trong phan tng xac dinh cong hi¢u dya vao gié tri ngudng cua phan rng
(Ct), két qua dinh luong dua vao gam chuén ngoai 10*-10° ban sao/5ul khuon
mAu va chi nhan gia tri nguyén duong. So sanh trung binh timg cap cua bién
lién tuc st dung test t va giita cac cip dua vao phan tich INOVA mét chiéu.
Gia tri p<0,05 dugc coi 1a c6 y nghia thong ké. Céc s lidu thdng ké khac

duoc tinh toan dwa trén phian mém Excel hoic SPSS.
2.3.3.5. Tham dinh phuong phap kiém dinh cong hiéu véc xin soi

Phuong phép kiém dinh cong hiéu véc xin soi don, sdng giam doc luc
san xudt tai Viét Nam bang dinh luong ARN bén trong té bao gay nhiém st
dung k¥ thuat real-time RT-PCR mot buéc dugce tham dinh theo hudng din
cia WHO vé tham dinh cac phuong phap sinh hoc cé tinh chat dinh lwong
bao gdom cac tiéu chi i./ PG duing. ii.l PG chinh xdc (bao gom do 1p lai trong
cung mot 1an 1am phan tng va d6 lap lai trung gian). iii./ PG tuwong quan

tuyén tinh va Hé sé twong quan cua hai phuwong phap ciing nhu ciia gam
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chuin ngoai (10%-10%. iv./ Gidi han phat hién va Gigi han dinh leong. v.I
Tinh déic hiéu va Tinh lwa chon. Vil P manh. Tiéu chi chip nhan cua
phuong phap dua theo khuyén cao ciia Phong thi nghiém Kiém dinh Qudc
gia, Vién Strc khoe Quéc gia (National Institute of Health - NIH), Bo Y té
Thai Lan 1a ¢6 dung PFU so vé&i khoang gidi han cdng hiéu cong bé cua nha
san xuat (4,2-4,7 Log10/liéu 0,5ml), d6 chinh xac phai nam trong khoang gii
han 3 d6 1éch chuan (+3SD), tuan theo Dugc dién Chau Au (khdng khac biét
qua +0,3Log10) va khuyén cao ctia NIH Thai Lan (khdng khac biét qua
+0,5L0g10), hé sb bién thién (Coefficient of Variation - CV) phai duéi 10%
(4p dung tiéu chi cua thir nghiém enzyme). Hé s twong quan (R) cia phan
g real-time phai >0,97. Gi¢i han dinh lugng phai nam trong khoang tuyén
tinh ciia gam chuin ngoai, 6 manh phai c6 CV <10%, két qua twong quan
ctia hai phuong phap xac dinh cong hiéu bang PFU va dinh luong ARN dua
theo thang phén loai 4 muac d6 tuong quan (0-0,25 la khong twong quan; 0,26-
0,5 la twrong quan l6ng 1éo; 0,51-0,75 1a c6 tuwong quan; va 0,76-1,0 la tuong
quan chat ché). Gia tri trong khoang [0;1] 1a twong quan thuan va [-1;0] la

tuong quan nghich.
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CHUONG 3

KET QUA NGHIEN CUU

3.1. San xuét chirg dwong ARN
3.1.1. Tao khudén miu cho phwong phap phién ma co dién

3.1.1.1. Khuéch dai ARN

IEZ s s ahe 06 DnludB 1O hiI0G 4017, 136 1k 0D (16
Ap dung cho RT-PCR co dién Ap dung cho PCR real-time

Hinh 3.1. Khuéch dai cac doan gen cho phan g tao dong.
Giéng 1, 16: thang ADN chudn 100bp (Promega)
Giéng 2,4,6,8,10,12,14: Chitng am
Giéng 3: doan gen 7 mé hoa protein M virus ciim mua A (212bp)
Giéng 5: doan gen 7 ma hoa protein M virus ciim mua B (365bp)
Giéng 7: doan gen 7 mé hoa protein M virus cim gia cam A/H5NI (245bp)
Giéng 9: doan gen 4 ma hoa protein HA virus cum gia cam A/H5N1 (361bp)
Giéng 11: doan gen 7 ma hda protein M virus cum gia cam A/H5N1 (144bp)
Giéng 13: doan gen 4 ma hda protein HA virus cum gia cam A/H5N1 (140bp)
Giéng 15: doan gen 6 ma hda protein NA virus cim gia cam A/H5NI (157bp)
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ARN cac mau duong tinh véi cac tic nhan nghién ciru 1a virus cim
mua A, cim B, virus cim gia cam A/H5N1 duoc khuéch dai dé c6 san pham
ADN 1am khuén mau cho tao dong. Cu thé, doan gen 7 ma hoa protein M
virus cim mua A, virus cam B, cac doan gen 7, 4, 6 ma hda tuong rng cac
protein M, HA, NA cua virus cam gia cam A/H5N1 (&p dung cho RT-PCR ¢6
dién va real-time) da dugc khuéch dai (Hinh 3.1).

San pham ADN duoc chén vao vec-to pGEM T Easy nho enzyme nbi
T4 ADN ligase dé tao plasmid tai t6 hop hodc duoc chén tryc tiép vao vec-to
TOPO®pCR2.1 ma khong cin budc ndi san phdm vao vec-to. Plasmid tai td

hop dugc chuyén nap vao E. coli.
3.1.1.2. Kiém tra chuyén nap qua mau sic khuan lac

Két qua chuyén nap trude tién duoc danh gia so b qua mau sic khuan
lac. Hau hét trong $6 hang tram khuan lac thu duoc tir hop 16ng 9 c¢cm sau 24
gid déu c6 mau tréng hodc xanh nhat, chi mot vai khuan lac ¢6 mau xanh dam
(Hinh 3.2). Dai khi, c6 nhitng truong hop chuyén nap khdng c6 khuan lac nao
mau xanh dam. Két qua thu duoc cua dé i nay 1a 7 plasmid tai to hop chira
cac doan gen dich. Cu thé, plasmid chtta doan gen 7 virus cim mua A, cim
mua B, cac doan gen 7, 4 virus cam gia cAm A/H5N1 dung cho phan ung
khuéch dai c6 dién va cac doan gen 7, 4, 6 virus cim gia cam A/H5N1 dung
cho phan tng real-time. Cac ching vi khuan sau d6 dugc nudi cidy ¢ moi
truong canh thang LB véi ndng d6 ampicilline 100pg/ml va dugce gitt & -80°C
tai phong thi nghiém trong moéi trudng LB ¢6 glycerol 50% theo khuyén céo

cua nha San xuat.
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P . P . R Khudn lac xanh dgm: Tw déng vong
Khuén lac trang: Chuyén nap thanh cong

Hinh 3.2. Chuyén nap doan gen 7 virus ciim mua A.
(co chdt X-gal, vec-to pGEM T Easy)

3.1.1.3. Kiém tra chuyén nap bang PCR

Khoang 10% sb khuén lac tring va xanh nhat s& duoc gat dé kiém tra
bang PCR véi cip mdi dic hiéu va cip mdi cua vec-to (T7/M13R). Hinh 3.3
la két qua khuéch dai plasmid tai to hop chira doan gen 7 ma hda protein M
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virus cim mua A sir dung mdi dic hidu A1/A2 va mdi T7/MI13R véi san

pham tuong tmg khoang 210bp va 410bp.

1 2 3 45 6 7 89 10 11 12 1314 1516 17

400bp
200bp

Hinh 3.3. Kiém tra chuyén nap doan gen 7 virus ciim mua A bang PCR.

Giéng 1: Thang ADN 100bp (Promega)

Giéng 2: Chitng dm moi dic hiéu

Giéng 3-9: Khuéch dai véi moi déic hiéu (cim mua A), San pham 212bp

Giéng 10: Chitng dm moi T7/M13R

Giéng 11-17: Khuéch dai véi moi vec-to (cm mua A), San pham 412bp
3.1.1.4. Kiém tra chuyén nap bang giai trinh ty gen

Két qua chuyén nap duoc khang dinh bang giai trinh tu gen véi moi

dic hiéu va mdi cua vec-to cho tat ca cac san pham. Hinh 3.4 1a két qua giai
trinh tu gen doan gen 4 ma hoa protein HA cua virus cim gia cam A/H5N1
v6i mdi T7 va M13R.
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DIUCUN VSIS 101 1. LY (L0 1112U1Z]
A C CAGG C TCOXCGR COG CCATGG CGGCCGCGGG ATTCGATTGCCATTCCACAACATACACCCT CTCACCATCGGGGAATGCCCCAAATATGTGAAAT CAAACAAATTAGTTCTTGCGA
10 2 30 40 50 60 0 80 90 100 10 .

AG AAAG G AG AAG AAAAAGAGGACTATTTGGAGCTATAGCAGG T TTTATAGAG GGCGG ATGG CAGGG AATGGCAGATGGTTG GTATGGGT TTCACCATAG TAATGAG CAGGGG AGTGGGTACGC TG

150 160 1 1

il MhihmmHuMuunnh e

ATAGATGGAGTCACCAATAAGGT CAACT CAAT CAT TGACAAAATGAACACTCAGTTTGAGGCCG TTGG AAGGGAAT TTAATAACTTG GAAAGGAGG ATAGAGAATTTAATCACTAGTGAATTCGCC
300 310 320 330 340 350 360 310 380 390 400 410 420

Il (ol

|AG AGCTCCCAACGCGT TGGATGCATAGCTTGAGTATTCTATAGTGTCACCTAAATAGCTTGGCGTAATCATGG TCATAGCTIG TTTCCTGAG AAAAATIG TTATCCG CTCACAATTCCCACA(

200 210 20 20 240 250 260 ‘

450 460 410 480 490 500 510 520 530 540 550 560

a.
T7 Vec-tg
HBN1. H5-1 H5-2. M13R.gnu 1 TAATACGACTCACTATAGESCGAATTGGGL C.CGACGTCGCATGCTCCCGGCCGCCATGGM 60
HBN1. H5-1 H5-2. T7.gnu 1 GCCGCCATGGM 12
H5N1
HBN1. H5-1 H5-2. M13R.gnu 61 GGCCGCGGGAATTGATTGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCT 120
HBN1. H5-1 H5-2. T7.gnu 13 GGCCGCGGGAATTABATTGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCT 72
HBN1. H5-1 H5-2. M13R.gnu 121 [CAAATATGTGAAATCAAACAAATTAGTTCTTGCGACTGGGCTCAGAAATAGTCCTCTAAG 180
HBN1. H5-1 H5-2. T7.gnu 73 CAAATATGTGAAATCAAACAAATTAGTTCTTGCGACTGGGCTCAGAAATAGTCCTCTAAG 132
HBN1. H5-1 H5-2. M13R.gnu 181 |AGAAAGGAGAAGAAAAAGAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGCGGATG 240
HBN1. H5-1 H5-2. T7.gnu 133 |AGAAAGGAGAAGAAAAAGAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGCGGATG 192
HBN1. H5-1 H5-2. M13R.gnu 241 GCAGGGAATGGCAGATGGTTGGTATGGGTTTCACCATAGTAATGAGCAGGGGAGTGGGTA 300
HBN1. H5-1 H5-2. T7.gnu 193 (GCAGGGAATGGCAGATGGTTGGTATGGGTTTCACCATAGTAATGAGCAGGGGAGTGGGTA 252
HBN1. H5-1 H5-2. M13R.gnu 301 [CGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTC 360
HBN1. H5-1 H5-2. T7.gnu 253 [CGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTC 312
HBN1. H5-1 H5-2. M13R.gnu 361 [AATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTGGA 420
HBN1. H5-1 H5-2. T7.gnu 313 PATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTGGA 372
HBN1. H5-1 H5-2. M13R.gnu 421 |AAGGAGGATAGAGAATTTAATCACTAGTGAATTCGCGGCCGCCTGCAGGTCGACCATATG 480
HBN1. H5-1 H5-2. T7.gnu 373 |AAGGAGGATAGAGAATTTAATCACTAGTGAATTCGCGGCCGCCTGCAGGTCGACCATATG 432
HBN1. H5-1 H5-2. M13R.gnu 481 GGAGAGCTI 488
HBN1. H5-1 H5-2. T7.gnu 433 GGAGAGCTICCCAACGCGTTGGATGCATAGCTTGAGTATTCTATAGTGTCACCTAAAT 489

Hinh 3.4.Kiém tra chuyén nap bang gidi trinh tir gen.
(Poan gen 4 mé hoa protein HA cua virus cim gia cam A/HSN1
a. Dang tdp tin gidi trinh tw (megafile). b. Dang trinh tu ghép 2 chiéu).
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3.1.1.5. So sanh trinh tw & Ngan hang gen thé giéi (GenBank)

Distribution of 100 Blast Hits on the Query Sequence &
|CY1 12354 Influenza A virus (A/Rotterdam/577/1980(H3N2)) matrix p.. S=390 E=2.1e-105 \

Color key for alignment scores

<40 4050 NS 80-200 >=200
I I I I

Hinh 3.5. Hinh dnh Blast voi ngdn hang gen cua virus cam mua A.

Mdéi vach do 1a mét trinh tie, mirc @6 twong dong gidm dan tir trén xuong.

0 l(i)l 312 1027
I I |
1 K ‘e ., 1
] ’: ””0 5 ]
5 _Al ., 3
I” 0’1
b I b
3 5
| |
I 1
C——
A2

Hinh 3.6. So do vi tri khuéch dai virus ciim mia A (H3N2 va HIN1).

Dua theo so do ciia J.C. Donofrio va cong su, Italia [150].
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Sau khi c6 két qua giai trinh ty gen, céc trinh tu nay duogc so sanh voi
cac trinh ty chuin caa NCBI (Blast) qua trang mang http://www.ncbi.com dé
c6 duge chung gan nhat cua loai virus d6. Hinh 3.5 va Hinh 3.6 1a két qua so
sanh trinh ty gen virus cim A/H3N2 tai trang thong tin ndy, ching gan nhét
6 s6 dang nhap CY 112354 va vi tri khuéch dai 12 101-312.

Két qua Blast cua tit ca cac doan gen cua soi va cim trong nghién ctu
nay duoc trinh by chi tiét & Bang 3.1.

Bang 3.1. Chiéu dai cdc doan gen dich va ngudéng phat hién thép.

Virus Chiéu dai (bp) Vi tri
va gen dich khuéch dai
\irus caim mua A (M) 212/Seg7 (M) 101-312
\irus cim mua B (M) 365/Seg7 (M) 100-464
A/H5N1 (M) ¢ dién 245/Seg7 (M) 31-276
A/H5N1 (HA) c6 dién 361/Seg4 (HA) 943-1303
A/H5N1 (M) real-time 144/Seg7 (M) 39-183
A/H5N1(HA) real-time 140/Seg4 (HA) 205-326
A/H5N1 (NA) real-time 157/Seg6 (NA) 474-631
A/H1IN1pdmO09(M) real-time, ¢ dién 154/Seg7 (M) 7-161
Virus soi (N) real-time 74 (N) 1131-1213

Ghi chu: Seg: doan gen ARN
3.1.1.6. Tao plasmid mach thang

Sau khi nudi cidy qua dém ¢ moi truong canh thang LB v6i ndng do

khang sinh ampicillin 200ug/ml, tién hanh tach chiét plasmid tai to hop va tao
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mach thang bang cit enzyme gi6i han dic hiéu (Sall cho pGEM T Easy va
HindIll cho TOPO®pCR2.1) theo ding hudng din cua nha san xuat. Hinh 3.7
la két qua tao mach thing tir plasmid tai t6 hop virus cam A/H3N2 c6 kich
thudc khoang 3200bp.

Plasmid Plasmid sau tgo mach thing

3000bp

Hinh 3.7. Tao plasmid mach thang chita doan gen 7 virus cim mua A.
(Vec-to pGEM T Easy, enzyme Sall, va thach 0,8%)

Giéng 1: Thang ADN chudn 1Kb (Promega)
Giéng 2: Trong
Giéng 3: Plasmid dang vong
Giéng 4: Plasmid mach thing sau cdt enzyme gici han
3.1.2. Tao khuén miu cho phwong phép phién m trye tiép

Khac véi phién ma ¢ dién, phuong phap phién ma truc tiép khong qua
budc tao dong dé tao plasmid tai t6 hop ma chi khuéch dai ARN ngudn véi
cap moi cai bién. Hinh 3.8 1a két qua khuéch dai véi moi cai bién virus cim
A/H1IN1pdm09 va kich thudc san phdm khoang 200bp.
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200bp
100bp

Hinh 3.8. Khuéch dai véi méi cdi bién doan gen 7 virus cim A/HIN1pdmo09.
Giéng 1: Thang ADN chudn 100bb (Promega)
Giéng 2: Trong
Giéng 3: DNA HINI cam A/HIN1 (2009) khuéch dai bang cap moi dic hiéu
cai trinh te 77 va Poly T
3.1.3. Phién mé&
3.1.3.1. Kiém tra chat lwong phan Gng phién ma

MJdi phan tng phién ma déu phai c6 ching kém theo (pGEM) do nha

san xuat cung cdp. Hinh 3.9 1a két qua dién di chiing cia phan (g phién ma
véi 2 dai ARN khoang 1,1Kbp va 2,3Kbp.



76

Chitng dwong pGEM

Hinh 3.9. Chitng duong phién ma (2 dai ARN 1,1Kbp va 2,3Kbp).
Giéng 1: Thang ARN chudn 0,1-2,0Kbp (Invitrogen)
Giéng 2: Thang ADN chudn IKbp (Promega)
Giéng 3: Trong
Giéng 4: Chitng dwong phién ma

3.1.3.2. Kiém tra d¢ tinh khiét cuia ARN

Hinh 3.10 1a két qua qué kiém tra d6 tinh khiét cia ARN sau pha huy
ADN khudn mau cua virus cim mua A, hRSV, cim B, hMPV. Hinh 3.10.a la
két qua khuéch dai ARN méi dugc tong hop va c6 bude phién mé nguoc
(RT+) str dung cac cip mdi dic hiéu, Hinh 3.10.b 1a két qua khuéch dai ARN
méi dugc tong hop nhung khong co budc RT (RT-), Hinh 3.10.c 1a két qua

khuéch dai khong c6 buée RT nhung sir dung khudén mau 1 plasmid.
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T e 1)

1
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=

RT-PCR (RT +) RT-PCR (RT-) RT-PCR (RT -)
Khuén mdu: ARN Khudén méu: ARN Khuon méu: Plasmid

Hinh 3.10. Kiém tra do tinh sach ARN (a-c). RT-PCR da moi

a. Chung duong sau phién ma: PCR, RT+

Giéng 1: Thang ADN 100bp (Promega)

Giéng 2: Chimg dm Giéng 3: Trong

Giéng 4,5,6,7: Twong 1g cim mua A, hRSV, cim B, hMPV

Giéng 8: Hon hop ARN ciia cim mua A, hRSV, cim B, hMPV
b. Chung dwong sau phién ma: PCR, RT-

Giéng 1: Chimg dm

Giéng 2,3,4,5: Twong 1g cim mua A, hRSV, cim B, hMPV
c. Plasmid: PCR, RT-

Giéng 6,7,8,9: Twong 1mg cim mua A, hRSV, cim B, hMPV

Giéng 10: Thang ADN 1Kb (Promega).

3.1.3.3. Po mat d6 quang hoc cua hon dich ARN

Sau khi c6 dugc san pham ARN tinh khiét, tién hanh do OD cac mau
dé tinh nong do ARN trong mot don vi thé tich (1ul). Hinh 3.11 cho thay
nong do ARN doan gen 7 ma hoa protein M virus cim A/HIN1pdm09 Ia
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1774ng/pl. Bang 3.2 trinh bay nong d6 ARN thu dugc sau phién ma cia 9

gam ARN chuén cua dé tai nghién ctu nay.

Overlay control  Clear graph each Sample v Sample Type RlA4D = I
49.00+
4500
40,00 / \ Sample D H1N1pdmO09
3510 / \ M pha 1/1
2 3000
o
: 4 X
£ 25100 Sample # Z
. | / \
3 2000 A | 230 Eam Abs| 16.780
¥ \
E 1500 \ A260 10 mm path| 44.351
10.00 \ A28010 i path 19,625
500 \ 260280, 2.26
0.0o
= 260/230 254
_4-90_| 1 1 1 1 1 1 1 1 1 1 1 1 1
220 230 240 250 2e60 270 280 280 300 A0 320 330 340 340
Wavelength nm hg,-"UL 1774.0
371 B3 04512804

Hinh 3.11. Po néng dé ARN virus cim A/H1IN1pdmO09.

3.1.3.4. Tinh san luong va ndng do ARN
Sau khi do ndng @6 ARN, tinh san luong cho tirng mau chimg dira vao
kich thudc cua san pham dich, ban chét cdu tric ARN dich va hé s§ chuyén

d6i Avogadro (6,022x10%).
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Bang 3.2. San lwong phién ma.

Virus Chiéu dai| Nong d¢ | San lwong | Pé nhay

(bp) | (ng/ul) | (ban sao) | (ban sao)
\Virus cim mua A (M) ¢b dién| 212 50,16 | 5,8x10% | 10"
\VVirus cim B (M) ) ¢b dién 364 54,00 |4,15x10%| 10
[H5N1 (M) c6 dién 245 36,12 [1,59x 10| 10!
[H5N1 (HA) c6 dién 361 22,57 | 1,1x10™ 10!
[H5N1 (M) real-time 144 33,07 | 4,0 x 10* 10!
[H5N1 (HA) real-time 140 2461 | 1,1x 10" 10!
[H5N1 (NA) real-time 157 21,58 | 2,4 x 10* 10!
[HIN1pdmO09 (M) real-time 154 3548,00 [ 3,08 x 10*°|  10°
\Virus soi (N) real-time 74 978,16 | 1,2 x 10*° 10!

Ghi chu:
*: Ap dung cho phdn iing RT-PCR da méi.

Tuy thude vao sb ban sao ARN trong mot don vi thé tich nhat dinh va
tly thudc vao ting thé tich khuén mau dugc sir dung cho mdi phan tmg RT-
PCR ma pha lodng dung dich dé c¢6 s6 ban sao dugc sir dung 1am khuén mau
cho mdi phan tng 1a 10'-10%don vi thé tich. Bang 3.2 13 san lugng phién ma
cua 9 gam ARN chuén va do nhay phat hién. B9 nhay dugc xac dinh qua it
nhét 5 lan 1am thir nghiém theo dting quy trinh va déu cho két qua nhu nhau.
Ngoai ra, d6 nhay con c6 thé duoc kiém tra bang real-time RT-PCR (Hinh
3.13).
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Hinh 3.12. Hon dich chitng dwong virus ciim mia A (10%) va cim B (10°).
Giéng 1: Thang ADN chudn 100bp (Promega)
Giéng 2: Chitng dm tinh
Giéng 3: Chitng dwong tinh ciim mita A va ciim B

10
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Hinh 3.13. Chudn d¢ chirng dwong ARN gen N virus sdi 10'-10" ban sao/5ul.
Ghichu:  Truc tung: ARn; Truc hoanh: chu ky khuéch dai.
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Sau san xudt, gam chuin dugc tinh sach va giit ¢ -80°C ¢ cac ong ly
tam 50ml (gdc) va 1,8ml, c6 nip xoay va khong cd nuclease. Ching duong
hoat dong dugc pha lodng hang loat & céc dng Eppendorf va giit & -30°C,
dugc danh gia tinh 6n dinh trong suét thoi gian nghién ctu tai phong thi
nghiém (03/2011 - 04/2014 véi 41 1an xét nghiém phirc hop ARN 10* ban sao
cho mdi virus cim mua A, hRSV, hMPV va 10° ban sao cho virus cam B; 18
lan xét nghiém cho mdi gam chuan cua thir nghiém real-time phat hién cim)
va tai khoa virus, Vién Pasteur Nha Trang (nam 2012 véi 18 lan xét nghiém
phtrc hop ARN 10* ban sao cho mdi virus cam mua A, hRSV, hMPV va 10°
ban sao cho virus cam B) (s liéu cu thé khong duoc chi ra trong dé tai
nghién ciru ndy). Ching duong sau d6 duoc st dung 1am i./ miu néi kiém &
dang phirc hop ARN cua 4 tac nhan 1a virus cim mua A, virus cim B, hRSV
va hMPV cho muc tiéu 2; ii./ gam chuin ngodi séi 10'-10° ban sao/5pul thé
tich khudn mau dé dinh luong cho muc tiéu 3 cua dé tai.

3.2. Xac dinh ty 1¢ nhiém cim biang RT-PCR
3.2.1. Pic diém dbi twong nghién ciru

Trong nghién ciru ndy, 336; 452; va 485 mau bénh pham 13 tim bong
ngody mii va hong cta bénh nhan SARI d& duoc thu thap lién tuc theo dung
dinh nghia ca bénh tr 1/2009 dén hét 6/2011 (tong s 1273 maiu). Ty 1&
nam/nit = 1,3; tudi dao dong tir 2 thang dén 84 tudi, trung vi 12 2 tudi va tré
<5 tudi chiém 63,3%.

3.2.2. Pic diém truong hop tir vong do ciim

Trong tong sé 1273 bénh nhan SARI, ¢6 mot truong hgp nam, 70 tudi
tir vong ndm 2011 (chiém 0,08% cac truong hop duong tinh) va chan doan
lam sang 1a nhiém cim nhung khong x4c dinh 1a cim A/HIN1pdmO09 hay

clm gia cim A/H5N1. Bénh pham ciia trudng hop nay da duoc xét nghiém
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ddng thoi dé phat hién gen M va HA virus cim A/HIN1pdm09 va cim gia
cam A/H5N1. Két qua duong tinh v6i cim A/HIN1pdm09. Ca bénh tir vong
khong ddng nhidm véi 18 tac nhan virus khac va két qua khuéch dai gen noi

chuan (house keeping gene) duong tinh.
3.2.3. Ung dung chirg dwong trong xac dinh ty 1¢ nhiém cim

Céac ching duong, trong do ¢6 ching duong cua nghién ciru nay duoc
st dung 1am mau noi kiém cho cac thir nghiém RT-PCR da moi phat hién
ARN cua 18 tac nhan virus gdy bénh duong ho hip cua du an SISEA qua 5
phan Gng: phan Gng 1 phat hién virus cam mua A (A/H3N2 va A/H1IN1),
hRSV, cim B, va hMPV; phan rng 2 phat hién 4 parainfluenza (hPIV 1-4);
phan g 3 phat hién cac virus rhino (HRV), cim C va SARS; phan ung 4
phat hién cac virus corona (hCoV) gom cac chung OC43, 229E, HKU1, va
NL63; va phan rng 5 phat hién virus adeno (hAdV) va virus boca (hBoV).
Ngoai ra cac phan ung RT-PCR don mdi phét hién virus cim
A/H1N1pdm09). Trong s6 1273 mau bénh pham, c6 818 mau duong tinh véi
bt ctr loai virus ndo trong sé ndy va chiém 64,3%. Nghién ctru ndy chi dé cap
dén sb liéu ciia cam (nhung khong bao gdm chi tiét sb liéu ciim C).

Ty 1& nhiém cum chung va nhiém cum tirng nim dugce trinh bay & Bang
3.3. Ty 1€ duong tinh trung binh cua virus cim mua A (A/H3N2, A/H1IN1),
cam B, va cam A/HIN1pdm09 tuong Gng 1a 1,9%; 6,4%; va 10,4% trong
sudt 2,5 nam nghién ciu. Nghién ciru ndy c6 ty 1& dwong tinh voi cim C 1a
0,5%, khéng phat hién duoc truong hop ndo duong tinh véi cam gia cam
A/H5N1 (Hinh 3.14).
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Bang 3.3. Ty l¢ nhiém cim & bénh nhdan SARI tai Hai Duong, 2009-2011

Tac nhan 2009 2010 2011 2009-2011
Cam mia A 14 (42%) | 2(0,4%) | 8(1,6%) | 24 (1,9%)
Cum B 23 (6,8%) | 30(6,6%) | 28(5,8%) | 81 (6,4%)

A/HIN1pdmO09 | 81 (24,1%) | 1(0,2%) | 51 (10,5%) | 133 (10,4%)

Virus khéac 6 mau (0,5%) la virus cim C 580 (45,6%)
Am tinh 455 (35,7%)
Tong s6 336 452 485 1273 (100%)
| 45.1
g 25.0

15.0 10.4

00 6.4

50 19

I I e . | e

Clm mua A CimB A/HIN1pdmo09 Cuim C A/H5N1 Virus khac (14)
Téac nhan

Hinh 3.14. Ty I¢é dwong tinh véi virus cUm o bénh nhan SARI tai Hai Duong.
Trong s6 818 mau dwong tinh v&i virus néi chung, c6 244 mau duong
tinh vé6i virus cam (cim muoa A, cim B, cim C, cim A/H1N1pdmO09), chiém
29,8% (Hinh 3.15).
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OCummuaA

OcumcC

BECumB
W A/H5N1

O A/HIN1pdm09
O Virus khéc (14)

Hinh 3.15. Ty /¢ nhiém cim trong tong so cdc ca SARI dirong tinh véi virus.

3.2.4. Ty 1é dong nhiém cim va c4c virus khac

Bang 3.4. Ty 1é dong nhiém ciia ciim.

1 tdc nhan

2 tac nhan

S6 lugng % S6 lugng %
2 8,3 3 12,5
16 18,5 5 6,2
7 5,3 0 0
25 10,5 8 3,4

Trong tong s6 238 mau dwong tinh v6i cam (khong tinh 6 mau duong

tinh voi virus cim C), ¢6 33 ca cam dong nhiém, trong d6 25 ca dong nhiém

vé6i 1 tac nhan virus khac (10,5%), cu thé d@)ng nhiém cim A 13 8,3%, cim B
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la 19,8%, cam A/HI1N1pdmO09 1a 5,3%. Déng nhiém 2 tic nhan virus trong
nghién ciru nay c6 8 ca (3,4%), trong d6 cam mua A chiém 12,5%, cam B 1&
6,2% va khong c6 truong hop cim A/HINIpdm09 nio dong nhidm 2 tac

nhan virus. Ty 1& dong nhiém virus dugc trinh by ¢ Bang 3.4. va Hinh 3.16.

100% -
90% -
80% -
70% /
60% -
50% -
40% -
30% -
20% -
10% -
O% 1 1 1 1

B Khong dong nhiém 1tdcnhédn ®2tac nhén

Hinh 3.16. Pong nhiém ciim véi cdc virus khdc.

Ba muoi ba (33) miu virus cum ddng nhiém véi 13 trong s6 18 virus
gay bénh dudng hd hip dugc nghién ciru trong khuon khé dy an SISEA. Loai

virus va s luong miu ddng nhiém duoc trinh bay & Bang 3.5.
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Bang 3.5. Cac logi virus va sé lwong dong nhiém véi virus ciim (N= 33).

Pong nhiém Cum mua A Cuim B A/H1N1pdmo09

Cum mua A 3

Cum B 3

A/H1N1pdmO09 1

Cim C 1
hRSV 1

hMPV 4 2
hPIV-3 2 1

hPIV-4 1

HRV 2 11 3
hCoV 0C43 1
hCoV 229E 1

hAdV 1 1

hBoV 1 2

3.2.5. Phan b nhiém cim theo giéi tinh, nhém tudi va thoi gian

Ty 1& nhiém cim theo gidi tinh 1a 54,6% v&i nam va 45,4% V6i nit, hay
nam/nit = 1,2 1an. Phan tich cu thé theo tung loai cam, ty 1€ nam/nir nhiém
cim mua A, cim B, va cim A/HIN1pdmo09 lan luot 1a 2,4; 1,5; va 1,1%.

Béang 3.6 va Hinh 3.17 m6 t4 ty 1& nhiém cim theo gidi tinh.




Bang 3.6. Phan bé cim theo gidi tinh ¢ bénh nhin SARI.
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Nam Nir Tong s6
Loai virus S S S
mau % mau % mau %
Cdm mua A 17 70,8 7 29,2 24 100,0
CimB 48 59,3 33 40,7 81 100,0
Cdm A/HIN1pdm09 | 65 48,9 68 511 133 | 100,0
Tong 130 54,6 108 45,4 238 | 100,0

Ty Ié phan tram

Hinh 3.17. Phan bé ciim theo giéi tinh ¢ bénh nhén SARI.

Cdm mua A

Cuam B

Cum A/HIN1pdmO09

‘ B Nam

ONg |

Téng chung
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Bang 3.7. Phan bé ciim theo nhém tuéi & bénh nhian SARI (N=1273).

] . <1 | 1-5 | 6-18 [ 19-64 | >64 | Khongcod | Téng
Nhom tuoi . . . 2 2 R i .
tuoi | tuoi | tuoi | tuoi | tuoi | thong tin SO
Ccam mua A @ 5 11 3 3 2 0 24
camB @ 9 4 | 21 5 1 1 81
Téng ciim &2 14 | 55 | 24 8 3 1 105
A/HIN1pdm09 ® | 18 | 32 | 62 | 27 3 1 143
Téng 29 32 | 87 | 8 | 35 | 6 2 248
100
90
80
70
60 A\
50 /\ / \
\ VAN AN
20 7/'/ \ \
10 -~ — e T, ~~’~§
0 - iAo
<1 tubi 1-5 tudi 6-18 tudi 19-64 tudi > 64 tudi
‘ = = CdmmuaA = = CUmB =——=CUum A/H1N1pdm09 Tong sb Téng s6 cam mia ‘

Hinh 3.18. Phan bé ciim theo nhém tuéi & bénh nhin SARI tai Hai Dirong.

Bang 3.7 va Hinh 3.18 cho thay bénh nhan nhiém cim mia A va cim

B chi1 yéu roi vao nhém 1-5 tudi véi 55 trong téng sd 105 truong hop cua tat

ca cac nhom tudi (52,4%), tiép d6 dén nhom 6-18 tudi véi 24 truong hop
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(22,8%) trong khi con s ndy ¢ nhém dudi 1 tudi chi 1a 14 trudng hop
(13,3%) nhung lai chiém t6i 43,8% trong tong s6 32 truong hop nhiém cam
cac loai cia nhém tudi ndy. S6 bénh nhan nhiém cim A va B ciua nhém 19-64
tudi va >64 tudi & nghién ciru ndy tuong ung 12 8 va 3 trudng hop hay 7,6%
va 2,9%.

Ty 1& nhiém cam A/HIN1pdm09 cao nhit (72,1%) ¢ nhém 6-18 tudi
V6i 62 trudng hop trong tong sb 86 trudong hop dwong tinh véi cac loai cim
ciia nhom tudi ndy va 43,4% trong tong sd 143 truong hop nhiém cum
A/HIN1pdm09. Ping sau nhém 6-18 tudi 1a nhom 1-5 tudi voi 32 trudng
hop (22,4%).

Trong nghién ctu nday, nhom ngudi cé tudi (>64 tudi) co ty 1& nhidm
clm néi chung thip voi 6 truong hop nhidm cim cac loai trong tong s6 248
truong hop duong tinh (2,4%). Riéng véi cam A/HIN1pdm09, con s6 3 trong
tong s6 143 truong hop dwong tinh chi chiém 2,1%.

Toéng s6 238 miu dwong tinh véi cam mia A, cim B va cim
A/HIN1pdm09 duoc phan tich theo thdi gian (thang). Két qua phan bd cua
cam dugc trinh bay ¢ Hinh 3.19. Trudc khi dai dich cam xay ra vao thang
09/2009 tai Hai Duong, ca virus cum mua A va virus cam B cung luu hanh.
Virus cum A/HIN1pdmO09 dugc phat hién tir thang 09/2009 va ngay lap tac
dat dinh va kéo dai dén dau nam 2010, sau d6 khong phat hién trudng hop
nao nita cho dén tan 2011. Thoi ky du cia dinh dich, tir thang 09/2009 dén
10/2010, van con mot sd trudng hop cam B luu hanh. Trong thoi gian luu
hanh cim A/HIN1pdmO09, dé tai nghién ctru khong phat hién duoc truong
hop cum mua A ndo. Sau dich caim A/HIN1pdm09, cim B chiém wu thé
nhung Van ¢ nhing truong hop cim mua A luu hanh déng thoi voi cim B.

Nghién ctru nay khong xac dinh phan tip cim mua A.
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DT V0 O P O VD VO VDT O VT O VDD DN D
A A A A Y Y QY LY A O A T Y A Y
R i R R N S A O
Thai gian
|[—CuimA —CuimB  A/HIN1pdmog]

Hinh 3.19. Phan bg cim theo thoi gian.

Bang 3.8 1a ty 1& nhiém cim theo quy trong nam. Chi quy III ¢6 s6 mic

thap nhat, chiém 6,7%, con lai cac quy L IL, IV c6 ty 1 nhiém twong tmg 1a
21,9%; 45,7%; va 25,7%.

Bdng 3.8 Phan bé ciia cim mua A va cim B theo thoi gian trong nam.

T4c nhan Quy | QuylIl | Quyll | QuylIV | Tongsb
Cum mua A 8 14 1 1 24
Cim B 15 34 6 26 81
Toéng s6 (%) | 23(21,9) | 48(45,7) | 7(6,7) | 27(25,7) 105
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3.3. Kiém dinh cdng hi¢u vic xin soi
3.3.1. Cong hi¢u vic xin miu chuin bang tao dam hoai tir

Xac dinh cong hiéu duoc tién hanh 6 1an doc 1ap v6i véc xin mau chuan
M-0107. Két qua & Bang 3.9 cho thiy s6 dam hoai tr trung binh cua mdi
giéng cdy 200pul hdn dich vic xin pha lodng 107, luén nim trong khoang 40-
46, cong hiéu mdi lidu véc xin (0,5ml) cua ca 6 lan thir nghiém dao dong
trong khoang [1,00x10-1,15x10"] PFU hay luén dat gié tri 4,00-4,06Log10.

Bang 3.9. Hié¢u gia PFU/0,5ml cua vde xin mau chudn M-0107.

S6 thir tu | S6 dam hoai tir PFU (s6 mil) PFU (Log10)
1 42 1,05x10* 4,02Log10
2 41 1,03x10* 4,01Log10
3 40 1,00x10" 4,00L0g10
4 41 1,03x10* 4,01Log10
5 44 1,10x10* 4,04L0g10
6 46 1,15x10* 4,06Log10

3.3.2. Cdng hiéu vic xin miu chuin bing real-time RT-PCR

Sau khi cdy vic xin miu chuan, git té bao chinh xéc & 24, 48, va 72
gio, sau d6 tach chiét ARN toan phan trong t& bao bing 3 phuong phap: i./
trypsin hoa té bao rdi tach chiét ARN bang bo sinh pham thwong mai
(Qiagen); ii./ ly giai té bao bang dung dich ly giai nhanh (TpLR) 300ul/giéng
va i & 37°C x 4 phiit, sau d6 tach chiét ARN bang bo sinh pham thuong mai
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(Qiagen); iii./ ly giai t& bao bang TpLR, str dung truc tiép hdn dich ndy lam

real-time ma khéng dung bo sinh pham tach chiét thuong mai.

Bang 3.10. Hiéu gid ARN (s6 ban saol5ul) ¢ 24, 48, va 72 gio (M-0107).

DaclUndi

iiiiii

Phuo . . .
ph’;’;‘g Trypsine + Qiagen TpLR+Qiagen TpLR
Nong dd / . . . . . . . . .
Thoigian | 24 gio | 48 gio | 72 gio | 24 gio | 48qiv | 72 gio | 24 gio | 48 gior | 72 gioy
Dic 3,37E4 | 3,23E7 | 8,65E7 | 4,74E4 | 3,70E7 | 6,67E7 | 8,35E4 | 1,74E7 | 1,98E7
10 1,56E3 | 1,32E6 | 2,33E7 | 1,10E3 | 2,48E6 | 2,13E7 | 1,47E3 | 9,13E5 | 1,44E7
102 4,67E0 | 9,97E3 | 1,76E5 | 3,00E0 | 5,60E4 | 1,27E5 | 2,00E0 | 2,00E4 | 1,59E5
102 0,00E0 | 1,00E0 | 1,12E4 | 0,00E0 | 3,33E0 | 2,37E4 | 0,00E0 | 3,33E0 | 5,97E3
10 0,00E0 | 0,00E0 | 5,67E0 | 0,00E0 | 0,00E0 | 1,93E1 | 0,00E0 | 0,00E0 | 2,07E1
Neg 0,00E0 | 0,00E0Q | 0,00E0 | 0,00E0 | 0,00EQ | 0,00EQ | 0,00EQ | 0,00EQ | 0,00EO
Ghi chi: E: S6 mii ciia 10, vi du 3,37E4 = 3,37x10°
I~ .
N
e AN /
N\
AN

N 4

va hiéu gia sau gdy nhiém (b).

Hinh 3.20. Twong quan ciia 3 phwong phdp tach chiét ARN (a)

Ca 3 phuong phap tach chiét ARN déu cho két qua twong duong nhau,

V6i hé sé twong quan (R) timg cap dao dong trong khoang 0,96-0,99 va khong
c6 sy khac biét tuyét d6i (p > 0,5). Bang 3.10 va Hinh 3.20 1a két qua dinh

luong ARN ¢ céc thoi diém 24, 48, va 72 gio cua ca 3 phuong phap tach

chiét.
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3.3.3. Su on dinh ciia ARN téach chiét bang TpLR

Chat luong caa ARN tach chiét bang TpLR con dugc danh gia thong
qua hé sé twong quan (R) va gia tri khac biét tuyét doi khi ARN cua ca ba
phuong phép tach chiét duoc kiém tra sau khi dugc bao quan 12 thang (-
80°C), 15 thang (-80°C), va tiép d6 2 thang (-30°C). Bang 3.11 1a két qua dinh
luong ARN cua ca 3 phuong phap tach chiét sau khi bao quan & cac diéu kién

nhiét @6 va thoi gian thuec.

Bang 3.11. Bén viing ciia ARN (56 bdan saol5pl)
& cdc diéu kién nhiét dé va thoi gian thuwe (M-0107).

Trypsine + Qiagen TpLR+Qiagen TpLR

Thoi| 12 | 15 2 ) 12 15 2 , 12 15 2
gian Goc | thang | thang | thAng | Goc | thang | thang | thang | Goc | thang | théng | thang

(-80°C) | (-80°C) | (-80°C) | (-30°C) | (-80°C) | (-80°C) | (-80°C) | (-30°C) | (-80°C) | (-80°C) | (-80°C) | (-30°C)

5,70E4 | 2,63E4 | 3,90E4 | 6,87E3 | 7,81E4 | 1,65E4 | 7,49E4 | 1,10E4 | 1,61E5 | 8,69E4 | 7,65E4 | 1,05E4

24 3,34E3 | 1,71E3 | 7,07E3 | 1,44E3 | 1,08E3 | 5,63E2 | 1,18E4 | 3,10E3 | 2,08E3 | 4,40E3 | 7,80E3 | 2,08E3

glf)f 1,00E0 | 1,90E1 | 4,51E2 | 1,74E2 | 1,00E0 | 7,00EQ | 6,36E2 | 1,10E2 | 1,00E0 | 8,00E0 | 2,44E2 | 1,01E2

0,00E0 | 0,00EO | 0,00EO | 3,90E1 | 0,00EO | 0,00EO | 1,43E2 | 0,00EO | 0,00EO | 0,00EO | 0,00EO | 0,00EQ

4,00E7 | 2,77E7 | 2,28E6 | 2,39E5 | 1,22E7 | 5,57E7 | 2,91E6 | 3,04E5 | 1,81E7 | 3,09E7 | 4,15E6 | 2,03E5

48 1,26E6 | 1,18E6 | 3,47E5 | 4,55E4 | 1,16E6 | 2,94E6 | 6,03E5 | 7,78E4 | 9,18E5 | 1,22E6 | 3,60E5 | 4,14E4

glff 3,98E2 | 1,00E3 | 8,13E3 | 1,70E3 | 6,65E3 | 1,17E5 | 9,25E4 | 1,38E4 | 5,60E3 | 6,03E4 | 5,96E4 | 7,57E3

8,90E1 | 2,00E0 | 1,75E2 | 4,10E1 | 0,00EO | 3,00EO | 2,39E2 | 6,30E1 | 0,00EO | 0,00EO | 0,00EO | 0,00EQ

1,82E8 | 2,53E7 | 2,31E6 | 2,63E5 | 1,17E8 | 3,04E7 | 2,15E6 | 2,27E5 | 3,67E7 | 2,21E7 | 1,98E6 | 1,62E5

72 5,96E7 | 5,68E6 | 9,58E5 | 1,16E5 | 2,14E7 | 1,51E7 | 1,47E6 | 1,71E5 | 3,43E7 | 7,85E6 | 9,77E5 | 1,22E5

glff 1,82E5 | 1,41E5 | 1,06E5 | 1,58E5 | 2,77E5 | 7,63E4 | 7,68E4 | 1,27E4 | 4,33E5 | 4,09E4 | 4,68E4 | 1,27E4

3,35E4 | 1,00E0 | 1,62E2 | 0,00EO | 5,70E1 | 1,00E0 | 1,14E2 | 0,00EO | 5,60E1 | 0,00EO | 0,00E0 | 0,00EO

Ghi ch(: E: S6 mii cia 10, vi du 5,70E4 = 5,70x10*
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Hiéu gia ARN vic xin soi khi chuyén tir tdm nhya 24 giéng sang tam

nhya 96 giéng dugc trinh bay ¢ Bang 3.12. Két qua cho thdy R=1 va sy khac

biét tuyét d6i theo chu ky phat hién (Ct) dao dong tir 1,0-1,1 lan.

Bang 3.12. Sur khdc biét Ct khi thir nghiém trén tam nhwa 24 va 96 giéng

(M-0107).

M-0107 24 giéng (Ct) 96 giéng (Ct) Khac biét tuyét déi
Pic 23,7 23,9 1,0

10" 27,9 28,9 1,0

107 38,8 35,3 1,1

107 Am tinh Am tinh Khdp

10 Am tinh Am tinh Khdp

Té bao Am tinh Am tinh Khop

R ~1,0

3.3.4. COng hi¢u Vvic xin séi thanh pham

Hiéu gia ARN cua 10 loat vic xin thanh phiam san xuit giai doan 2010-

2013 duoc xac dinh bﬁng real-time RT-PCR mét budc & n6ng do céy vac xin

dic, pha lodng 10™ va 102 Hiéu gia ARN cua vic xin mau chuin va cua

chinh véc xin thanh phiam cua 10 loat ndy ciing dugc xac dinh truc tiép ma

khéng qua nudi ciy ching virus vac xin trén t& bao Vero. Ngoai ra, cong hiéu

PFU van dugc xac dinh béng thir nghi€ém tao dam hoai tur.
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y = 6.3543x - 51299
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Hinh 3.21. Tuong quan hiéu gia PFU va ARN

Hinh 3.21 va Bang 3.13 trinh bay tuong quan hiéu gia PFU so vai hiéu
gid ARN khi cdy vic xin dic (R=0,67), vic xin pha lodng 10™ (R=0,90), va
vic xin pha lodng 10 (R=0,88). Hé s6 tuong quan cia hiéu gia PFU va hiéu
gia ARN chung 12 0,80. Hé s twong quan cia ARN tach chiét truc tiép tir vic
Xin so voi hiéu gia PFU <0,4. Hiéu gia ARN cua 10 loat vic xin dao dong
trong khoang [4,71x10-1,20x10%] trong khi hiéu gi4 PFU dao dong trong
khoang [1,75x10%-2,85x10%]. Hiéu gia ARN trung binh cao hon hiéu gia PFU
3,1x10° lan va hiéu gia ARN thanh phim trung binh cao hon hiéu gia PFU
1,4x10? lan.



96

Bang 3.13. Hiéu gid ARN Vdc xin soi thanh pham san xudt tai Viét Nam

Loat | ieu gis Higu gia ARN (s6 bin sao ARN/0,5ml)
pEU0emI | ARN | ARN | ARN | ARN | Thanh
’ dic 10™ 1072 chung | phim
M-0610 9,40E3 2,487 | 3,197 | 3,86E7 | 3,18E7 | 1,63E6
M-0211 1,20E4 3,88e7 | 3,717 | 7,15E7 | 491E7 | 1,58E6
M-0411 1,07E4 231E7 | 2,67E7 | 2,34E7 | 2,44E7 | 2,05E6
M-0511 1,17E4 2,217 | 2,88E7 | 5,10E7 | 3,39E7 | 1,72E6
M-0112 8,75E3 2,137 | 2,197 | 2,75E7 | 2,36E7 | 1,32E6
M-0212 1,43E4 3,77TE7 | 458E7 | 9,70E7 | 6,00E7 | 1,62E6
M-0412 1,40E4 3,89E7 | 4,67E7 | 9,05E7 | 590E7 | 1,78E6
M-0213 1,39E4 3,07/E7 | 540E7 | 6,10E7 | 4,86E7 | 1,87E6
M-0513 1,27E4 4,16E7 | 4,38E7 | 6,95E7 | 5,15E7 | 1,76E6
M-0613 1,10E4 3,69E7 | 3,42E7 | 6,95E7 | 4,69E7 | 1,30E6
M-0107 1,14E4 443E7 | 4,73E7 | 3,94E7 | 4,36E7 ND
M 1,18E4 3,16E7 | 3,71E7 | 599E7 | 4,29E7 | 1,66E6
SD 1,92E3 8,08E6 | 1,02E7 | 2,48E7 | 1,35E7 | 2,31E5
M-2SD 7,99E3 1547 | 1,66E7 | 1,03E7 | 159E7 | 1,20E6
M+2SD 1,57E4 4,77E7 | 5,75E7 | 1,10E8 | 6,98E7 | 2,12E6
M-3SD 6,08E3 7,34E6 | 6,38E6 | 0,00EQ0 | 2,42E6 | 9,68E5
M+3SD 1,76E4 558E7 | 6,78E7 | 1,34E8 | 8,33E7 | 2,35E6
Ghi chl: E: S6 mii ciia 10, vi du 9,40E3 = 9,40x10°.
M: Trung binh; SD: B¢ léch chudn; ND: Khong lam
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Hinh 3.22. Biéu do Levey-Jennings hiéu gid PFU (a) va ARN (b) vdc xin sdi.
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Hinh 3.22 14 biéu d6 theo ddi xu huéng (biéu d6 Levey-Jennings) hiéu
gid PFU (a) va s6 ban sao ARN (b) duogc chuyén tir don vi s6 mil sang don vi
Log10 cua 10 loat vic xin soi san xudt tai Viét Nam 2010-2013. Pudng mau
den 14 gia tri hiéu gia trung binh nhan (Geomean), hai dudng mau xanh 1a
khoang M+1SD, hai dudng mau vang la khoang M+2SD, va hai dudng mau
d6 1a khoang M+3SD. Puong mau xanh nudc bién 12 gia tri hiéu gia cua ting
loat vic xin thanh pham. Két qua cho thay duong biéu dién hai loai hiéu gia
rit tvong dong, luén nim trong khoang M+2SD. Sy khac biét giita cac loat
déu <0,5 Logl0, trong d6 khac biét PFU <0,21 Log10 va ARN <0,41 Log10.
3.3.5. B¢ lap lai cia phin ung

Do chinh xac cua phan tng dugc danh gia qua do lap lai trong cung
mot thuc hién phan ung (repeatability) ciia gam chuin ngoai 10'-10° ban sao
ARN/5pl khuén mau (7 lan). Két qua Hinh 3.23 va Bang 3.14 cho thay CV

trung binh ctia 7 gam chuin ngodi cua nghién ciru ndy 12 0,8% [0,4-1,3%].

0.281200

Hinh 3.23. D¢ lap lai trong cUng mét lan |am phdn #mg (gam chudn 10%-10°).
Ghicha:  Truc tung: ARn;, Truc hoanh: chu ky khuéch dai.
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Bang 3.14. B¢ lip lai trong cing mét lan 1am phdn img (Ct).

LAn thir Gam chuin
nghigm |y 10° 10° 10* 10° 10°
1 37,5 33,7 30,5 26,7 22,9 20,2
2 37,0 33,6 30,5 26,8 23,1 20,1
3 36,9 33,8 30,7 26,8 23,1 20,3
4 37,2 33,9 30,9 26,9 23,4 19,9
5 37,3 34,2 30,7 26,9 23,4 20,6
6 38,1 33,7 30,9 27,0 23,5 20,3
7 37,9 34,1 30,8 26,8 23,3 20,6
SD 0,42 0,24 0,16 0,11 0,21 0,26
M 37,4 33,9 30,7 26,9 23,2 20,3
CV(%) 1,1 0,7 0,5 0,4 0,9 1,3
CVTB 0,8[0,4-1,3]
Ghi cha:
M: Trung binh; SD: D¢ léch chudn; CVTB: CV trung binh.

D6 lap lai trung gian (intermediate precision) ciia gam chuin ngodi 10%-
10° ban sao ARN/5pl khudén mau caa 7 lan thir nghiém khéc biét dugce trinh
bay ¢ Bang 3.15. Hé s6 bién thién trung binh 1a 3,3% [2,3-4,6%].
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Bang 3.15. B¢ lip lai trung gian ciia gam chudn ngodi (Ct).

Lan thir nghiém Gam chuan
10° 10° 10* 10° 10°
1 33,0 29,3 25,8 224 19,4
2 33,7 30,5 26,7 22,9 20,2
3 33,7 30,4 26,9 23,7 19,9
4 32,0 29,4 26,0 22,2 20,2
5 33,1 30,5 271 23,7 20,2
6 34,7 31,0 29,2 24,2 20,2
7 34,8 31,7 28,4 25,1 21,0
SD 0,99 0,84 1,24 1,01 0,47
M 33,6 30,4 27,2 23,5 20,2
CV(%) 2,9 2,8 4,6 43 2,3
CVTB 3,3[2,3-4,6]

Ghi chu:
M: Trung binh; SD: B¢ léch chudn; CVTB: CV trung binh.
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Bang 3.16 . D ldp lai ciia 10 loat vic xin Qiita 2 ngay thir nghiém (Ct).

M-0107 20,10 19,95 30,18 30,36

Ghi chu:

CVTB: CV trung binh. M-0107 1a véc xin chudn.
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Pé danh gia d6 manh cta phuong phap, hiéu gia ARN & cac ndng do
cdy vic xin dic, pha lodng 107 va 10 cua 10 loat véc xin dugc thir nghiém
hai ngay khac nhau (ARN duogc bao quan 5 tuan & -80°C). Két qua Bang 3.16
cho thay sé chu ky khac biét giira hai lan thir nghiém 1a 0-1,08 chu ky va
trung vi 12 0,19 chu ky. Gia trj CV ctia 2 ngdy thir nghiém & c4c ndng do ciy
véc xin dac, 10, va 102 1a 2,7% [2,3-3,5%].

Puong thang tuyén tinh y = ax + b cua phan @ng real-time va R duoc
tinh ty dong boi hé thong Applied Biosystems mdi 1an chay phan tmg va ludn
>0,97 (Hinh 3.24).

=3

4

Threshold Cycle (CT)

1 d 145 10 il ] ¥ A;n 1000 N0 10000 0 100000
Cuantity (Copies)

e
M standard Il Unknown B8 Unknown (Flagaed)

giopa-3.51 ¥-inieroepd 4002 R&0Ees

Hinh 3.24. Puong thang tuyén tinh ciia phan iing real-time.
y =-3,51x + 40,029 va R* = 0,998.



103

CHUONG 4
BAN LUAN

4.1. Két qua san xuit cac gam chuin
4.1.1. Tao dong plasmid tai té hop va chuyén nap

Trude tién, dé thuc hién phan rng tao dong thi cAn mot san phém PCR
[132-134]. ARN/ADN téach chiét tir ching virus, chung vic xin hoic tir bénh
pham xac dinh duoc st dung 1am khuén miu cho RT-PCR/PCR [28-30]. San
pham duoc kiém tra bang chay dién di trén thach agarose c6 nong do ph hop
V6i trong luong dich cuia san pham va c6 mat thudc nhuém dai ADN (SYBR)
[135]. Kich thudc cua san pham dugc kiém tra va khang dinh dya vao thang
ADN chuin phu hop. Hinh 3.1 13 két qua phan tmg khuéch dai 7 doan gen
ma hoa protein M, HA, va NA virus cim mua va A/H5N1. M&i san pham chi
c6 mot dai ADN duy nhat, nhin rd rang va sic nét, c6 kich thude phi hop voi
vi tri khuéch dai (Bang 3.1). Pay 1a mot trong sé cac yéu té dam bao san
pham chuyén nap khong bi tap nhiém boi cac san pham khong dic hiéu.

Véi cim, mic d0 khu vic khuéch dai déu 14 nhitng doan gen 6n dinh
nhat nhung ARN ngudn st dung dé san xuét ching dwong déu duogc tach
chiét tir chung virus (cim gia cam A/H5N1 gay bénh & nguoi) hodc mau bénh
pham (A/H3N2, A/HIN1pdm09) dugc thu thap tir nhiing bénh nhan Viét
Nam dé d¢am bao khong c6 sy khac biét qua 16n vé di truyén vi san pham
ARN dugc st dung trong chan doan tai khu vuc nghién ctru cua Viét Nam.

Tao dong 1a mot ky thuat don gian, chi mat 5 phuat thyc hién, tly
thuong quy ma cd mot bude (TOPO®pCR2.1 - Invitrogen) hoic hai bude thuc
hién (0nGEM-T Easy - Promega) dé cai truc tiép mot doan ADN vao mot véc-
to mach thing biét trudc tao plasmid tai t& hop. Véc-to TOPO®pCR2.1
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(Invitrogen) ¢ dang mach thing v&i dau 3’ gin sdn Thymine (T) va
topoisomerase bang phuong phip dong hoa tri (véc-to hoat hoa). Do Taq
polymerase c6 hoat tinh van chuyén (transferase) dau tdn cung khéng phu
thudc khudn mau nén nd s& thém mot deoxyadenosine (A) vao dau 3 cua san
phim PCR. Véc-to mach thing ctia bd sinh pham co6 mot dau treo 1
deoxythymidine. DPiéu ndy cho phép san pham PCR chén va ndi duoc voi
véc-to mot cach hidu qua (cdu ndi A-T) (Hinh 4.1) [132],[134].

Topoisomerase

Topoisomerase

Hinh 4.1. So do co ché phan img tao dong (clonning).

Nguén:www.Invitrogen.com [132].
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Theo Shuman va cong sy, topoisomerase | cua virus dau gan vao ADN
kép & mot vi tri ddc hiéu va cit cac khung phosphodiester sau 5'-CCCTT cua
mot chudi. Nang lugng tir khung phosphodiester sau khi bi cat dugc bao toan
bang cach hinh thanh mot cau ndi dong hoa tri gitta 3’ phosphate ctia chudi bi
cit vd mot tyrosyl (Tyr-274) cua topoisomerase I. Cau ndi phospho-tyrosyl
gitta ADN va enzyme sau d6 bi tn cong boi 5’ cua chudi bi cit ban dau, 1am
dao chiéu phan tmg va giai phong topoisomerase. TOPO® Cloning khai thac
phan tmg niy dé tao dong san pham PCR mot cach c¢6 hiéu qua (Hinh 4.1).
Véi truong hop sit dung vec-to pGEM T Easy, do khdong c6 sin
topoisomerase nén can thuc hién thém budc gin san phim vao véc-to nho
enzyme T4 ligase (Bang 2.2.b), cac budc tiép theo thuc hién twong ty nhu véi
véc-to TOPO [132],[133].

4.1.2. Kiém tra chuyén nap

Phan tmg chuyén nap cho phép lya chon cac té bao cam bién chia
plasmid tai t6 hop dé sau d6 c6 thé nhan dong. C6 thé chuyén nap bang
phuong phap sbc dién hodc sde nhiét té bao, nhung nhiéu phong thi nghiém y
hoc thuong ding phuong phap sbc nhiét té bao. V&i nhitng phuong tién co
san, dé tai nghién ctru ndy ciing 4p dung quy trinh sbc nhiét cho ca 2 loai vec-
to theo dung hudng dan ciia nha san xuét va st dung té bao cam bién 13 E.coli
chung lacZADH5a, lya chon chuyén nap bang co ché bl a cua gen f-
galactosidase (Hinh 4.2).

Enzyme B-galactosidase la mot protein dugc ma hoa bdi nhdom gen lac
(operon) va ton tai & dang céu trac bac 4 ddng nhat (homotetramer) c6 hoat
tinh. Tuy nhién, dot bién S-galactosidase cua ching E.coli M15 lam tong hop
peptide ® va & dang bat hoat do tetramer khong duogc hinh thanh. Dang hoat
tinh tetramer s& dwoc hdi phuc khi c6 mat peptide a. Su hdi phuc chirc ning

cuia B-galactosidase dot bién nhd peptide a goi 1a sy bl a. E.coli lacZADH5¢
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| té bao cam bién mang gen dot bién lacZ (lacZ4M15) nén tong hop peptide
@ con plasmid c6 trinh ty lacZa nén tong hop dugc peptide a. Ca 2 dang
peptide ® va o déu khong co hoat tinh chirc ning nhung khi ching cing c6
mat thi tao ra dugc mot enzyme B-galactosidase c¢d hoat tinh chirc ning gidng
nhu khi trinh ty lacZa duoc chuyén nap vao té bao cam bién ma khdng co
lacZAM15. Enzyme B-galactosidase co co chat 1a X-gal - mot dong phan
khdng mau cua lactose - enzyme nay thay phan X-gal dé tao thanh 5-bromo-
4-chloro-indoxyl, chat nay ngay lap tirc tao thanh ciu trac bac 2 (dimer héa)
va duoc oxy hoa dé tao thanh mot sic td khong hoa tan c6 mau xanh nhat 13
5,5-dibromo-4,4dichloro-indigo. Nhu vay, nhitng t& bao c6 chia enzyme B-
galactosidase c6 hoat tinh s& c6 mau xanh dam, hay noi cach khéac, khuan lac
mau xanh dam c6 nghia 1a té bao cam bién chira véc-to mang lacZa khdng bi
pha hiy (khong co hién twong chén trinh ty dich vao hay chuyén nap khdng
thanh céng). Phuong phép sang loc bang chon khuan lac mau trang/xanh dya
vao Viéc pha huy qua trinh bu o. Khi ADN dugc chen vao véc-to gitra gen
lacZa thi gen nay bi pha hiy va do vay khong tong hop duogc peptide o nén
khong tao thanh dugc enzyme B-galactosidase c6 hoat tinh dan dén X-gal
khong bi thity phan dé chuyén thanh dang sic t& mau xanh, hay néi cach
khac, khuan lac mau tring 1a nhitng khuan lac khong tao dugc enzyme p-
galactosidase c6 hoat tinh do plasmid chtra trinh ty dich d& chen vao lacZa
(chuyén nap thanh cong). Hinh 3.2 cho thiy trong sé hang trim khuan lac
E.coli moc trén cac dia thach LB duong kinh 9cm, khéng c6 hoac chi c6 vai
khuan lac mau xanh dam, con lai toan bo déu c6 mau tring hodc xanh nhat.

Diéu ndy cho thay phan tng chuyén nap cua dé tai nay da thanh cong [136].
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»

Hinh 4.2. Co ché bu a lwa chon cdc té bao cam bién. Véc-to TOPO pCR2.1.

Mic du ¢6 thé lwa chon chuyén nap bang cach dia vao mau sic khuan
lac nhung khang sinh ampicillin v&i ndng d6 cao 50-100pg/ml dugc thém vao
moi truong dé dam bao nhiing vi khuan tap nhiém khong thé moc dugc con
nhitng vi khuan chtta plasmid tai t6 hop van co thé phat trién binh thuong do
véc-to c6 chira cac gen dé khang khang sinh nay [132],[133].

Sau khi d4 c6 nhitng khuan lac tring hodc xanh nhat (chuyén nap thanh
cdng), san pham chuyén nap duogc kiém tra bang khuéch dai sir dung moi dic
hiéu va mdi cua véc-to (cip modi T7/M13R) dé khang dinh vé mait kich thudc
san pham ADN dich d4 chén duoc vao véc-to. Néu chi sir dung cip moi dic
hiéu ma khong phai mdi ciia véc-to thi Van cé thé co truong hop dwong tinh

gia do ADN khudn miu cua phan Gng chuyén nap van ton tai trong moi
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[132],[133].
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khuéch dai cht chua thuc sy duwoc chén vao vec-to.

Xmn| 2009
Nae |
Scal 1890 2707 T7 <oooooococococo
1 start
1 oni Apal 14
Aatll 20
Sphl 26
BstZ | 3
Amp’ Neol 37
pGEM®-T Easy lacZ BstZz| | 43
Vector LT Secit | 49
(3015bp) EcoR| 52
4........................
Spe | 64
EcoR | 70
Not | 17
BstZ | 17
) Pstl 88
Ori Sarl 90 4..............

Nde | 97
sac| 109
BstX | 118

Nsil | 127 s

141 2

SPB H

pGEM®-T Easy Vector

T7 Transcription Start

5 ... TGTAA TACGA CTCAC TATAG GGCGA ATTGG GCCCG ACGTC GCATG CTCCC GGCCG CCATG
¥ ... ACATT ATGCT GAGTG ATATC CCGCT TAACC CGGGC TGCAG CGTAC GAGGG CCGGC GGTAC

T7 Promoter

GCGGC CGCGG GAATT CGATTZ
CGCCG GCGCC CTTAAGCTA

Sacll  EcoR|
BstZ1

Il I | I

Apal Aatll Sphl BstZ | Neal

ATCAC TAGTG AATTC GCGGC CGCCT GCAGG TCGAC
YTTAGTG ATCAC TTAAG CGCCG GCGGA CGTCC AGCTG
| I—

BstZ |

(clon ed insert)
Spel EcoR | Pstl Sall

SP6 Transcription Start

CATAT GGGA GAGCT CCCAA CGCGT TGGAT GCATA GCTTG AGTAT TCTAT AGTGT CACCT AAAT ... ¥

GTATA CCCT CTCGA GGGTT GCGCA ACCTA CGTAT CGAAC TCATA AGATA TCACA GTGGATTTA ... &

151 TMADEBA

" | SP6 Promoter

Ndel Sacl

BstX | Nsil

Hinh 4.3. Ban dé genome ciia véc-to pGEM T-Easy.

Nguon: www.promega.com [133].

Hinh 3.3. 1a két qua khuéch dai doan gen 7 ma hda protein M virus cim
mua A, trong luong dich khi khuéch dai v6i moi dic hiéu A1/A2 1a 212bp
(giéng 3-9) con trong luwong dich khi khuéch dai v6i mdi vec-to T7/M13R 1a
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khoang 410bp (giéng 11-17). Vé Iy thuyét, PCR 1a mot qua trinh nhic lai cua
3 phan tng lién tuc: bién tinh ADN soi kép thanh ADN soi don; gdn méi dic
hiéu vao chudi ADN sgi don tai dau 5°-3"; va kéo dai chudi nho hoat tinh
enzyme tir ddu 3’ theo hudng 3°-5” dé tong hop chudi ADN bé trg méi. Chiéu
dai cua san pham 14 téng chiéu dai cia 2 doan moi va chiéu dai khoang cach
gitta 2 doan mdi cua khuén mau [2],[47]. Dwa va0 Céu triic cua ban do
genome cua vec-to pPGEM T Easy ta c6 chiéu dai mdi T7 va M13R tuong tmg
la 20bp va 17bp, trinh tu chirc ning gitra 2 moi 14 163bp, va san pham dich 1a
212bp. Tong kich thudc san pham dich khi khuéch dai véi cap moi T7/M13R
phai 12 212bp + 37bp + 163bp = 412bp. Nhu vay, Xét vé mit kich thudc, san

pham dich da cai duoc vao vec-to [133].

Trén thuc té, Van c6 nhiing truong hop san pham khuéch dai c6 kich
thudc nhu mong mubn nhung d¢ lai 1a san phém khong dac hiéu, mot diéu rat
hay xay ra ¢ nhitng ngudi moi 1am thir nghiém tao dong va chuyén nap. Giai
trinh tu gen véi cap mdi cia vée-to, vi du T7 va M13 R, va tét nhit 1 giai
trinh tu 2 chiéu dé khang dinh chuyén nap ¢ muc nucleotide. Hinh 3.4.b cho
thy, sau trinh ty T7 “TAATACGACTCACTATAGGG” Ila cac trinh ty chic
nang khéc cua vec-to
“GGGCGAATTGGGCCCGACGTCGCATGCTCCCGGCCGCCATGGLCCGC
GGGATT” va trinh tu nay duoc ndi lién véi trinh tu cua doan gen 4 ma hoa
protein HA cua virus cim A/H5N1 (“CGATT......”"), diéu ndy cd thé khang
dinh & muc do nucleotide rang trinh tuy dich doan gen 4 ma hda protein HA
cua virus cam A/H5N1 d& duoc cai vao vec-to [132],[133],[137],[138].

Sau khi c6 két qua giai trinh tu gen, so sanh voi trinh tu cua NCBI tai

http://www.ncbi.com dé xac dinh chinh xdc vi tri cia doan gen dich, tén

chung, cic chung gin nhit, ty 1& dong nhat va vi tri khac biét ¢ muc

nucleotide cta cac chung gan nhat do day 1a mot trong nhiing trang mang
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chtra nhiéu thong tin di truyén cta virus nhat. Hinh 3.5 va Hinh 3.6 cho thay
chung virus cam mua sir dung trong dé tai nghién ctu nay duoc khing dinh
bang Blast va gan véi ching virus cim mta H3N2 A/Rotterdam/577/1980 véi
s6 dang nhap 12 CY112354 va vi tri khuéch dai 12 101-312, ding vé6i thong tin
vé vi tri va trinh ty moi ma tac gia Donofrio va cong su thiét ké cap mdi dic
hiéu A1/A2 d& cong bd. Bang 3.1 1a tong hop céac thong tin vé chiéu dai va
gen dich cua cic tac nhan nghién ciu trong dé tai ndy. Khu vuc khuéch dai

déu 1a nhitng viing 6n dinh nhit nén hoan toan phu hop cho chan doan [139].
4.1.3. Tao mach thing ADN plasmid bang cit enzyme giéi han (RFLP)

ADN phai ¢ dang mach thang dé san pham ARN tong hop c6 chiéu dai
ddng nhét (Hinh 2.2). Hiéu gia ARN ti uu phu thudc vao khudn mau phan
mg phién m4, trc 14 ADN mach thing cua giai doan cat ADN mach vong
bang phan tng cit enzyme giéi han (restriction fragment length
polymorphism - RFLP) [37],[134].

Mdi véc-to thudng c6 mot hodc mot vai enzyme tao mach thang ma vi
tri cat enzyme tao ra mot khoang t6i wu tinh tir trinh ty chic nang phién ma.
Véi vée-to TO PO®pCR 2.1, enzyme tao mach théng la Hind III va kich thuéc
ADN cua mach thing 14 3890bp, trong khi enzyme tao mach thing cua
pGEM-T Easy la Sall véi kich thudc 3015bp [132],[133]. Sau khi tao mach
thang, dién di kiém tra san pham dé bao dam plasmid d& dugc cit hoan toan,
c6 kich thuéc dich nhu mong mudn (kich thuéc dich bang téng kich thudc
clia véc-to va san pham dich), ludn dién di cing véi chig duong 13 plasmid
mach vong (khdng cit enzyme gidi han). Hinh 3.7 cho thiy plasmid tai to hop
chira mot doan gen mé& hoa protein M cua virus cim mua A dugc tao mach
thang tir plasmid mach vong st dung vec-to pGEM T Easy nén kich thuéc
dich mong mudn 1a 3015bp + 212bp = 3227bp. Cung phan tir nhung mach

vong ludn c6 kich thuéc khac mach thiang véi 3 dai ADN dai dién cho céu
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tric vOng, X04n va siéu xoan. San pham RFLP chi c6 mot dai ADN duy nhat,
khong c6 céc dai phu, diéu ndy cho thiy phan Gmg RFLP d4 cat hoan toan
plasmid mach vong, dam bao san phdm cua phan tng phién ma 1a ddng nhit.
Ngoai ra mach thing luén nam giita trong lwong mach vong va mach xodn
ctia plasmid mach vong cho thiy day chinh 1a kich thuéc mong mudn.

Vi phién mé truc tiép, do trinh ty chic niang dugc gan vao mdi nén
san pham luon 12 ADN mach thang véi kich thuéc bang tong chiéu dai trinh
ti dich, chiéu dai cta cap mdi, va chiéu dai trinh tu chic ning dwogc cai vao
mdi. Hinh 3.8 cho thiy san phim khuéch dai véi moi cai bién khoang gan
200bp, chinh 1a tong chiéu dai (191bp) doan gen 7 ma hoa protein M cia cam
A/HIN1pdmO09 (154bp) va chiéu dai cua 2 cip mdi cai bién (37bp). San pham
sang, rd rét, khong co dai ADN phy. Diéu ndy khing dinh san pham dich da
duoc khuéch dai v6i cip mdi cai bién va khdng cd cac san pham khong dic
hiéu [140-142].

4.1.4. Két qua phién ma in vitro

Phién ma in vitro ¢ thé san xuit dén mic mg ARN/phan Gng 20ul
trong khoang 30 phut [37],[143]. Dé tai nghién ciru ndy sir dung bo sinh pham
phién ma véi hiéu gia cao (T7RiboMAX™) [37].

Co ché cua phan tng phién ma in vitro ¢6 dién 1a str dung trinh tu chirc
ning phién ma T7 vdn co cua véc-to. Sau khi cit bang enzyme gidi han tao
ADN mach thing, dau phién ma cia san pham dich 1a trinh tu chic ning
phién ma T7, cach trinh ty dich mot khoang t6i uu, dau con lai ty do, thuong
|4 vi tr ¢t enzyme gidi han (Hinh 4.3), diéu ndy 1am cho san pham dich ARN
luén cd chiéu dai bang nhau (ddng nhat) [37],[143].

Theo tac gia Innis va cong su, mot trong sd cac ung dung cua thiét ké
cap mdi st dung trong PCR 1a danh ddu mdi. C6 thé gan mot sb trinh tu chirc

ning hodc chat danh ddu vao dau 5° cua mot hodc ca hai mdi dé chén vao san
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pham PCR trong qua trinh khuéch dai biotin hay dig, chit huynh quang,
enzyme, vi tri Cit enzyme gidi han, cac trinh ty hoat héa ARN polymerase...
dé phuc vu cho budc tom bat, phat hién san phdm PCR, va cac muc dich
khac. Dé tai nghién ciru nay da cai bién moi bang cach cai thém vao cip moi
dic hiéu trinh tu phién ma T7 & mot dau ciia mdi xudi va poly T & dau con lai
ciia moi nguoc (cai bién ca 2 mdi) dé chén duge cac trinh ty chirc ning nay
vao san pham khuéch dai nham muc dich phién ma truc tiép. Co ché ciia phan
mg phién mé in vitro truc tiép 1a cip moi cai bién ciing chira trinh ty chirc
nang phién ma T7, cach trinh ty dich khoang 20 nucleotide va dau ty do 1a
dudi poly T nén san pham phién ma ludn c6 dudi poly A, mot tin hiéu két
thiic chudi. Nhu vy, san phdm van chtta mot trinh ty chirc nang phién md ma
khong can qua budc tao dong va tao mach thang [47],[134].

Phan tng phién ma lubn phai co6 ching dwong di kém bo sinh pham
(PGEM) déng vai trd Kiém soat chat lugng phan tng. Hinh 3.9 cho thiy san
pham phién ma c6 2 dai ARN khi dién di 1a 1,1Kbp va 2,3Kbp, ding véi
khuyén cdo cua nha san xuat. Diéu ndy khiang dinh phan tng phién ma chay
t6t [37].

Hinh 3.10.a cho thiy khuéch dai khudn mau ARN vira dugc tong hop
bang phién ma in vitro véi cac cap moi dic hiéu déu cho cac san pham dich
nhu mong muédn cua 4 tac nhan virus cim moa A, hRSV, cim B, hMPV
tuong tng 1a 212bp, 278bp, 365bp, va 537bp. Sau phién ma in vitro, khudn
mau ADN bj pha hiy bing enzyme RQ1 dé dam bao qua trinh khuéch dai
khong bi anh hudéng vi néu ADN con s6t lai thi cho di phan tng RT khong
chay nhung van thu duoc san pham dich nhu mong mudn nén ngoai viéc
Kiém tra san pham bang RT-PCR nhu quy trinh ¢4 dién, can phai kiém tra
khudn mau ADN d4 duoc pha huy hét hay chua bang cach tién hanh RT-PCR
nhu thong thuong nhung khong c6 bude RT (sinh pham RT-PCR nhung chu
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ky nhiét khong c6 budc RT). Hinh 3.10.b cho thay khi khong ¢ budc RT, tat
ca cac giéng déu &m tinh hoan toan, nhu vay két qua ndy ching minh ring
ADN khudn miu caa qué trinh phién ma d4 dugc pha huy hét. Nguoc lai,
plasmid 13 khuén mau ADN van cho san phdm dich nhu mong mudn mic du
khong ¢6 bude RT (Hinh 3.10.c). Két qua nghién ciru chirng minh duoc rang
khi ADN d4 bi pha hiy hoan toan thi két qua khuéch dai 1a tir khuon mau
ARN vira duoc tong hop. Pay ciing 1a cach Kiém tra san pham ma mot sb tac
gia sir dung khi san xuat ching dwong ARN bang phién mé in vitro [6],[121].

Hinh 3.11 1 dang duong cong dién hinh khi do néng d6 ARN
[144],[145]. Tir két qua nay va kich thudc dich cia san phdm sau phién ma
(Bang 3.1 va Hinh 4.3) c6 thé tinh toan san luong phién ma cho timg san
pham. Bang 3.2 va Hinh 3.13 cho thiy san lugng phién méa cua dé tai rat cao,
6n dinh, dao dong tir 1,59x10™-1,2x10" ban sao. Nhu vay, san lugng ARN
nay la du dé sir dung trong mot thoi gian 1au dai. Trong vong 30 phat, tir mot
lwong khuon mau 12 1-2,5pl, chi bing mot phan g phién ma 20ul, san lwong
ARN thu dugc dat thdp nhat 1a 10" ban sao cho phuong phap phién ma cb
dién va 10" ban sao cho phuwong phap phién ma truc tiép. Mdi phan tng RT-
PCR c6 dién st dung 10%-10° ban sao thi lwong ARN méi duoc tdng hop c6
thé st dung cho khoang 10" phan @mg. Néu ap dung cho real-time v6i gam
chuin ngoai 10'-10° ban sao/phan trng thi san lwong 1,2x10" ban sao ciing c6
thé sir dung cho 10" phan tng. D4y khong nhiing 13 phuong phap san xuét
ching duong 6n dinh, c6 hiéu gia cao dung cho chan doan, nghién ctu, ma
con ¢6 thé 1am co sé cho san xuat cic bd mau chuan ARN sir dung trong
chuong trinh EQA NAT véi mot pham vi rong.

Mot hdn dich ARN tinh khiét va c6 trinh tu dich dong nhat, ngan hon
so v6i ARN toan bo genome virus, ¢6 chia vi tri gan cho cap moi dic hiéu da

dugc tong hop in vitro. Két qua danh gia d6 nhay phat hién cua chimg dwong
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ctia nghién ctru ndy (Bang 3.2) trling véi s6 1iéu khuyén cdo cua dy an SISEA,
két qua cua cac don vi thanh vién tham gia du 4n [123]. Dua vao két qua danh
gia tinh on dinh cua ARN nay trong sudt thoi gian nghién ciru tai phong thi
nghiém (03/2011 - 04/2014 v&i 41 1an xét nghiém phirc hop ARN 10* ban sao
cho mdi virus cim mua A, hRSV, hMPV va 10° ban sao cho virus cam B; 18
lan xét nghiém cho mdi gam chuan cua thir nghiém real-time) va tai khoa
virus, Vién Pasteur Nha Trang (nam 2012 v6i 18 1an xét nghiém phirc hop
ARN 10* ban sao cho mdi virus cim mua A, hRSV, hMPV va 10° ban sao
cho virus cim B) (s6 liéu cu thé khong duogc chi ra trong dé tai nghién cau
nay), ARN tong hop bang phién ma in vitro nay van c6 thé sir dung dugc it
nhat sau 3 nam (s6 liéu cua dé tai nghién ciru tuyén chon cap Bo Y té da
nghiém thu 06/2014 va khong duogc chi ra trong dé tai nghién ciru nay) [126].
Nhu vay, ARN duoc san xuat theo phuong phap phién ma in vitro that su da
tranh dugc mot sd nhuoc diém cua ARN tu nhién ma ching ta van st dung
cho céc phan tng sinh hoc phan tir. Cac gam chuin ndy thuc sy hitu ich cho
khau kiém soat chit luong ctia qua trinh dam bao chit lugng phong thi
nghiém, 4p dung cho ca chan doan va nghién ctru. Gam chuén ngoai cim cua
nghién ctru da duoc st dung nhu cac mau ndi kiém cho chinh dé tai nay dé
dam bao phan tng chay tot va han ché 4m tinh gia do nong do chimg dwong
st dyng 1am khudn mau khong cao (muc tiéu 2) va trong xét nghiém hang
loat virus dudng ho hap cua mot sé nghién ciru khac va trong dao tao tai Vién
Vé sinh Dich t& Trung wong cho cac tuyén co so [64],[124],[146],[147]. Gam
chuin ngoai soi cua nghién ciru 10*-10° ban sao/5ul khudén maiu duoc sir dung
dé dinh luong s ban sao ARN virus si cho myc tiéu nghién ctu 3 ciia chinh
dé tai nay. Ngoai ra, c&c gam chuan ngodi ndy ciing duoc sir dung dé san xuit
bo mau chuin (panel) sinh hoc phan tir trong danh gia nang lyc xét nghiém

(s6 liéu khong duogc chi ra ¢ dé tai nghién ciu nay).
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Mic du phién ma co dién gdm nhiéu budc va san luong thap hon phién
ma truc tiép nhung co thé giit duoc ching E.coli tai t6 hop vinh vién va
nhitng chu ky phién ma sau khdng can budc tao dong va kiém tra chuyén nap
nita (Hinh 2.1). St dung phuong phéap phién ma ¢ dién hoic truc tiép déu co
thé ap dung cho ca cac trinh ty chirc ning phién mi T3 hay SP6
[37],[132],[133]. Phién ma truc tiép c6 thé ap dung cho bat cir mot doan mdi
nao, ap dung cho ca virus ARN sgi kép nhu cac Alphavirus hodc cho nhitng
trinh ty rit nho, hodc cho trudng hop chén ca genome va0 vec-to va vi tri

phién ma dich ndm qua xa trinh tu chtrc ning phién ma [140-142].
4.2. Ty 1 nhiém cim tai Hai Dwong nim 2009-2011
4.2.1. Pic diém doi twong nghién ciru

Trong nghién ctru ndy, 336; 452; va 485 mau bénh pham SARI d4 duoc
thu thap lién tuc theo dung dinh nghia ca bénh tir 1/2009 dén 6/2011, c& miu
I6n va kha dong déu giita cac nam bao dam luc nghién ctru trong mot sd tinh
toan thong ké ciing nhu d tin cdy khi phan tich theo thoi gian. Tuy nhién, su
phan bé khong déu theo gisi tinh (nam/nix = 1,3 lan) va nhom tudi (63,3% doi
trong nghién ciru 13 tré <5 tudi) co anh hudng dén viée phan tich va bién luin

két qua.
4.2.2. Ty 1§ tir vong va nhiém clm ciia bénh nhian SARI

Trong nghién ctu nay, c¢6 1 truong hop tir vong (bénh nhan nam, 70
tudi) do cum A/HIN1pdmO09, chiém 0,08% cac trudong hop duong tinh véi
cim. Véi trudng hop ndy, trude tién, bénh pham duge tach chiét dé khuéch
dai gen noi chuan. Pay 1a mot gen ludén cd mit & moi té bao ngudi, két qua
khuéch dai gen nay dwong tinh khang dinh chat lwong tach chiét ARN duoc
dam bao [148],[149]. Két qua khuéch dai véi virus caim A/HIN1pdm09 (doan

gen 7 mé& hoa protein M, doan gen 6 mé& hoa protein HA, va doan gen 4 mé
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hoa protein NA) duong tinh va két qua khuéch dai v6i virus cam A/H5N1 4m
tinh khang dinh trudng hop nady nhap vién vi cim A/HIN1pdmO09 chir khong
phai vi cim A/H5N1. Két qua phat hién vat lidu di truyén cta 18 tic nhan
virus khac cua du an SISEA déu 4m tinh (s6 liéu khong duoc néu ra & nghién
ctru ndy) ¢ thé huéng t6i khang dinh nguyén nhan tir vong ciia bénh nhan
nay la cdm A/H1N1pdm09. Theo phén tich cua tac gia Field va cong su, qua
trinh 1am sach virus cim ¢ dudng hd hip nho interferon va dap tmg mién dich
giy doc qua trung gian té bao phu thudc khang thé (Antibody-Dependent
Cellular Cytotoxicity - ADCC), té bao diét tu nhién (Natural Killer - NK) va
té bao lympho T [1]. Péap tng mién dich & ngudi ¢ tudi bi han ché, day co
thé 12 mot trong sd cac 1y do gdy tr vong ciia bénh nhan ndy. Do khéng co
théng tin khac nén chung t6i khong phan tich dugc nguyén nhan tir vong lién

quan dén cac bénh 1y kém theo.

Bang 3.3 va Hinh 3.14 cho thay, ty 1&¢ nhidm virus cim B 12 6,4%, khéa
6n dinh giita cac nam (6,8%; 6,6%; va 5,8%) (p>0,05) trong khi virus cim A
chiém 1,9%, lai dao dong (4,2; 0,4; va 1,6%) (p<0,01), diéu ndy c6 thé do
nim 2009, sé lugng mic cum A duoc phat hién roi vao thoi diém trude khi
dai dich cim A/HIN1pdmO09 xay ra. Ty 1é¢ nhiém cim A/HIN1pdm09 la
10,4%, ty 1€ phat hién khac biét c0 y nghia gitta cac nam (p<0,0005). Pai dich
Xay ra nam 2009, $6 lugng bénh nhéan méc nhiéu nén ty 1& nhiém cao nhat
(24,1%), nam 2010, ty 1¢ duong tinh chi con 0,2% do day la giai doan cudi
cua dai dich va trong quan thé co thé d& c6 mién dich véi chung virus méi
nay. Nam 2011, ty 1& nhiém 1a 10,5%, nhu vay day 1a vu dich méi. Do bénh
pham chi duoc thu thip dén thang 6 nam 2011 nén c6 thé day chua phai 1a
con s6 thong ké cubi cling. Con s méc cam A/HIN1pdm09 cua timg nim
trong ddéng voi cac cong bd cua nhidu tic gia Viét Nam va qubc té

[61],[62],[64],[85],[86],[123],[150].
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C6 thé c6 mot ty 18 bao vé chéo giita cam A/HIN1pdmO09 va cim mua
A/HIN1 nén ty 1¢ nhiém cim mia A giam di 16 rét vao nam 2010 va 2011
(p<0,0005) hoic ciing co thé do dic diém sinh hoc cua virus cim, khi c6 mot
chang virus cim mai xuét hién thi n6 thuong chiém wu thé hon nhing chung
d4 ton tai trude d6 [1],[38],[45]. Nghién ctru nay khong xac dinh phén tip cim
mua A nén khong thé phan tich dugc phan tip cua chung luu hanh trude va
sau khi xuét hién dai dich. Nguy&n nhan chinh l1am dich cam xay ra hang nam
la do su da dang khang nguyén lam xuat hién lién tyc cac bién chung ma c6
thé khong chiu tac dung ctia mién dich tir nhitng 1an nhiém cim trude va gay
tai nhidm [1],[38]. Hién tuong thay doi dot ngdt khang nguyén chinh la
nguyén nhan cua cac vu dai dich cim, trong d6 c6é dai dich cam
A/HIN1pdm09 [83]. Piéu ndy giai thich tai sao ty 1& nhim cGm
A/HIN1pdmO09 rat cao vao nim 2009 va giam xudng mot cach rd rét con

0,2% & nam tiép theo.

Ciing theo tac gia Field va cong su, virus cim truyén bénh tir nguoi
sang ngudi qua duong khong khi, didu ndy giai thich hinh thai xuat hién bénh
dot ngot va muc do lan truyén dich nhanh trong cong déng [1]. Virus cdm
truyén bénh tir ngudi sang ngudi do dich tiét duge dao thai qua cac hat khong
khi 1-5um, cha yéu do ho. Vi tri xdm nhap 1 16p mang nhay chira thu thé bao
phii niém mac duong ho hap va cay khi phé quan. Luong virus trong dich tiét
va mirc do trAm trong cua bénh twong quan tuyén tinh v6i nhau. Virus c6 mit
trong dich tiét khoang 3-5 ngay ¢ ngudi 16n va 1au hon ¢ tré nhod hodc ngudi
I6n c6 lam sang thé ning, hiém khi phat hién dwgc virus trong mau
[1],[38],[44],[45]. Co so 1y thuyét ndy clng véi hién tuong thay ddi dot ngot
khang nguyén giai thich tai sao dai dich caim A/HINIpdmO09 lai c6 ty 1¢
nhiém rat cao nam 2009, hinh thai dich hinh chit ‘V” va “W” cta cim mua va

cum dai dich, va thoi gian kéo dai dich cim tai dia phuong [44].
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Nghién ciru nay khong phét hién duge truong hop nao nhiém cum gia
cam A/H5N1 ¢ nguoi. Két qua nghién ctru phd hop voi mot s6 cong bd cua
cac nude thudc cung du an va trong khu vuc [62],[82],[86]. Mac du vay, co tir
vong va con sé 18,7% dwong tinh voi cam (chua tinh 0,5% dwong tinh véi
clim C) va chiém 29,3% trong tong sd cac mau duong tinh voi virus cho thay
vai tro quan trong cta virus cum gay SARI ¢ tré em tai tinh Hai Duong (Hinh
3.14 va Hinh 3.15). Mét ty 18 nhiém cam cao ciing phd hop voi mot s6 nghién
ctru trong ciing khudn khé du an [85],[123],[150].

Do nghién ciru khong thu thap bénh pham cia tt ca cac bénh nhan dap
mg dinh nghia ca bénh nén ching tdi khdng thé tinh va phan tich theo ty 1&

nhiém mdi (incidence) hay ty 1é hién nhiém (prevalence).

Hinh 3.16 cho thay ty 1¢ dong nhiém ctia cim Vi mot tic nhan virus
khéc trong 2,5 nam nghién ctu lién tuc 1a 10,5%, mot con sd kha cao va
trong dong véi cac nghién ciru khac [123],[150]. Trong s nay, dong nhiém
clm B cao nhat, chiém t6i 18,5%, tiép d6 1a ddng nhiém cum mda A chiém
8,3% va dong nhiém cim A/HIN1pdmO09 thap nhét voi 5,3%. Ty 1& dong
nhiém cim véi 2 tac nhan virus khac chiém 3,4% va khong c6 truong hop nao
cung ldc nhidm 4 virus. Ty 1& ddng nhiém cao va mic d6 dong nhiém nhiéu
vé6i cuing lGc ¢6 thé nhiém téi 3 tac nhéan virus (Bang 3.5) ciing 1a mot kho
khan khi x4c dinh tac nhan gy bénh chinh, nht 14 khi phan tung dinh luong
truc tiép khong duoc ap dung cho ting tac nhan va day 1a mot nghién ciru mo
ta chir khong phai 1a mot nghién ciru bénh-ching. Trong s6 cac tac nhan ddng
nhiém, HRV va hMPV chiém cao nhét, bao gdm ca déng nhiém véi 1 va 2 tac
nhan virus. Diéu ndy c6 thé giai thich 1a do hién twong cung lwu hanh cua
virus cim va céc virus khéc, trong d6 HRV va hMPV 1a 2 trong sé cac virus
c6 ty 1& nhidm cao nhat, tuong tng 12 17,4% va 5,0% [123],[150-152]. Ngoai

ra, HRV 1a virus duong rudt, khdng ¢ vo ngoai nén kha bén viing, luu hanh
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quanh nam, thoi gian dao thai ti vai tun, va theo mot sé nghién ctru thi virus
nay con dugc phat hién & ca ngudi lanh nén ty 1& nhiém va dong nhidém véi
HRV c6 thé cao hon cac tac nhan khac [153]. Mot nghién ctru khéac trong
cung khuén khé dy an, Nguyén Thi Thudng va cong sy d4 ching minh dugc
su twong quan chit ché (R=0,95) giira ty 1é nhiém va ty 1¢ ddng nhiém cua
hMPV Vvéi cac tic nhan virus khac [154]. Nhiém va dong nhiém cac virus
clim c6 thé cling tuong tu. Két qua ndy cho thay viéc giam sat virus hoc, dich
t& hoc hang loat tac nhan va dinh luong timg virus trong chan doan c6 thé
dong mot vai trd quan trong gép phan xac dinh nguyén nhan gay bénh thuc
su. Mot diém dang luu y trong nghién ciru ndy 1a c6 hién tuong dong nhiém
gitra cac virus cam voi nhau nhu cam mua A va cum B, cidm B va cim
A/HIN1pdm09, cim A/H1IN1pdmO09 va cim C. Bang ching ndy cho thiy vai
trd quan trong trong nghién ciru bénh hoc cum do hién twong tai to hop giira
cac chi cim c6 thé 1am bién doi vé doc luc va kha ning lay bénh ¢ nguoi
[1],[44],[45]. Két qua ctia nghién ctru ndy ciing phl hop v6i nhitng cong bd
trude ddy rang cim A va B ¢ thé dong thoi luu hanh trong ciing mot nam va
su lwu hanh cua virus ndy khdng anh huong dén su luu hanh cua virus khac
va nguoc lai. Theo nhiéu tac gia, trong ciing mot nim thudng chi c6 mot phan
tip cim A néi 1én, do dé tai nghién ctru nay khong xac dinh phén tip cim A
nén ching tdi khdng phan tich sy luu hanh ciia cac phan tip va déng nhiém
gitra cac phan tip [1],[38],[44].

So sanh véi s liéu ctia Vién Pasteur Thanh phd H6 Chi Minh thyc hién
tai Bén Tre trong cung khudn khé hop tic nghién cau, ty 18 nhiém cim
A/HIN1pdm09, cim mua A, va cam B tuong Gng 1a 1,4%, 2,7%, va 1,0%.
Cam tai Mién Nam thuong luu hanh vao mua hé va c6 hién twong chuyén
sang thang 5-7. Diéu kién thoi tiét c6 thé 14 mot trong sé cac ly do 1am két

qua khac biét gitta 2 don vi nghién ctru [61],[150].
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So vé6i nghién ciu ctia Thim Chi Diing va cong sy tai mot x4 cua
huyén Cam Son, ciing thudc tinh Hai Duong, nghién ciru ndy ciing c6 mot sb
diém tuong ddng 1a dinh nhiém cam A/HIN1pdm09 déu roi vao thang 9 va
thang 10 nam 2009. Chang t6i khong so sanh dugc ty 1€ va sy luu hanh cia
clm mda A va cm B vi nghién ctru ctia Tham Chi Diing ¢6 ¢& mau dugc xét
nghiém nho (54 mau) [64].

S0 Véi cac con sb cua Trung tdm cim qubc gia va Khoa Dich t& Vién
Vé sinh Dich t& Trung wong tong hop s6 liéu ciim toan qudc bang xét nghiém
RT-PCR, két qua cia dé tai ndy c6 ty 1¢ nhiém cam nhin chung thip hon so
V6i s6 lidu ctia nghién ctu giam sat trong diém ILI (22%), diéu ndy co thé
giai thich do trong cong bd cia Nguyén Thu Yén va cong sy, dbi twong
nghién ctru dugce giam sat & cong ddng, chi co tridu chimg cim, khong phai
bénh nhan SARI nhap vién nén dinh nghia ca bénh rong hon nhiéu so véi
SARI. Khi so sanh véi sb liéu ctia bénh nhan phai nhap vién, ty 1¢ duong tinh
ctia nghién ciru ndy Van thap hon so v6i con s6 nghién ctru cia Nguyén Thu
Yén va cong su (19%) do nhom bénh nhan ILI mac di phai nhip vién nhung
dinh nghia ca bénh van rong hon SARI [62],[86].

So v&i nghién ctu vé SVP giai doan 2006-2012 trén 888 bénh nhan
viém phdi niang ctia Vién Vé sinh Dich t& Trung wong (Nguyén Thu Yén va
cong su), ty 1€ duong tinh véi1 ciim no6i1 chung (A/HIN1, A/H3N2, A/H5NI,
A/H1N1pdm2009, va cim B) la 145 ca chiém 14,0%, trong khi két qua cua
dé tai nay lai cao hon (18,7%), 18 rang c6 tiém can hon nhung vi nghién ctu
ctia Nguyén Thu Yén va cong su chi nham vao cac bénh nhan viém phdi ning
nén c6 thé dinh nghia ca bénh lai chit ch& hon so voi nghién ciru cua du an
SISEA 1a SARI ma khdng can phai chan doan xac dinh SVP. Ca hai s6 liéu
déu dang tin ciy do ¢& mau rat 16n (1273 va 1034 mau) [62],[86].
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Trong nghién ciru ndy, ty 1& duong tinh & bénh nhian SARI tir cao dén
thip 1a A/HIN1pdmO09 (10,4%), cim B (6,4%) va A/HIN1 va A/H3N2
(1,9%), twong dwong véi nghién ciru SVP ctua Nguyén Thu Yén va cong su,
trong d6 A/HIN1pdm09 chiém ty 18 cao nhét 12 7,1%, cao hon so véi céc loai
cum khéc [62],[86].

So sanh véi nghién ctu trén bénh nhan SARI nam 2011-2012 cua
Nguyén Thu Yén va cong sy tién hanh trén 1578 bénh nhan & 5 co sd' y té, ty
1&¢ nhiém cam A/HINIpdm09, A/HIN1 va A/H3N2, cim B, va A/H5N1 lan
luot 12 2,9% (1,1-4,4%), 1,5% (0-2,2%), 3,9% (0-5,8%), va 0,1 (0-0,3%).
Nhu vay mac di van c6 su khac biét trong dinh nghia ca bénh, quy trinh xét
nghiém nhung sb liéu cta dé tai ndy vé cim mua A va cim B rit gan vdi sb
liéu ctia nghién ctru ctia Nguyén Thu Yén va cong su, trir trudng hop cum
A/HIN1pdm09 do ndm 2011-2013, phan tip cim A nay van cOn luu hanh
nhung khong chiém wu thé nita ma chi & mot mirc thip. Mot s6 co s nghién
ctru ciia Nguyén Thu Yén va cong su khong phét hién duoc trudng hop nao
nhiém cum B hodc cim A nén c6 thé anh hudng dén sé liéu trung binh (tac
gia khong sir dung con sd trung vi). Ty 1& nhiém cam co thé khac biét tly
thudc vao dinh nghia ca bénh (triéu chung lam sang va thoi gian bénh nhan
duoc 1dy mau), chuin hoa theo co cdu dan sé cua khu vuc va nhimg yéu t6
khac. Ngoai ra, mot sb yéu t6 co thé anh huong dén sy khac biét cua két qua
la quy trinh xét nghiém, bao gdm ca trinh ty cap mdi va dau do, thoi gian iy
mau 1am xét nghiém, loai phan tng ap dung (don mdi hay da moi).... Mac du
vay, 0 rang két qua cua dé tai c6 nhiéu diém twong doéng so voi nghién ciru
ciia Nguyén Thu Yén va cong su khi cling nghién ctu trén cac bénh nhéan
SARI [62],[86].

So véi nghién ctru cing khudn kho tai Camphuchia, ty 18 duong tinh
VGi cam A tir nam 2006-2010 twong tng 1a 5,8%; 7,7%; 15,3%; 15,2%; va
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1,4%. Con s6 nhim cim 2009-2010 cé twong quan voi nghién ciu nay
nhung tac gia khong tach biét ty 1¢ nhiém cam mula A va cim A/H1IN1pdm09
[150]. Tai Lao, s6 liéu chi duoc ghi nhan tir 9 tuan cudi cing cia nim 2010
dén nay véi con sb thu thap tir 0-26 ca/tuan, ty 1¢ duong tinh v&i cim A trung
binh 12 9,0% (bao gom ca cim A/H1N1pdm09), rit gin v6i con s 10,4% cua
nghién ctu ndy [85]. Ty 1é nhiém cim caa nghién ciru ndy ciing ndm trong
khoang 5-20%, 1a con s6 théng k& mac cam ciia Hoa Ky va Phap [38],[82].
Nhu vy ty 1& nhiém cim cua nghién ctu ndy ciing twong dong voi
nhiéu nghién ctru khac.
4.2.3. Phan b6 nhiém cim theo gi6i tinh, nhém tudi va thoi gian

Phan tich theo gi6i tinh, Bang 3.6 va Hinh 3.17 cho thay nghién cau
nay lubn c6 ty 1¢ nam 16n hon nit, cu thé voi cam mua A 1a 2,4 lan (<0,05),
cim B 14 1,5 lan (p>0,05) va cim A/HIN1pdmo09 la 1,1 lan (p>0,1) va ty 1&
chung 1a 1,2 lan (p>0,1). Su khac biét theo gidi ciia cam A ¢6 y nghia théng
ké, tuy nhién, con s nay c6 thé chua chinh xac do s6 mau duong tinh cta
cum A qué nho, chi 1a 24 truong hop nén chua co tinh dai dién. Véi cim B, ty
1&¢ nam va nit giam xudng con 1,5 khi tong sd ca duong tinh ting 1én 81
truong hop. Ngoai ra, mot yéu t6 co thé 1am anh huéng dén ty 16 duong tinh
gitra nam va nir 1a ty 1é d6i twong tham gia nghién ciru ciing khong dong déu,
nam/nix = 1,3 va sb liéu khong dugc chuin hoa theo co cAu dan sb cua thuc
dia nghién ctru. Diéu nay co thé gy anh hudong dén két qua phan tich ty 18
nhiém ctm theo gidi tinh. Vi cim A/HINIpdm09, ty 1é nam/nit 1 1,1 va su
khéac biét ndy khong c6 ¥ nghia thong ké (p>0,1). Sb liéu nay c6 1& chinh xac
hon s6 liéu cua cim mua A do sé mau duong tinh Ién hon (133 mau), c6 tinh
dai dién hon. Sy khong khac biét vé gidi tinh ciing twong dong véi mot sb

nghién ctru khac cua Viét Nam [62],[86].
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Phan tich theo nhém tudi, nhdm tré dudi 12 thang tudi nhidm cam mua
A va B la 5,9%, ty 1€ nay cua nhom 1-5 tudi 1a 23,1%. Nhu vay, €0 tdi 29,0%
sb tré em dudi 5 tudi duoc chan doan SARI phai nhdp vién tai Hai Duong,
nhiéu hon mét cach co ¥ nghia théng ké (p<0,001) so véi cac nhém con lai 1a
5-18 tudi (10,1%), 19-64 tudi (3,4%), va >64 tudi (1,3%) (Bang 3.7). Pay la
mot trong 6 cac bang ching cho thay ganh ning bénh tit cua cam gy SARI
& tré em va phai nhap vién. D& tai nay khong phan tich ganh ning bénh tat

theo thoi gian ndm vién cua tirng nNhém tudi.

Hinh 3.18 cho thiy cum mua chu yéu gdy bénh ¢ tré nho, day co thé
phl hop véi biéu do dién bién cua cum, d6 1a hinh chit “V”, nghia 1a 2 nhém
tudi bi tin cong nhiéu nhit 14 tré nho va nguoi co tudi [1],[44],[45]. Tuy
nhién, do dic diém ddi twong tham gia cua nghién ctru ndy c6 téi 63,3% Ia tré
em, nhdm >64 tudi rat it (4,1%) nén chi c6 thé nhin thdy nhanh tré em ma
khong thé nhin thiy nhanh con lai cia hinh chit “V”. Pay 1a mot trong sb

nhitng han ché cua nghién cuu.

Nguoc lai, cam A/HIN1pdmO09 lai c6 s6 mic chu yéu roi vao nhom 6-
18 tuoi, tiép theo 1a cac nhdm 1-5 tudi va 19-64 tudi. Do s6 mau dwong tinh

khong nhiéu nén ching tdi khdng chia nho hon nhém tudi mac cam.

Mot diém 1y thu ciia nghién ctu 1a cim A/HIN1pdmO09 c6 1§ ciing tudn
theo biéu d6 dién bién ciia mot virus cam dai dich, d6 1a hinh chit “W” véi 3
dinh 14 tré nho, nhom tudi thanh nién va nguoi tré tudi; va nhom ngudi ¢ tudi
[44]. Trong nghién ciru ndy, chi trong vong 2 thang dién ra dai dich cum, co
t6i 46,6% sb ca bénh roi vao nhom tudi tré I6n va thanh nién (6-18 tudi) va
chiém téi 72,1% cac ca duong tinh ctia nhém tudi ndy. Hai dinh nhom tudi
méc cam mua va cum dai dich khac biét 18 rét (Hinh 3.18). Tuy nhién, ciing

giong véi két qua phan tich cim mua, virus cam dai dich ¢6 so0 doi tugng
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nghién ctru & nhém >64 tudi thap nén khong nhin duoc nhanh ngudi ¢é tudi.
Ngoai ra, ching tdi ciing dong ¥ v6i phén tich cia CDC Hoa Ky rang c6 thé
do dic diém tich hop cua virus cim A/HINI1pdm c6 gen HA khoi ngudn tir
chung A/HIN1pdm1918 nén c6 thé c6 hién tuong bao vé chéo cho nhom déi
trong >64 tudi, Vi vay véi truong hop cam dai dich, nhanh con lai ctia hinh

“W” khong xuat hién rd rang [81].

Phan tich nhidm cim theo thdi gian, ciing gidng voi nhidu sd lidu tai

trang mang http://www.flunet.int.com, trude khi dai dich cam A/HIN1pdm09

Xuat hién, tai tinh Hai Dwong van dong thdi ¢ sy luu hanh ciia ca cam A va
ctm B. Khi cam dai dich xuit hién, van con mét sd truong hop nhiém cim B
va sau khi két thiic dai dich, cim B lai tiép tuc chiém wu thé va dong thoi van
cO su Iuu hanh ctia ciim mua A. Nhu vay, su luu hanh cum B khong chiu su
tac dong cua luu hanh cim mua A va ngugc lai va duong nhu khi ching cim
dai dich xuét hién, n6 chiém uu thé hon so v&i cac chung cim khac. Hinh
3.19 cho thiy sy luu hanh dong thoi ctia ca cim mda A va cim B vao nim
2009 va 2011, mot nguy co giy tai to hop CAc virus cim tai tinh Hai Dwong.
Nim 2009, dinh nhiém cim mua A va cim B xay ra tir thang 4-6. Dai dich
xay ra vao thang 9/2009 - 3/2010. Pinh ciim B kéo dai ¢ giai doan thang 10-
01 va thang 4-5 cta nam 2011. Dién tién cta cim tai tinh Hai Duong ciing
gidng véi mé hinh chung caa Viét Nam va nhiéu nuéc khac (Hinh 1.9 va
Hinh 3.19) [62],[64],[86].

Tai Camphuchia, cim A thuong luu hanh vao thadng 8-11. Ciim B luu
hanh quanh nam va caim A/H1N1pdm09 cung luu hanh véi cim B vao nhiing
thang cudi nam 2009 [82],[150]. S liéu khoéng gidng hoan todn véi luu hanh
cm & nghién cru ndy ma kha twong dong véi két qua cua Thai Lan hodc
Thanh phd H6 Chi Minh, 1y do c¢6 thé do diéu kién khi hau cua Camphuchia
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gidng v6i mién Nam Viét Nam va Théai Lan hon 1a mién Bic Viét Nam
[61],[82].

Tai Lao, cam luu hanh chii yéu vao quy 1V nam trudce t6i hét quy | ndm
sau (mua doéng-xuan). Nhimg tudn cudi caa 2010 ¢ sy lwu hanh dong thoi
ctia ca cum A/HIN1pdm09 va cim B. Nam 2011, chi yéu 1a cim A/H3 va
clm B, tap trung vao nhitng thang cudi nam. Nhu viy, két qua nghién ciru cta
Lao ciing c6 mot s6 diém twong ddng véi nghién ctru ndy [82],[85].

Luu hanh cim tai nghién ctru ndy khéc véi cong bd cua Uc 12 giita
nam, c6 thé do Uc & ban cau khac Viét Nam nén tuan tht mo hinh cim cua
khu vuc nam ban cau [82].

Ty 18 nhiém virus cm & mot sé nghién ctu khac cua cung khudn kho
du an cao rd rang ¢ quy IV va | khi so véi quy 1l va 11l [123]. Tuy nhién, &
nghién ciru ndy, ty 16 nhiém cam mia A va B cao nhat ¢ quy II (34 mau,
chiém 45,7%), sau d6 1a quy IV (27 mau, chiém 25,7%), quy I (23 mau,
chiém 21,9%) va sy khac biét giita cac quy I, II, IV khong ¢ ¥ nghia théng
ké véi p>0,05. Riéng quy 111, ty 1& nhidm virus cam thap hon hin véi 7 mau,
chiém 6,7% (p<0,01) (Bang 3.8). Két qua ndy goi ¥ ring tai Hai Duong, C4c
virus cam thudng gy ganh ning bénh tat va nhap vién cho tré em gan nhu
quanh nam, chi trir nhitng thang hé-thu.

Ching tdi ciing tin rang day 1a mot trong s6 cac s6 liéu dau tién cua Hai
Duong vé mot sb dic diém dich t& hoc ciia cim & bénh nhan SARI trong sudt

2,5 ndm nghién ctru.

4.3. Buée dau xay duwng phwong phap xac dinh hi¢u gia vic xin séi don
bing real-time RT-PCR
4.3.1. Thir nghiém t6i wu héa cic diéu kién phan ing

4.3.1.1. Ban luan vé thoi gian gat ARN va do pha lodng véc xin
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Céc tai liéu kinh dién vé dac diém sinh hoc virus sdi d thira nhan chu
ky nhan 1én cta soi rit nhanh, chi mat vai gio nén sb ban sao ARN bén trong
té bao gay nhidm sau 24 gid rat cao va nho nhitng ing dung rong réi cia real-
time ma phwong phap dinh lugng sé ban sao ARN bén trong té bao gay nhiém
cho phép doc két qua chi sau 24 gid cdy ma khong can theo ddi CPE hay
TCIDso, day 1a co s dé xay dung mot phuong phap cho két qua nhanh va c6
tinh ty dong hoa cao [1],[3]. Real-time PCR/RT-PCR da duoc ap dung dé
phat hién ADN va ARN trong cdc mau bénh pham ciing nhu Véc xin nén viéc
thuc hién rat thuan lgi, chi can cac thiét bi va dao tao co ban [5-

8],[22],[32],[34-36],[121],[124],[155].

Hiéu gia cua vic xin si don, song giam doc lyc tai Viét Nam (ca vic
Xin mau chuén va véc xin thanh phdm) 6n dinh va luén dat 103-10* PFU/liéu
0,5ml [99]. Cung véi thir nghiém tham do x&c dinh hiéu gia vdi cac dd pha
lodng khi gay nhidm vic xin 1a dic dén 107 (s6 liéu khong dugc chi ra trong
nghién ctru ndy), chung toi xac dinh dugc chi can sir dung 5 d6 pha lodng bac
10 1a dac dén 10 va chimg té bao 1a du vi khi pha lodng >10™ thi khdng c6
CPE nira. Ngoai ra, c4c tai liéu ciing ching minh ring pha lodng virus bac 10

1a du dé danh gia sy khac biét trong dap ung sinh hoc [2],[156].

Bang 3.10 cho thiy c6 thé do luong duoc hiéu gia ARN 24 gid sau cay
& nong do dic va 107, dao dong trong khoang [1,10x10°-8,35x10%] ban
sao/5ul khuén mau ([3,37x10%-8,35x10%] véi dic va [1,10x10°-1,56x10%] vai
10™Y), nhu vay két qua déu roi vao khoang tuyén tinh ciia gam chuin ngodi
(10*-10° ban sao) nén dam bao dugc do tin cdy. Mic du c¢d thé phat hién duoc
ARN ¢ d6 pha lodng Vic xin 1072 nhung hiéu gia rat thip, dao dong trong
khoang [2,00x10%-4,67x10°], nim ngodi khoang tuyén tinh cua gam chuin
(<10 ban sao) nén khong dam bao do tin cdy cua két qua. Khong phat hién
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dugc ARN ¢ ndng d6 pha lodng 10 va 10*. Hiéu gia ARN trong thir nghiém
tham do cao hon hiéu gia PFU khoang 1,83x10° lan.

O 48 va 72 gio, c6 thé do luong duge ARN & cac ndng do tir 10™ dén
1073, tham chi 10™ nhung 10" va 10 ¢6 hiéu gia ARN roi ra ngoai khoang
tuyén tinh cua gam chuén ngodi (>10" ban sao - cuc ddi nghich) nén ciing
khong dam bao d tin cay cia két qua (Bang 3.10 va Hinh 3.20). Két qua nay
ching minh duoc thoi gian tdi vu dé git ARN 1a 24 gio va ndng do pha lodng
vic xin 1a dac va 10, Khi so sanh véi thoi gian doc cong hiéu thong thudng
1a 9 ngay, rd rang 24 gio c6 mot vu diém rd rang, diéu ndy that su hiru ich khi

thi trudng ¢6 nhu cau véc xin gip.
4.3.1.2. Ban luan vé phuong phap git ARN

Str dung TpLR xir Iy ARN bén trong té bao phtc tap hon & dich ndi
nhung lai cho phép doc két qua sém hon va pha lodng vic xin 10™ thi cac
chat trc ché trong véc xin c6 thé khong anh huong dén qua trinh nhan Ién cua
virus [7]. Trén thuc té, khi so sanh voi cac phuong phap tach chiét st dung bo
sinh phdm thuwong mai thi ca 3 phuong phéap tach chiét ARN déu cho két qua
nhu nhau, v6i hé sé R timg cdp dao dong trong khoang 0,96-0,99 ¢ ca 24, 48,
va 72 gio va khong c6 sy khac biét tuyét ddi vé sé luong ban sao ARN
(p>0,05).

Acid nucleic ¢6 thé dugc tach chiét tir virus, vi khuan, ndm, thuc vat,
moi trudng, plasmid, va bénh pham tir dong vat hay nguoi (mau, dich nio tiy,
dom, phan, nudc tiéu, tiéu ban, mo sinh thiét twoi hay dbc trong nén
paraffin...) tly theo muc dich ap dung trong chan doan phong thi nghiém hay
trong nghién ctru va san xuat [28-30],[157-162]. Trong trudng hop ndy, ARN
khong duogc git tir dich ndi (ngodi té bao) ma duoc git tir bén trong té bao

Vero gay nhiém virus si va nham muc dich nghién ctu.
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Téch chiét acid nucleic 1a budc vo cling quan trong trude khi tién hanh
PCR/RT-PCR [47]. Mic du ¢6 rat nhiéu phuong phéap song vé mat nguyén ly,
mot thuong quy cu thé can phd hop voi timg loai tac nhan, to chirc ma ta can
tach chiét vi ciu trac va thanh phan cta cic to chuc rat khac nhau [28-
30],[157-164]. Mot dic diém chung cia cic phuong phap tach chiét 13 trwde
tién té bao hodc virus dwoc phd hity dé giai phéng acid nucleic, sau dé acid
nucleic dwoc tich roi ra khéi cdc thanh phan khdc nhw protein, lipid va
carbohydrate [47]. Qua trinh tach chiét ARN phtic tap va khé hon nhiéu so
v6i ADN do enzyme pha hay ARN Ia ribonuclease ¢6 mat ¢ khap moi noi
trong té bao va té chirc. Pidu quan trong 13 tai thoi diém pha huy té bao hay to
chirc - 1a thoi diém tinh todn ven ciia ARN bi de doa - thi cac chdr Iam bién
tinh nuclease phdi tiép xiic dwoc Véi cdc thanh phén trong té bao. Dé thanh
cong, cac thuong quy tach chiét ARN thudng phai st dung cac chat gay bién
tinh manh nhu GITC, LiCL, SDS, phenol. Sy ¢6 mat cua EDTA 14 rit quan
trong dé trc ché cac nuclease co trong mau. Dé giit ARN trong thoi gian ngén,
c6 thé dung dém EDTA 0,1mM hay dém TE va diéu kién nhiét d¢ -20°C, dé
gitt ARN trong thoi gian dai thi bao quan ¢ -80°C. lon Mg?* va céc ion kim
loai khac thity phan khong dic hiéu cac vi tri cit trong ARN do vay can thém
EDTA trong méi trudng bao quan néu can gitr ARN nguyén ven [47],[28-
30],[157-164]. ARN ctia nghién ctru nay duoc bao quan ¢ -80°C va dung dich
TpLR 1a dém Tris HCL pH=8 chua 50mM KCL, 50mM MgCL2, 0,45%
Nonidet-P40, va 0,45% Tween 20 dap ung duoc diy du yéu ciu cua nguyén
ly tach chiét va bao quan ARN.

Pic biét, Bang 3.11 cho thay hi¢u gia ARN ciia ca 3 phuong phap van
khong khac biét tuyét dbi sau 1 nim bao quan & -80°C (p>0,05), nhu vy chi
can sir dung TpLR, vira giam dang ké khdi luong cong viée, tiét kiém thoi

gian (trung binh chi 1-2 phdt/mau), va tiét kiém kinh phi tach chiét (kinh phi
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sinh pham trung binh giam tir 180.000 déng/miu xudng 5.000 dong/mau),
lwong mau thu dwoc nhiéu (300l thay vi 60ul). Pay 1a mot vu diém dang ké
ctia nghién ctru nay, dic biét khi c6 mot lugng mau 16n. Thém vao do, chu ky
nhan Ién cua virus soi rat nhanh, chi mat vai gio nén ARN trong té bao rat
cao, day 14 mot trong sb nhirng dic diém sinh hoc dé c¢6 thé dinh luong ARN
trong vong 24 gio sau gay nhiém. Nhu vy, xét dén qua trinh nhan Ién cua

acid nucleic thi gat ARN trong té bao rat thuan loi.

ARN cua ca 3 phuong phap sau khi duogc cét gitt ¢ -80°C sau 12 thang
van 6n dinh, twong quan chit ché véi R ting cip dao dong trong khoang 0,8-
1,0 va khodng c0 su khac biét (p>0,05). Cu thé, sau 12 thang, luong ARN gat &
24 gid 6n dinh, gitr nguyén dwoc hiéu gia 10*-10°/5ul véi vic xin dic va 10°
khi pha lodng 10™. ARN ¢ 48 gi& giit nguyén dugc hiéu gia 107 véi véc xin
dic va 10°-10° khi pha lodng 10, hiéu gi4 giam khoang 1 LoglO ¢ do pha
lodng 102. ARN & 72 gi& gitt nguyén duoc hiu gia 107-10° véi véc xin dic
va 10°-10" khi pha lodng 107, hiéu gia ciing giam khoang 1Logl0 & d6 pha
loding 10, Sau 15 thang, hiéu gia ARN cua ca 3 phuong phéap tach chiét van
khong bi giam ¢ 24 gio nhung c6 giam di khoang 1Logl0 ¢ 48 va 72 gio va
su giam hiéu gia ré rang hon ¢ nhirng mau >10°. Hiéu gia ARN sau khi giir
tiép ¢ -30°C van 6n dinh ¢ 24 gid nhung giam tiép khoang 1Log10, tirc 1a
khoang 2L.0g10 so véi hiéu gid tai thoi diém ban dau va hiéu gié ciing giam rd
hon & miu >10%. Nguyén nhan cua hién twong giam hiéu gia cua nhirg miu
cd ARN >10° c6 thé do trong mot thé tich dung dich dém bao quan, luong
ARN qué nhiéu s& bj bién tinh nhanh hon hodc khi déng-tan bing nhiéu chu
ky thi dung dich c6 nhiéu ARN bi bién tinh nhiéu hon, hoic do lugng ARN
nam ngoai khoang tuyén tinh ctia gam chuan 1am giam d9 tin cay cta két qua.
Pay 1a mot co s nita dé Iya chon git ARN sau 24 gio cdy vi luong ARN

khoang 103-10%/5ul, ndm giira khoang tuyén tinh nén dam bao duoc do tin cay
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cta két qua va han ché anh hudng cua sai s ngau nhién va sai s6 hé théng
néu cé. Vi sb liéu danh gia tinh bén vimg ciia ARN theo diéu kién thoi gian
thuc va nhiét do thuc, két qua nay chung minh rﬁng ¢ thé gat ARN béng
TpLR va giit dugc ARN 6n dinh ¢ -80°C it nhat sau 12 thang, tuong tu nhu

khi tach chiét str dung sinh phdm thuong mai Qiagen.
4.3.1.3. Ban luan chung vé phuong phép

K thuat PCR duoc Tién sy Kary Mullis nghién ciru va dd duogc nhan
giai thudng Nobel hoa hoc vi nhitng trng dung to 16n ctia né [165]. Tuy nhién,
phuong phap nay can hé théng phat hién san pham PCR gdom nhiéu budc,
nhiéu thiét bi vd mudi ethidium bromide hoic SYBR dé nhuém san pham
ADN [47]. Ngoai ra, phuong phap cd dién nay c6 do nhay phat hién san phdm
thip (ngudng t6i thiéu khoang 10%-10° ban sao/5-10ul khudén mau), kha ning
tw dong hoa khong hoan toan, san pham dugc phan tich chu yéu dya vao kich
thude sb cap ba-zo nito, c6 thé c6 nhan dinh nham, khong dinh luong dugc
chinh xac s6 ban sao acid nucleic va phu thudc vao sb lwong chu ky khuéch

dai cua phan ung [47].

Téc gia Higuchi va cong su da phan tich tinh dong hoc cia PCR bang
mot hé thong phat hién nhitng san pham PCR khi chung tich ty lai. Hé thdng
"real-time" ndy cho ta mot duong cong khuéch dai twong ty duong cong phat
trién vi khuan gom 3 giai doan: tich liy dén khi ddu hiéu cia san pham PCR
I6n hon dau hiéu nén cta hé théng, liy thira, va binh nguyén. Do vdy, mot
birc tranh hoan thién cia ca qua trinh PCR duoc thé hién rd hon chir khong
phai chi 1a mot san pham cudi cing ctia phan tng sau mot s6 chu ky nhat dinh
[22]. Vi real-time PCR, két qua dugc phan tich nhanh hon, ngay trong lic
phan ung dang chay nén khong bi nhiém sin pham tir ngoai vao nhung lai

duoc kiém soat t6t hon, ty dong hoan toan. Gam ARN chuin ngoai duoc st
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dung dé dinh luong mot cach chinh xac [22]. D6 nhay thong thudng cua real-
time RT-PCR TagMan 1a 10"-10° ban sao acid nucleic trong 5-10ul khudn
mau. V6i TaqMan trong nghién ctru ndy, sau budc phién ma nguoc, dau do
danh ddu FAM-BHQ gin vao khu vuc ADN giita 2 doan mdi, bi phan cat
khoi chudi ADN khi ADN polymerase hoat dong nén lam chat huynh quang &
dang tu do va phat sang, vi vay c6 thé dinh luong két qua bang do tin hiéu
huynh quang sau mdi chu ky. TaqMan 1a phd bién nhat trong cac ky thuat
real-time PCR do c6 d6 tich liiy tin hiéu huynh quang 16n nhat [22], [166].
Nhu vay, néu ap dung phuong phéap dinh lwong truc tiép, real-time RT-PCR
vira ¢6 vai trd chan doan, tién luong va vira ¢6 vai trd danh gia dap mg sinh

hoc.

Real-time PCR d4 dugc 4p dung dé phat hién ADN va ARN trong cac
mAau bénh pham cua ngudi cling nhu cac mau vic xin nén viéc thuc hién rat
thuan loi va chi can cac thiét bi co ban cua mot phong thi nghiém sinh hoc
phan todr va can bo thuyc hién dugc dao tao [5-8],[22],[32].[34-
36],[121],[124],[155]. Trong nghién ctru, nhiéu tac gia da Gmg dung real-time
PCR/RT-PCR dé xay dung phuong phap xac dinh tinh nhay cam cia virus
véi thube khang virus, xac dinh cong hi¢u véc xin trén mé hinh dong vat hodc
té bao [5-8]. Hién tai, xac dinh cong hiéu vic xin bang real-time RT-PCR
dang dan duoc dua vao khuyén cao cia WHO véi soi va Rota [6],[118],[167].
Nghién ctru ndy 1a sy phat trién tiép theo ctia nhimg md hinh di duoc thir
nghiém trude d6 va phu hop véi xu thé phat trién chung.

Mot s tac gia nghién ciru vé cong hiéu soi sir dung véc xin sdng giam
doc luc phdi hop (s6i, quai bi, va rubella) nén phai loai bé hoan toan virus
rubella va quai bi. Mic du budc 1oai bo nay co do tin cdy cao nhung van can
tham dinh [6],[7]. Trong nghién ctru ndy, Vic xin s&i cia POLYVAC 12 loai

don, sdng giam doc lyc nén khong can bude loai bo cac virus khac.
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Phuong phap xac dinh cong hi¢u véic xin soi séng, giam doc luc béng
real-time RT-PCR duoc xay dung trén co s& md hinh nghién ctru st dung
HSV, d4 ching minh dugc mdi twong quan giita sé ban sao ADN bén trong té
bao gay nhiém va PFU [5]. So véi phuong phap tao dam hoai tir, 2 phuong
phap c6 cing ban chit do déu do ludng cac hat virus c6 hoat tinh (hat virus co
kha nang gy nhiém té bao), déu dya trén thir nghiém nudi cy té bao, déu ciy
chuyén 1 1an trén nudi cay té bao. Tuy nhién, tin hiéu phét hién cua 2 phuong
phép khac nhau. Phuong phéap tao dam hoai tr do ludng sé hat virus c6 hoat
tinh & mtc do té bao (thong thudng mdi hat virus tao mot dam hoai tir) nén
thoi gian doc két qua lau hon (9 ngay). Phuong phap méi ciing do luong sb
hat virus c6 hoat tinh nhung & mirc d6 phan tr qua dinh lugng ARN bén trong
té bao gay nhiém (ARN cua nhitng hat virus d& xam nhap vao té bao), khong
do luong ARN ¢ dich ndi, 12 ARN bén ngoai té bao gay nhiém (ARN cua
phan tr khong hoan chinh hodc hat virus c6 thé khong c6 hoat tinh) nén thoi
gian doc két qua chi mét 24 gio. Thém vao dé, virus s6i khong c6 dang nhidm
cham nhu mot sb virus khac nhu ho Herpesviridae nén khdng can phai

khuéch dai polymerase mgi minh ching 12 hat virus dang nhén 1én.

Phuong phép nay tranh duoc nhuge diém cia cac phwong phép st dung
huyét thanh 1 dap ung khang thé bi giam di ¢ cac dbi tuong 1 tré em, nguoi
c6 tudi, suy dinh dudng, suy nhuoc, nhitng ngudi suy giam hoic trc ché mién
dich sau ghép, héa tri liéu, nhiém virus gay suy gidm mién dich, nhitng nhiém
trang bé mat, nhiém tring hé hap, nhiém trang d& thodi lui va c6 khang thé
thu dong nhu truyén méu hodc nhidm tring bam sinh lam khéang thé tir me
truyén sang con. Ngoai ra, ban than xét nghiém ciing c6 thé gdy ra nhiing két

qua am tinh gia (vi du canh tranh cta IgG vai IgM) [2].

Sau cuing, hién tai chiing ta c6 ELISA dé kiém soat san pham trong qua

trinh san xuét (in process control) dbi v6i vic xin chét nhung chwa c6 ki
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thuat trong tng dé kiém soat san pham trong qua trinh san xuat dbi véi vic
xin sdng nén co thé ap dung ky thuat méi cho muc dich nay. Ngoai ra, ¢d thé
nghién ctru ap dung ky thuét ndy cho nhimg vic xin virus séng giam doc luc
bai xuat virus ra khoi té bao rat thip va can rat nhiéu thoi gian nhu virus
varicella-zoster (VZV) va cytomegalovirus (CMV) hodc nghién ctu dé ap

dung cho nhitng véc xin virus khong tao CPE.
4.3.2. Cong hiéu vic xin séi thanh pham

Bang 3.13 l1a két qua hiéu gia PFU, hiéu gia ARN cua 10 loat vic xin
thanh pham khi ciy vic xin ¢ 3 ndng d6 1a dic, pha lodng 10 va 107, va hiéu
gid ARN dinh luong truc tiép tir vic xin thanh phdm ma khdng qua ciy virus
trén t& bao Vero. Két qua cho thiy hiéu gia PFU twong quan vé&i hiéu gia
ARN céy vic xin dic (R=0,67), twong quan chit ché véi vic xin pha lodng
10™ (R=0,90), va vic xin pha lodng 107 (R=0,88). Hiéu gia PFU tuong quan
chat ché voi hiéu gia ARN chung (R=0,80). Hiéu gia PFU khong tuwong quan
v6i hiéu gia ARN tach chiét truc tiép tir vic xin thanh pham (R <0,4), ly do ¢6
thé do qua trinh san xuét vic xin 12 tir dich ndi nudi cdy té bao. Nhu vay hai
phuong phap xac dinh cong hiéu vic xin soi bang PFU va ARN bén trong té
bao gay nhiém twong quan chit ch& voi nhau theo thang phan loai R gom 4
cip d6 va hé sb twong quan chit ché nhit & ndng do pha lodng vic xin 107
Diéu ndy co thé do khi cdy vic xin ddc, mot sb thanh phan c6 trong vic xin ¢6
thé e ché qua trinh nhan 1én caa virus hodc do lwgng virus qua nhiéu cd thé
tao ra mot ty 1¢ thap hon nhiing phan tir c6 tinh gay nhidém. Két qua nay ciing
trang khép véi két qua tham do trén vac xin mau chuan M-0107 va mot lan
nita khang dinh c6 thé xac dinh hiéu gia vic xin ¢ 2 ndng do cdy 1a dic va pha
lodng 10™ nhung d6 pha lodng vic xin t6i vu 1a 10™,

Hiéu gia ARN cua 10 loat vic xin déu rat on dinh, dao dong trong

khoang [2,36x107-6.00x10"] trong khi hiéu gia PFU dao dong trong khoang
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[8,75x10%1,43 x10*. Hiéu gia ARN trung binh cao hon hiéu gia PFU 3,1
x10® Ian va hiéu gia ARN thanh phim trung binh cao hon hiéu gia PFU 1,4
x10 lan.

Két qua nay khang dinh tinh 6n dinh hiéu gia ARN cua véc xin sdi san
XUt tai Viét Nam. Hay noi cach khac, co thé xac dinh hiéu gia vic xin soi &
muc do phan tir rat som trong vong 24 gio, hiéu gia nay rat on dinh va cao
hon hiéu gia kiéu hinh khoang 3000 lan.

Hinh 3.22 cho thdy két qua theo dbi xu hudng hiéu gia PFU (a) va
ARN (b) cua 10 loat véc xin thanh phiam qua 4 nim san xuét lién tuc tir 2010
dén 2013. Sy khac biét hiéu gia PFU giita cac loat 12 0,21L0og10 va céc két
qua ludn 6n dinh trong khoang +2SD, dap tng duoc yéu cau cia Duoc dién
Chau Au va WHO cho céc thir nghiém sinh hoc 1am trén nudi ciy té bao
(twong tng 0,3Logl0 va 0,5Logl10 va khoang +3SD) [156],[168-170]. Biéu
d6 theo doi xu hudng hiéu gia ARN va PFU rit twong dong v6i nhau. Su khac
biét hiéu gia ARN la 0,41Log10 va lubn thuoc khoang +2SD. Hiéu gia ARN
khéc biét giita cac loat nhiéu hon PFU c6 thé vi kha nang do ludng ARN nhay
hon dam hoai tr nhung cling luén <0,5Log10. V&1 mdt thir nghiém sinh hoc,
két qua theo ddi xu hudng nam trong khoang +2SD cho phép khang dinh &
murc d6 phan tir tinh 6n dinh cao cua vic xin soi san xuat tai Viét Nam, giai
doan 2010-2013 [171-173].

San xut véc xin s6i 1a tir dich ndi cua nudi cdy ching virus trén nudi
cay té bao va ARN tach chiét truc tiép tir vic xin thanh pham khong twong
quan Vvéi hiéu gia PFU cho thiy két qua nay co tinh logic do PFU do ludng
hat virus c6 hoat tinh gay nhiém nén khong twong quan v6i ARN trong dich
ndi (ARN ngoai té bao), 1a ARN cua cac phan tir khong hoan chinh va cua hat
virus khong c6 tinh gay nhiém [1],[99]. Két qua niy trai nguoc hin véi hé sé

twong quan giita PFU va ARN nam bén trong té bao gay nhiém. Mic di vay,
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rd rang luong ARN duoc tach chiét tir vac xin thanh phdm nam trong khoang
tuyén tinh ctia gam chuan, viéc dinh lvong cuc ky d& dang, don gian. Cac thir
nghiém sinh hoc d6i khi khong can phai twong quan véi nhau ma diém rat
quan trong 1a phai 6n dinh. S4 liéu ban dau cua nghién ctru ndy cho thiy, hiéu
gid ARN cua vic xin thanh pham rat 6n dinh, luén ndm trong khoang tuyén
tinh, chinh xéc trong khoang +2SD va cao hon hiéu gia PFU khoang 1,4 x10°
lan nén cd thé day ciing 1a co s& dé x4y dung phuong phap kiém dinh hiéu gia
ARN truc tiép tir vic xin thanh pham [156].

4.3.3. Tham dinh phwong phap

Theo khuyén cdo cia WHO, qué trinh tham dinh thuc sy phic tap va
chi dugc thyc hién sau khi phuong phap d dugc xay dyng va tdi wu [156].
Sau khi d4 t6i wu hda diéu kién phan ung, can xac dinh céac tiéu chi chip
nhan, viét quy trinh thuc hanh chuan (Standard Operating Prodecure - SOP)
cho tham dinh va tién hanh budc tién tham dinh (pre-validation) véi it nhat 6
mau thir nghiém. Sau khi két qua thim dinh dat theo cac tiéu chi dit ra, c6 thé
&4p dung quy trinh nhu céc thir nghiém thuong quy. Néu két qua tham dinh
chua dat thi phai xdy dung va t6i vu hoa lai diéu kién phan tng ciing nhu cac
tiéu chi chip nhan cta nghién ciru tham dinh. Nhu vay nghién ctru ndy tuan

thi dGing qua trinh tham dinh va dang & giai doan tién tham dinh (Hinh 4.4).

Nghién ctru ndy xay dung mot phuong phap méi nén phai tién hanh
tham dinh hoan toan, khdng phai thim dinh ban phan hay xac nhan phuong
phap. Riéng chat lwong cap mdi va dau do duoc tién hanh xac nhan phuong
phap theo két qua tham dinh phuong phap ciia phong thi nghiém virus soi,
CDC Hoa Ky [121]. Céc tiéu chi thAim dinh bao gém dg diing, dg chinh xdc,
nguong phat hién va nguong dinh leong, do tuyén tinh, dg ddc hiéu va tinh
chon loc, va dé manh [156].
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Hinh 4.4. QU trinh thdm dinh mét phirong phdp sinh hoc.
Ngué‘n: Phumiamorn, NIH, Thai Lan

4.3.3.1. Bg dang cta phuong phap

D6 dung cua phuong phap (accuracy) duoc danh gia théng qua 6 lan
thir nghiém xéac dinh hiéu gia PFU. Két qua déu nam trong mot khoang hep 1a
[1,00 x10* - 1,15 x10%], tirc 1a ludn ludn dat 4,00-4,06L0g10/0,5ml. Tinh theo
don vi Logl0, hiéu gia véc xin cua ca 6 lan thir nghiém déu khong khac biét
(CV=8,2% <<<330% = 0,5L0g10). Tuy nhién, hiéu gia ndy thap hon hiéu gia
cuia nha san xuat 12 4,2-4,7L.0g10/0,5ml.

Mic dU vic xin dau tién duoc Edward Jenner sir dung nim 1796 nhung

mai dén dau nhitng ndm 1960 Mai c¢6 nhitng nghién ciu vé thude khang virus
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[1],[38],[174]. Thudc khang virus co cac co ché hoat dong khac nhau nhung
mot trong sd cic cach phan loai 14 dwa vao tac dung cua thude theo chu ky
nhan Ién cua virus [38]. O budc gan mang té bao vat chu, ta cd cac thude canh
tranh v&i dong thu thé nhu voi HIV 14 thube canh tranh véi CXCR4 hoic
CCRS5 - cac ddng thu thé ctia phan tir CD4. Céc thude T20 hodc T1249 tic ché
giai doan hoa mang cua HIV. Trudc day, amantadine hoac rimantadine dugc
chi dinh dé trc ché giai doan coi bo capsid cua virus cim hay arildone c6 tac
dung twong tu voi cac picornavirus. O giai doan nhan 18n cua virus ta co6 ACV
trc ché thymidine kinase va PFA wc ché ADN polymerase cia HSV, NRTI
(Nucleoside reverse transcriptase inhibitor) rc ché enzyme phién ma nguoc
va nelfinavir &rc ché protease ciia HIV. V6i giai doan lap rap, trudng thanh va
giai phong hat virus, ta cd oseltamivir hay zanamivir trc ché su giai phong hat
virus cim qua tac dong vao neuramidase..... Tuy nhién, interferon co tac dung
téng hop ¢ tit ca cac giai doan cua chu ky nhan 18n cua virus [38],[175]. Pay
chinh 1a mét trong s6 cac co s& ¢6 thé giai thich hiéu gia PFU cua dé tai thap
hon cua nha san xuat mac du su khac biét toi da giira cac lan thir nghiém chi
la 0,41L0g10<0,5L0g10. Nha san xuit st dung dong té bao Vero san xut
khong bai xuat interferon va sau khi cay thi khéng sir dung FCS, 1a chat ciing
can trd qua trinh nhan 18n cua virus va duoc chirg minh rat rd rang trong mot
nghién ctru caa An Do vé cong hiéu cia OPV [176]. Trong khi d6, mic du
déu doc két qua sau 9 ngay nhu quy trinh ca nha san xuat song té bao caa dé
tai nay 1a dong Vero sir dung trong nghién ctru, van bai xuét interferon va nhu
cau FCS 12 3%. Ngoai ra, mot s yéu td khac ciing c6 thé 1am két qua hiéu gia
PFU cua nghién ciru thip hon cta nha san xuét 1a diéu kién phan tGng (tim
nhya 24 giéng thay vi 6 giéng, moi trudng phi...) hodc do sai sé hé thong

gitta cac phong thi nghiém [177]. Pay 1a mot van dé dit ra giira co so kiém
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dinh va nha san xuét dé 1am hai hoa thir nghiém kiém dinh cdng hiéu vac xin

So1 san xuat tai Viét Nam.

Xéc dinh cong hiéu vic xin bang thir nghiém dinh lugng truc tiép phat
hién ARN nén trong truong hop ndy khong 4p dung xac dinh ty 1 thu hdi
ARN (spike recovery study) do ARN rat dé bj pha huy trong cac méi truong
thong thudng [158],[178]. Tuy nhién, c6 thé coi chinh TpLR 1a dung méi dé
nghién ctru vé thu hdi ARN khi so sanh hiéu gia ARN tach chiét bang TpLR
va 2 phuong phap st dung bo sinh pham thuong mai Qiagen ¢ ndng do dic
va 107 sau 17 thang bao quan & -80°C va -30°C, ty 18 thu hdi theo don vi
Logl10 dao dong trong khoang [85%-132%)] V&i gia tri trung vi 14 100%. Két
qua ndy cho thdy do dung cua tach chiét ARN bang TpLR so véi bd sinh
pham tach chiét ARN thuong mai.

Bang 3.12 cho thdy su twong quan chit ch& va khdng khac biét sb
luong tuyét dbi hiéu gia ARN cua vic xin mau chuan M-0107 khi thich nghi
thir nghiém tir tim nhya 24 giéng sang tAm nhwa 96 giéng. Két qua ndy chung
minh rang viéc thich tmg ndy dam bao do dung cua phuong phap. Viéc thich
mg tir tim nhuya 24 giéng sang 96 giéng khong nhirng tiét kiém t6i 75% sinh
pham ma con 1am thuan loi hon qua trinh thyc hién thir nghiém va 1am ting
ning suit cong viéc phong thi nghiém nhiéu lan (sir dung pipette da kénh pha
lo&ng, cy, phu, rira hang loat trén tAm nhwa 96 giéng va gat ARN rdi chuyén
truc tiép khuon mau sang tAm nhya phan tng real-time 96 giéng). Ngoai ra,
day ciing 1a co s¢ khoa hoc dé so sanh hiéu gia ARN va TCIDs, - mot thir
nghiém thuong dugc ap dung tai cac phong kiém dinh cong hi¢u véic xin soi

[100].

Do déy 1a 1an dau tién hiéu gia vic xin soi dugc xac dinh bang dinh

luong ARN bén trong té bao gy nhiém, nha san xuét chua thuc hién thir
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nghiém nay nén ching tdi khdng thé so sanh do dung hiéu gia ARN cua
nghién ctru vé6i higu gia ARN cua nha san xuat. Tac gia Ammour ¢ xac dinh
hiéu gia ARN cua vic xin s6i nhung ¢ dich ndi nuéi cay té bao nén ching toi
cling khong thé danh gia 46 dung ctia nghién ctru ndy véi két qua nghién ctiu
do6 [7]. Ching duong ARN trong nghién ctru ctia tac gia Schalk con 7%

khudén mau ADN, 3 rang c¢6 lam anh hudng két qua dinh luong [6].
4.3.3.2. B§ chinh xéc ciia phuong phép

D6 chinh xac (precision) cua thir nghiém méi dugc danh gia & mot sb
khia canh. Trong nghién ctru nay, CV cua d¢ lap lai trung binh trong cung
mot 1an 1am phan Gng (repeatability) ctia 7 gam chuan 1a 0,8% Vv&i gii han
dudi va trén tuong Gng 1a 0,4% va 1,3% (Bang 3.14). Gi4 tri trung binh thap
hon nhiéu so véi con sé cho phép cua mot thir nghiém sir dung enzyme 1a
10% (theo khuyén cao ctiia Phong thi nghiém kiém dinh qubc gia, NIH, Thai
Lan) va mot sé cong bd khac [5],[32],[156]. Pay 1a mot trong sb cac sd liéu

minh chimg vé do chinh xac cta nghién ciru nay.

Do lap lai trung gian (intermediate precision) trung binh cia 7 1an th
nghiém cho gam chudn 10%-10° 14 3,3% véi gidi han dudi va trén tuong tng
1a 2,3 va 4,6% (Bang 3.15). Hé sb bién thién cua d lap lai trung gian cao hon
S0 V6i do 1ap lai trong cling mot 1an thir nghiém 1 hop 1y do nhiing thay do6i
diéu kién phan Gmg gitta cac lan thar nghiém khac nhau nhiéu hon so véi cung
mét lan thir nghiém. Tuy nhién, con sb 3,3% ciing thap hon nhiéu so véi con
s6 cho phép cua mot thir nghiém sir dung enzyme 1a 10% va thap hon con sb
5,0% cua hai nghién ctru 16n vé d6 lap lai trung gian cta cac phong thi
nghiém danh gia céng hiéu vic xin soi [5],[32],[156],[179],[180]. Pay ciing 1a

mot trong sd cac sd liéu minh chimg vé do chinh xac cua nghién ctu nay.
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Hién k¥ thuat nay chua duoc chuyén giao cho phong thi nghiém khac
nén khéng &ap dung tinh d6 lap lai gitta cac phong thi nghiém

(reproducibility).
4.3.3.3. B9 dac hiéu va tinh chon loc ctia phuong phap

Theo WHO, d6 dac hiéu cia mot phuong phap (specificity) la kha nang
do luong chét phén tich (cu thé trudng hop ndy 13 ARN) ma khong do ludng
cac thanh phan khac, hay néi cach khac d6 12 kha niang cua phuong phap chi
phat hién duy nhat ARN [156]. Trong nghién ctru ndy, mdi phan Gng déu co
hai ching 4m tinh, trong d6 mot chimg am c6 khuén mau 1a nuée. Cac két

qua am tinh cua ching nudc ndy cho thiy phuwong phap c6 d6 dic hiéu cao.

Ciling theo WHO, tinh chon loc ctia phuong phap (selectivity) la kha
ning mot phuwong phép xac dinh dugc chat phan tich (ARN) trong mot phirc
hop phan tng ma khong bi anh hudong boi bt cr mot thanh phan nao cua
phtc hgp phan tng d6 [156]. Chirng am tinh thtr hai ctia nghién ctu nay la
chang am str dung khuén mau Ia chinh hdn dich phan tmg. Pong thoi vi mdi
loat vic xin déu c6 chimg té bao, 1a ching khong cdy virus. Két qua am tinh
ctia cac chimg am nay va chimg té bao cho thiy phwong phap nay co tinh

chon loc cao.
4.3.3.4. Do tuyén tinh cia phuwong phép

Do tuyén tinh (linearity) cia gam chuan trong thir nghiém dinh lwong
tryc tiép va phuong trinh duong thang tuyén tinh y = ax + b dugc xac dinh tu
dong boi hé thong may real-time véi y 1a ky hiéu ham sd, hé sé a 1a d6 doc
(slope) cua phan tng, hang sd b 12 gié tri y-intercept. Hé s6 twong quan R cua
gam chuan ngoai ciing dugc xac dinh ty dong va ludn >0,97, diéu ndy ciing

khang dinh do tin ciy cua phan ung (Hinh 3.24).
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Mtc d6 twong quan cua hiéu gia PFU va ARN duogc danh gia qua hé sb
trong quan. Hinh 3.21 cho thiy duong thang tuyén tinh y = ax + b cua hai
phuong phap 1a y = 6,35x-5,1x10* va R= 0,80. Trong nghién ciru ndy, ching
t6i van dung thang phan loai 4 mtc d6 dé phan tich hé s twong quan, nghia
1a 0-0,25 1a khong tuwong quan; 0,25-0,5 1a trong quan rét long 1éo0; 0,5-0,75 la
c6 twong quan; va 0,75-1,0 1a ¢6 tuong quan chat ché. Gia tri cia R>0 1a
trong quan thuan va R<0 la twong quan nghich [181],[182]. RO rang hai
phuong phap tuong quan chat ché vdi nhau (R=0,8 >0,75) va la tuong quan
thuan. Cu thé, R cua do pha lodng 10™ I cao nhit con dic 13 thép nhét. Khi
pha lodng vic xin 10™ thi c6 thé hién twong e ché sy nhan 18n cua virus boi
cac chat trc ché c6 trong vic xin khong con nita. Hé s6 twong quan cia do pha
lodng 102 va 107 thép hon 10™ c6 thé do & hai do pha lodng nay, hiéu gia
ARN con thap sau 24 gid cdy, méi chi bat dau vao giai doan ting gia tbc ma
théi (Hinh 3.20).

4.3.3.5. Gidi han phat hién va gidgi han dinh lugng ctia phuong phap

Gidi han phat hién (limit of detection - LOD) va giéi han dinh lugng
(limit of quantification - LOQ) dugc xac dinh rd rang trong nghién ctru nay
do theo két qua tham dinh cia CDC Hoa Ky trong nghién ctru tham dinh cac
cap mdi va dau do dic hiéu, nhirng dudng cong xuét hién sau chu ky 40 duoc
coi la &m tinh va dya vao gam chuin ngodi cua phan ung 1a 10'-10° ban
sao/5ul khudn mau [121]. Hinh 3.13 cho thiy, phan tmg c6 thé phat hién
ARN trong khoang 10*-10" ban sao/5ul khudn mau. Tuy nhién, gioi han dinh
lwong nam trong khoang tuyén tinh ctia gam chudn ngoai 1a 10'-10° ban
sao/5ul khudn mau. Nhiing gia tri nim ngodi khoang tuyén tinh ndy c6 thé

khéng chinh xac.
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4.3.3.6. B§ manh cua phuong phap

Do day 1a nghién ctru danh gia phuong phap méi nén moi diéu kién
phan tmg déu dugc chi ¥ 1am 6n dinh dén mic ¢ thé [156]. Chinh vi vay,
nghién ctru nay khong danh gia d6 manh cta phuong phap theo khia canh 1am
thay doi c¢é chu y (roburstness). Mot s6 khia canh khong thé thay d6i dugc
nhu thoi gian 4, chu ky nhiét, loat huyét thanh, nguén géc sinh phém, loai té
bao, ngudn gdc té bao, tudi té bao khi tach chiét.... Chinh vi vay, dé danh gia
d6 manh cua phuong phap, dé tai ude tinh do lap lai cua thr nghiém khi co
nhitng thay doi khéng thé tranh khéi (ruggedness) [156]. Trong sé nhitng thay
d6i loai nay, da sé cac diéu kién phan tng da duoc ¢ dinh dé t6i wu hoa quy
trinh thir nghiém nhu déu duoc thyc hién trong cling mot phong thi nghiém,
st dung clng mot thiét bi, cing mot ngudi 1am, cing mot loai sinh pham,
tham chi cling mot loat sinh pham nén dé tai danh gia d6 manh qua CV & cac
ngay 1am thir nghiém khac nhau. D6 lap lai trung gian mot 1an nita ciing dugc

str dung dé danh gia d6 manh cta phuong phép.

Bang 3.16 1a két qua do hiéu gia ARN cua 10 loat vic xin thanh pham
v6i 3 do pha lodng la dic, 10™ va 10, & hai ngay lam thir nghiém khac nhau
(cach nhau 5 tuan va ARN duoc bao quan ¢ -80°C). Két qua cho thdy Ct dao
dong tir 0-1,08 chu ky va gid tri trung vi 1a 0,19 chu ky, mot khoang rat nho
véi ¢d mau n=60. Gia tri CV trung binh cta 2 ngdy lam thtr nghiém & ca 3
nong do cay véc xin 1a 2,7% voi giéi han duéi 14 2,3% va giéi han trén 13
3,5%, nho hon thuc sy dang ké so véi con sb cho phép 10% cua cac thu
nghiém sinh hoc ma nhiéu nghién ctru sir dung [5],[32],[156]. Ngoai ra, chinh
s6 liéu vé d6 lap lai trung gian 1a 3,3% ciing minh ching dwgc d6 manh cua

phuong phéap nay.
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4.4, Ban luin vé cac wu diém cia dé tai
4.4.1. Chat hrong ciia sinh pham

Sinh phiam duoc sir dung trong nghién ctu nay da duoc thwong mai
héa. Sinh pham duoc dit mua tir nhitng nha cung cap c6 uy tin trén thé gioi,
V6i tach chiét ARN, tinh sach ADN va plasmid la Qiagen, véi khuéch dai gen
la Qiagen cho RT-PCR c6 dién va Invitrogen cho real-time, véi PCR ban t6 1a
hoén hop c6 san enzyme Tap Gold Polymerase, v6i RFLP va phién mi la
Promega. Vit liéu tiéu hao nhu dau cén loc, tim nhya real-time 13 AB gene,
tAm nhua nudi té bao 1a Nunc.... déu dat tiéu chuan Qudc té. Nhu vay, tat ca
cac sinh pham va hda chat st dung déu duoc chuin héa, dd duge thim dinh
va xac nhan tai nhiéu phong thi nghiém ciing nhu tai Vién Vé sinh Dich té
Trung wong, han ché t6i da nhitng sai s6 c¢6 thé do sinh pham va vat liéu tiéu

hao gay ra.
4.4.2. Trang thiét bi may méc

Ching toi sir dung nhitng trang thiét bj may moc (bao gom ca cac dung
cu nho) caa nhitng nha cung cap co uy tin nhu may ly tim toc d6 cao cua
Hettich, may khuéch dai gen AB Applied Biosystems 7500 FAST. Tt ca cac
thiét bi déu mai (du an SISEA cung cip tir 2009-2010) va déu trong thoi gian
chay hiéu chuan hodc dugc chay hiéu chuan khi hét han. Diéu ndy han ché
nhitng sai s6 hé thdng c6 thé c6 do thiét bi gay ra, dam bao dén mirc nhiéu
nhat c6 thé do chinh x4c cta thu nghiém.

4.4.3. Quy trinh thwe hién thir nghiém

Toan bd quy trinh thyc hién trong dé tai nay 1a mot phan cong viée cua
du an SISEA, mét du an c6 su tham gia cta nhiéu don vi bao g6m Vién Vé
sinh Dich t& Trung wong, Vién Pasteur Thanh phé H6 Chi Minh, Vién Pasteur

Nha Trang, Vién Pasteur Camphuchia, Vién Pasteur Lao, Vién Pasteur
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Thuong Hai va déu duoc tham dinh va xac nhan cua timg vién khu vuc. Cac
quy trinh chan doan cam do Vién Pasteur Paris, Cong hoa Phap xay dung,
duoc tham dinh va st dung ngay tai Vién Pasteur Paris, duoc xac nhan va st
dung boi tat ca cac Vién thanh vién [61],[85],[123],[150]. Nhiing quy trinh
nay ciing d4 dugc chudn hoa va duogc cong b trén céc tap chi khoa hoc uy tin
qudc té [123],[150]. Mot wu diém khac cua cac quy trinh real-time chan doan
va xac dinh phan tip cam A/HIN1pdm09 va A/H5N1 la c&c phan ung don
mdi déu c6 cung chu ky nhiét nén c6 thé xac dinh cam va phan tip cim A
trong clng mot 1an thir nghiém, trén cling mot tim nhwa phan tng, van dam
bao d6 nhay ma lai thudn tién va rat tiét kiém thoi gian. Ngoai ra, mot sé moi
va dau do str dung trong chan doan ciim duoc thiét ké bang k¥ thuat thoai hoa
mbi dé phét hién téi da cac ching cam do virus ndy c6 hién tuong thay doi
khang nguyén tir tr ma nguyén nhan cua no6 1a do hién tuong dot bién [47].
Riéng vai soi, co rat nhidu quy trinh trén thé giéi phat hién khu vuc 6n dinh
nhat gen N va déu cong bd do nhay va d6 dic hiéu rat cao. Phong thi nghiém
virus soi cua CDC tai Atlanta, Hoa Ky da tién hanh mot nghién ctu tham
dinh va xac nhan dong thoi do nhay va do dic hiéu cua tit ca cic cip mdi va
dau do da dugc cong bd trén toan thé gisi dé tim ra cap mdi va dau do tt nhat
[121]. Cap mdi va dau do cia nghién ciru nay duoc lya chon theo két qua
nghién ctru thim dinh va xac nhan cia CDC Hoa Ky. Py 1a mot trong s cac
bang ching chirng minh tinh tin cdy cua tit ca cic cip moi va dau do dic hiéu
sir dung trong nghién ctru. Do dic hiéu cia phan Gmg dugce danh gia bang cac
nghién ctru trude day, do nhay cia phan Gmg duoc danh gia qua gam chuéan
ngoai va cac cdng bd cua Vién Pasteur Paris va cac Vién nghién ctu thanh
vién tham gia dyu an SISEA [61],[85],[121],[123],[150]. Nang luc ctia doi ngl
tham gia nghién ciru mot phan duoc khang dinh thong qua két qua EQA NAT
phat hién dong thoi 18 tac nhan gay bénh dudng ho hap, phong thi nghiém
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thuc hién dé tai nghién ciu nay 1a don vi duy nhat dat 100% két qua dung
trong quéa trinh tham gia nghién ciru (02 vong EQA) (két qua khong dugc chi

ra & nghién ctru nay).
4.4.4. Phan tich két qua va sw phu hep véi muc tiéu nghién ciru

Nghién ciru sinh truc tiép thuc hién dé tai nghién ciru va 1am viéc trong
linh vyc sinh hoc phan tir, virus hoc va quan 1y chét lugng phong thi nghiém y
hoc, dac biét cac ky thuat nhu RT-PCR, real-time PCR, tao dong, giai trinh tu
gen, phién ma, nudi ciy té bao va phan lap virus... va dd ung dung ky thuat
real-time khdng nhitng dé chan doan ma con xay dung phuong phép xac dinh
tinh nhay cam ctia HSV véi thude khang virus, duoc dao tao dai han vé khia
canh phan tich két qua phong thi nghiém phuc vu 1am sang trong chan doan
xéac dinh, diéu tri, va nghién ciru. Nghién ciru sinh ¢6 17 nam hoc tdp va lam
viéc voi cong tac kiém dinh vic xin, nghién ctru vé soi, va chan doan céc
virus duong ho hép.

4.4.5. Chirng ciia phong thi nghiém va chirng quéc té

Trong cac thir nghiém, chirmg 12 mot phan rat quan trong, & ddy ching
am duoc sir dung 13 nude cit (Promega) va hdn dich phan tung (cho vao dau
tién va sau cung) dé kiém soat hién tuong nhidm gitta ching duong va cac
mau, dong thoi giam tdi da hién tuong dwong tinh gia, 1am anh huong dén
viéc phan tich ty 16 dwong tinh sau cing. Mdi phan tng déu c6 chimg duong
do nha san xuét cung cip hodc dugc san xut theo quy trinh chuan. Trong xay
dung phuong phép xac dinh cong hiéu vic xin soi bang real-time RT-PCR,
mdi thir nghiém ludn kém theo ching té bao (khdng gay nhiém virus) va vic

Xin mau chuan cua nha san xuat.
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4.4.6. Hoat dong doc 1ap

Khi c6 két qua trong tay, budc phan tich két qua méi duogc thuc hién
dwa vao thdng tin do khoa Dich t& cung cip dé dam bao tinh vo tu trong
nghién ctru, két qua xét nghiém hoan toan khdng bi chi phéi boi nhitng thong

tin 14m sang trudc khi tién hanh xét nghiém.
4.5. Ban luan vé nhirng han ché caa dé tai
4.5.1. Han ché trong sin xuit chimg dwong ARN in vitro

Mic du ¢6 nhiéu vu diém nhung ching duong cua nghién ciru ndy chi
|4 nhitng doan gen dugc phién md, khdng phai toan b genome ctia virus nén
chi 4p dung dugc cho nghién ctru ndy ma c6 thé khong 4p dung duoc cho
nhitng nghién ctu khac néu sir dung cip mdi nam ngoai khu vuc khuéch dai
ctia dé tai ndy. Thém vao d6, cac doan ARN virus cim c6 hién tugng tich hop
lai, néu diéu ndy xay ra thi phai san xuat lai gam chuin ngoai dic hiéu cho
doan gen méi. Phién ma truc tiép cho hiéu gia cao hon han phién ma c6 dién
nhung khong gitt dugc chung vi khuan chtra plasmid tai to hop. Diéu nay s&
khong thich hop néu phong thi nghiém khong c6 chung virus.

4.5.2. Han ché trong xac dinh ty 1& nhiém cim

Nghién ctru ndy chi c6 s6 liéu vé virus ma khdng c6 s6 liéu vé vi khuan
nén han ché phan phan tich dong nhiém virus cim va cac vi khuan. Ngoai ra,
do sang loc cam ddng thoi véi nhiéu tac nhan virus khac bang RT-PCR da
moi c6 dién nén d6 nhay cua phan tng c6 thé bi anh huong [2],[47]. Viéc
khong dinh luong duge ARN khi 1am RT-PCR da mdi ¢ dién d4 Iam han ché
mot phan phan tich nguyén nhan gay bénh thuc sy cua cac truong hop dong
nhiém [38]. Nghién ciru ndy ciing khong tién hanh xac dinh phan tip cam mua
A nén han ché phan tich vé sy luu hanh ctia phan tip cim moa A ciing nhu

d6ng nhiém giira cac phan tip cm A. Ngoai ra, cac sb liéu cua nghién ctru chi
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la ty 1& duong tinh trong xét nghiém, khong phai ty 1& nhiém méi hay ty 1&
hién nhiém va khong duoc chuan héa theo co ciu dan sé cua tinh Hai Duong.
4.5.3. Han ché trong nghién ctru xac dinh cong hiéu vic xin séi

Nghién ctru nay xac dinh hidu gia vic xin soi trén té bao Vero nhung la

té bao Vero bai xuat interferon va c6 nhu cau bit budc sir dung FCS 3%.
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KET LUAN

1. Dé tai nghién ctru da san xuit duoc 9 gam chuan dung lam mau noi
kiém cho phan tng RT-PCR ¢6 dién (cim) hoic dinh luong truc tiép (soi).
ARN san xuit bang phién mi in vitro c6 san lwong cao (10™-10" ban

sao/phan tmg 20pl), tinh khiét, va 6n dinh;

2. Ty I¢ phat hién ARN virus cdm mua A (A/H3N2 va A/HIN1), cam
B, va cum A/HIN1pdmQ9 ¢ bénh nhan SARI tai Hai Duong giai doan 2009-
2011 tuong tng 1a 1,9%, 6,4%, va 10,4%. Ty 1¢ dong nhiém virus cta cim la
11,3%, gém ddng nhiém maot va hai tdc nhan virus khéc, c6 ca dong nhiém
c&c virus cim véi nhau. Bénh nhan nhiém virus cim mua A va cim B cha
yéu ¢ nhom 1-5 tudi, trong khi bénh nhan nhiém virus cim A/HIN1pdm09

cha yéu & nhom 6-18 tudi. Duong nhu khong c¢6 sy khac biét vé gidi tinh;

3. Dé tai nghién ciru da xay dung va budc dau tham dinh duoc ky thuat
méi xac dinh cong hiéu vic xin soi don bang dinh luong truc tiép ARN bén
trong t& bao gay nhidm bang cy vic xin pha lodng 10 va git ARN béng
TpLR sau 24 gio cdy. Ky thuat ndy nhanh, chinh xéc, tu dong hoa va tuong
quan chat ch& véi hiéu gia PFU. Hiéu gida ARN vic xin soi On dinh theo thoi
gian, cao hon hiéu gia PFU khoang 3x10° 1an. Ngoai ra, ki thuat ndy khéc
phuc duoc nhitng diém con ton tai cua cac phuong phap méi tuong tu do cac

nudc khac xay dung.
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NHUNG PONG GOP MOI CUA LUAN AN

1. Nghién ciru da san xuit hang loat ching duong ARN véi san luong
cao (10™-10" ban sao/phan mg 20ul) bing ca hai k§ thuat phién ma cb dién

Va truc tiép;

2. Nghién ciu da dva ra dugc ty 1€ phat hién cum mua va cum
A/HIN1pdmO09 & bénh nhan viém duong ho hép cap tinh ning, nhap vién tai
Hai Duong 2009-2011;

3. Nghién ctru da xay dung va tién thim dinh phuong phap mai xac dinh
nhanh ¢6ng hiéu véc xin soi don, séng giam doc luc bang dinh lugng truc tiép

ARN bén trong té bao gy nhiém bang real-time RT-PCR.
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DE XUAT

1. Tiép tuc san xuit chimg dwong ARN cho céc tac nhan khac dé kiém
soat chit luong RT-PCR, san xuit bd mau chuan ARN cho IQC va EQA
NAT, tién téi san xut cac b sinh pham chan doan sinh hoc phan tir thuong
mai h6a. San xuat lai chirng duong cam néu cac doan gen nghién ciru tich hop
lai;

2. Tiép tyc tién hanh danh gia thim dinh phuong phap xac dinh cong
hiéu véc xin soi san xudt tai Viét Nam voi ¢& mau 16n hon. Tiép tuc nghién
ctru dé ap dung cho kiém dinh cong hiéu cac vic xin khong tao CPE hodc tao

CPE cham (in process control va vic xin thanh pham).
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