PAT VAN DE

Cho dén nam 2013- 2014, soi van con la “ké giét hai re em”, ddc biét
¢ nhing nudc dang phat trién, trong do6 c6 Viét Nam. Vic xin gop phan
quyet dinh khéng ché va thanh toan soi toan cau. Kiém dinh cong hiéu véc
xin bang cac phuong phap thong thuong tén thoi gian, cong sirc, va két qua
doi khi phu thudc chi quan nguoi doc trong khi real-time ¢ thé khic phuc
dugc nhimng diém nay.

Lich sir 4 ghi nhan 5 dai dich cam vé6i hon 20 triéu nguoi trén thé gidi
tr vong ndm 1918. Viét Nam la mot diém noéng cua luu hanh cim, bao
gom ca A/HIN1pdmO09.

C6 thé chan doan soi va ciim ciing nhu xac dinh phan tip cam A bing
RT-PCR. Dé c6 thé kiém soat chat lwong va dinh lugng ARN thi cin gam
chudn ngoai (chimg duong dé& biét nong d9). Phién ma in vitro cho ARN
ddng nhat, tinh khiét, dmh lwong dugce, an toan, va cd san lugng cao. D8 tai
“Nghién ciru sdin xudt cdc gam chudn cho RT-PCR, dng dung trong
chan dodn ciim va kiém dinh cong hiéu vic xin séi” c6 muc tiéu:

1. San xuat dugc cac gam chuan cho RT-PCR phét hién dong thoi ARN

virus cum A, B (M); cim A/H5N1 (M, H5 va N1); va sai (N);

2. Xac dinh ty 18 nhiém cim mUa va phan tip cim gia cim A/H5N1 (néu
c6) tai Hai Duong nim 2009 bing RT-PCR;

3. Xac dinh cong hiéu véc xin s6i don san xuét tai Viét Nam bang real-
time RT-PCR mot bude.

NHUNG PONG GOP MOI CUA LUAN AN

1. Nghién ciru d4 san xuét hang loat ching duong ARN véi san lugng cao
(1011 10" ban sao/phan tmg 20ul) bing ca hai ki thuat phién ma cb
dién va truc tlep,

2. Nghién ciru d@ dua ra dugc ty 1€ phat hién cam mua va cim
A/HIN1pdm09 & bénh nhan viém dudng hd hip cip tinh ning, nhap
vién tai Hai Duong 2009-2011;

3. Nghién ciru da xay dung va tién thim dinh phuong phap méi xac dinh
nhanh cong hiéu vic xin séi don, sdng giam doc luc bang dinh luong
truc tiép ARN bén trong té bao gay nhiém béng real-time RT-PCR.

BO CUC LUAN AN
Luan an bao gdm 147 trang, Dit vin dé 2 trang, Két luan 1 trang, Dé
Xuit 1 trang, Nhitng dong gép moéi cua luan an 1 trang. Luén an co 4
chuwong: Chuong 1: Téng quan 37 trang; Chuong 2: Ddi tuong, vat liéu va
phuong phap nghién ctru 25 trang; Chuong 3: Két qua nghién ctru 33 trang;
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Chuong 4: Ban ludn 44 trang. Luén an c6 47 Hinh, 22 Bang va 182 tai li¢u
thgm khao, bao gom 17 tai liéu tiéng Viét, 158 tai liéu tiéng Anh, 2 tai liéu
tieng Phap va 5 trang théng tin.

CHUONG 1: TONG QUAN
1.1. Téng quan mt s6 vin dé vé cum
1.1.1. Phép gei tén va hinh thai va ciu tric

Céc virus cum thudc trén ho Mononegavirale, ho Orthomyxoviridae,
dugc phan thanh cac chi A, B, va C. Virus cim A gdm céc phén tip, virus
cum B va ciim C chi ¢c6 mot phan tip.

Hat virus cim da hinh théi, dang hinh cau c6 kich thuéc 80-120nm.
Céu tric hat virus gdm bo mdy di truyén (genome), capsid va vo ngodi
(envelop). Genome la mét soi ARN phan cuc 4m, ¢6 8 phan doan VGi cum
A va B, 7 phan doan véi cam C.

1.1.2. Khang nguyén, tinh da dang chiing virus cim A va dich t& hoc

Chuyén dbi khang nguyén dot ngot (shift) 1a thay d6i cAu tric khang
nguyén bé mit, thuong gy hién twong thay thé mot loai HA mdi, nhin
chung khéng chiu tac dung cia mién dich ton tai trude d6 va day 1a nguyén
nhan cua cac vu dai dich cim.

Bién ddi khang nguyén tir tir (drift) 12 nhirng thay d6i nho va lién tuc
céc acid amin tai cac khu vyc khang nguyén protein vo HA va NA. Nhirng
chiing ndy van chiu mét phan mién dich ton tai trudc do.

Virus cum truyén bénh qua duong khong khi. Cm xay ra quanh ndm
Va trén toan thé gidi. Cum A va B ¢ thé dong thoi luu hanh trong cung
mot nam nhung thudng mdi mia chi c6 mot phan tip cim A ndi 1én.

1.1.3. Sw nhén Ién cia virus cim

Virus hap phu trén bé mat t& bao vat chi qua thu thé acid sialic va xam
nhap vao té bao qua con dudng endocytosis. Nho pH thap cua khoang noi
bao ma HA tao hién tugng tién thay ddi phd hop dé mang virus hoa voi
mang khoang noi bao. Tai nhan, ARN virus déng vai trd lam khuon mau
téng hop ARN bb tro chudi dwong, sau d6 dén luot ARN chudi duong nay
lam khuén mau dé tong hop ARN chudi am va ARN théng tin. Hat virus
duogc giai phong theo co ché nay chdi.

1.1.4. Chan do4n phong thi nghiém

Vai tro phong thi nghiém 1a chian doan kip thoi cho 1am sang va béo
c4o thdng tin vé sy xudt hién va luu hanh c4c ching virus ciim trong cong
ddng. Phuong phap chin doan phong thi nghiém cam gdm i/. chin dosn
trwe tiép phat hién hinh thé virus (phan lap virus cam), phat hién khang
nguyén virus (mién dich huynh quang) x4c dinh cam A, cam B hay phin
tip cim A hoac ELISA xac dinh cam A, cim B, cam C), phat hién vat liéu
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di truyén cua virus (RT-PCR xac dinh cim A, cam B, ciim C hay phan tip
ciim A) cho phép chin doan nhanh, dic hiéu, va c6 tinh sang loc ca cum A
va phan tip ciim A ii/. chin doan gian tiép phét hién khang thé bang cac
phuong phap huyét thanh hoc.

Chan doan cam bing RT-PCR c6 thé ap dung ky thuat khuech dai cb
dién hoic dinh luong truc tiép, ¢ thé sir dung phan tng don mdi hoic da
mo6i phat hién dong thoi hon 1 phan tip hay chi (A/H3N2, A/HINI,
A/HIN1pdmO09, cam B), va xac dinh chinh xac phén tip (HA va NA), phat
hién dong thoi virus cim mia A (A/H3N2 va A/HIN1), virus cim B cling
cac virus khac nhu virus hop bao hd hap ¢ ngudi (human respiratory
syncytial virus - hRSV) hodc virus giy viém phdi ¢ ngudi (human
metapneumovirus - hMPV).....

1.1.5. Tinh hinh nghién ciru vé ciim

Cac nghién ctru vé ciim duoc tién hanh ¢ moi khia canh va loai hinh
nghién ciru. Nghién ctru vé ciim ctia Viét Nam ¢6 thé bao gdm chan doan
va nghién ctru huyét thanh hoc, sinh hoc phan tir, mién dich hoc, mé hinh
todn hoc, san xuit vic xin, tinh nhay cam véi oseltamivir, giam sat trong
diém hoi ching cam (Influenza-Like liness - ILI), viém phdi nang do virus
(Severe Viral Pneumonia - SVP), thir nghiém 1am sang.....

Sau 2 thang xuét hién, 11/06/2009, WHO d4 cong bd dai dich cum
A/HIN1pdm09. Sau mét nam, hdu nhu tat ca cac nude déu cong bd co cim
A/HIN1pdm09. Hién tai chung cim nay da duoc coi 1a mot chung cim
mua. Tai Viét Nam, tinh dén 19/03/2010, trén ca nudc c6 11.214 truong
hop dugc chin doan xac dinh phong thi nghiém va 58 ca tir vong.

Tai Trung qudc, cim lwu hanh quanh nim nhung chi yéu tir thang 1-8.
Ty 1& nhiém cam giai doan 2009-2012 dao dong tir 10-26% céc trudng hop
ILI (bao gdm ca cam A/HIN1pdmo09). Tai Camphuchia, cim thudng luu
hanh vao thang 8-11, ty I¢ duong tinh véi cam A tir nam 2006-2010 tuwong
ung 1a 5,8%; 7,7%; 15,3%; 15,2%; va 1,4%. Cim B luu hanh quanh nam.
Tai L0, cam lyu hanh chu yéu vao mua déng-xuan, ty 1é duong tinh cim
A trung binh la 9,0%. Tai Hoa Ky, ty 1&¢ nhiém cum tir 5-20%. Tai Phap,
cum ciling thuong luu hanh vao mua déng-xuan véi ty 1€ trung binh 5-15%.

Tai Viét Nam, theo Nguyén Thu Yén va cong sy, ty 1& duong tinh véi
cim & nhitng nguoi ILI bang RT-PCR 1a 22% va luén chi ¢6 mét ching
cim A noi troi (A/HINT hoac A/H3N2). Ty 1é duong tinh kha tuong dong
gitta cac loai co s& y t& (20-23%) va cac viing mién (21-23%). Cim B luu
hanh & tat ca cac ndm, quanh nim va khong lién quan dén phan tip cim A.
Nam 2009, ty 1€ duong tinh cam A/HIN1pdm09 1a 9,4%, nam 2010 la
2,1%. Pinh nhiém ciim thudng tir thang 5-10. O cac truong hop viém phoi
ning (SVP), cim A/HIN1pdm09 chiém 6,1%, cim mia A/HIN1 va
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A/H3N2 1a 2,8%, cim B 1a 2,2%, cim A/H5NL1 Ia 2,9%, va hRSV la 0,1%.
Ty 1& nhiém cam A/HINlpdm09, A/HINI va A/H3N2, cim B, va
A/H5N1 & bénh nhan SARI ndm 2011 lan luot 1 2,9% (1,1-4,4%), 1,5%
(0-2,2%), 3,9% (0-5,8%), va 0,1 (0-0,3%).

Trong khudn khé dy an Gidm sat va diéu tra finh hinh dich ¢ Péng
Nam A (Surveillance and Investigation of Endemic Situations in South-East
Asia - SISEA) tai Bén Tre, ty 18 nhiém cam A/HIN1pdm09, cim mua A,
va cam B tuong tng 13 1,4%, 2,7%, va 1,0%. Cam thuong luu hanh vao
mua hé va c6 hién tuong chuyen sang thang 5-7.

1.2. Téng quan mdt s6 vin dé vé s0i
1.2.1. Phép gei tén va hinh thai, ciu tric

Virus séi thudc trén ho Mononegavirales, ho Paramyxoviridae, dudi
ho Paramyxovirinae, chi Morbilivirus va tén qudc té 1a measles virus.

Hat virus soi hoan chinh da hinh thai nhung cha yéu hinh cau, kich
thuée 100-300 nm. Thanh phan cdu tao gdm genome, capsid va Vo ngoai.
Genome la ARN so¢i don, phan cuc am, khong phan doan, dai khoang
16.000 ribonucleotide, co trat tu 3'-N -P - M - F - H - L Polymerase 5'.
1.2.2. Sw nhén 1én caa virus

Cac dong té bao thudng truc nhu Vero hay B95a thudng duoc sir dung
dé phan lap virus. Toan bo qua trinh nhan 1én cua virus soi Xay ra tai bao
tuong cua té bao gay nhiém. Qua trinh gan mang va xam nhap té bao cua
virus xay ra khi ¢ su twong tac giita protein H va F cua virus va thu thé
déc hiéu - phan tue CD46. Sy nhén 1én cua virus soi bat dau bang soi ARN
am ban dau c6 vai tro khong nhimg lam khuon mau cho qué trinh phién ma
thanh ARN thong tin dé roi sau do duoc dich ma thanh cac protein cau tric
va phi ciu triic ma con 1am khudn miu dé tong hop nén ARN soi 4m thé hé
sau thong qua soi ARN duong trung gian. Soi ARN am lip rap clng véi
c4c protein cdu trac. Mang ngoai virus hinh thanh do qua trinh nay chdi
qua mang bao twong va Su giai phong hat virus hoan chinh chi sau vai gio.
1.2.3. Céc nghién ciru lién quan dén soi

Viét Nam dang & giai doan khong ché tién t6i thanh toan séi. DA c6
nhiéu hop tac nghién ctru co ban va ung dung nhu xac dinh mot genotype
méi (H2), dic diém di truyen cac chung virus sO1 hoang dai thoi ky trude
va sau chién dich tiém s¢i miii 2, danh gia cong hiéu vic xin si miii hai tai
Hai Phong...

Vic xin phbng soi hién nay 12 Vic xin sdng, c6 thé don hodc phéi hqp
cuing rubella va quai bi. Thong thudng, lidu gy mién dich 1a 10°-10* don vi
tao dam hoai tir (Plaque Forming Unit - PFU). Tudi khuyen c4o tiém Vic
Xin soi tur 6-15 thang. Trung tam Nghién ctru Séan xuit Vic Xin va Sinh
pham Y té (POLYVAC) d4 san xuat thanh cdng vic xin soi don, song giam
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doc lyc st dung ching AIK-C. Vic xin c¢6 hiéu gia 6n dinh, luon dat yéu
cau ciia WHO va Véc xin mau chuan cé hiéu gia 4,2-4,7 Log10/liéu 0,5ml.
Hiéu gia véc xin s6i dugc nhd san xuit kiém dinh bang phuong phap tao
dam hoai tr (Plaque forming assay — PFA).

1.3.Sén xuit chirng dwong ARN va kiém dinh cong hiéu vic xin

Vai tro cta vic xin ngdy cang l6n, dbi twong phuc vu cua véc xin ngly
cang duoc mé rong, bao gom ca phu nir c6 thai, nguoi co tudi hay tré so
sinh. Di song hanh cung sy phat trién khong ngirng vé cong nghé thiét ké
va san xuit vic xin 1a su ra doi cua nhiu thir nghiém kiém dinh, trong d6
c0 cac ky thuat sinh hoc phan tir.

P4 c6 nhiéu nghién ciru vé ing dung real-time trong chan doan, nghién
ctru vé soi va nhiéu tac nhan khac. Nam 2006, tac gia Hummel va cong su
d4 thim dinh phuong phap dé tim ra cac cip mdi va dau do nhay va dic
hiéu nhét trong phat hién soi. Nam 2006, tac gia Nguyén Thi Thudng va
cong su da dinh luong s6 ban sao ADN bén trong té bao gay nhidm khi xéac
dinh tinh khang thubc cua herpes simplex virus (HSV) voi aciclovir va
foscarnet nén khdng can doi sy xuat hién cua hiry hoai té bao (cytopathic
effects — CPE) trong khi hiéu gia ADN tuong quan chét ché véi PFU. Nam
2005, tac gida Schalk va sau nay la Ammour va cong su da xay dung
phuong phap méi kiém dinh cong hiéu s6i1 cua vic xin soi phdi hop \
rubella va quai bi biang dinh lugng truc tiép sb ban sao ARN & dich nbi
nudi ciy té bao. Tuy nhién, phuong phap nay con nhiéu ton tai, quy trinh
phtrc tap va thoi gian git it nhit 2 ngay.

Pé dinh luong tryc tiép thi nhat thiét phai c6 gam chuin ngoai. San
xuat ARN bang phién m in vitro gilp tiét kiém bénh pham, c6 hiéu gia
cao, dinh luong dugc, on dinh, déng nhit, va tinh khiét. Viét Nam chua co
cdng bd vé san xudt ching dwong ARN in vitro.

CHUONG 2: POI TUQNG, VAT LIEU VA PHUONG PHAP

2.1.Ddi twgng nghién ciru

2.1.1. San xuidt ARN bing phién mé in vitro: 1-2,5ul ARN tach chiét tir
chiing virus hodc mau bénh pham.

2.1.2. X4c dinh ty 1¢ nhiém ciim: tuan thu dinh nghia ca bénh viém diwong
hd hdp cap tinh ning (SARI) cia dy an SISEA. Bénh phim duogc lay tir
thang 1/2009 - 6/2011, 8-10 mau/thdng, mdi tuan 2-3 mau dau tién cua loat
bénh nhan nhip vién tai Bénh vién da khoa huyén Cim Giang va Bénh
vién da khoa Tinh Hai Duong.
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2.1.3. Xay dung phwong phap xdc dinh cdng hi¢u vic xin séi: Vic xin
soi mau chuan (M-0107) va 10 loat vac xin thanh pham do POLYVAC san
xuat tir 2010-2013.

2.2. Vit li¢u nghién ciru

Nguyén vat liéu va trang thiét bi 12 cac cac thiét bi khoa hoc, sinh
pham, héa chit, méi trudng co ban phuc vu cac thir nghiém sinh hoc phan
tir (tach chiét, khuéch dai, tao dong, cit enzyme gidi han - RFLP, phién
mé...) nudi ciy té bao va phan lap virus. Dung dich dém ly giai nhanh té
bao (TpLR) la dung dich tiw pha, c6 thanh phian Tris HCL pH=8 chua
50mM KCL, 50mM MgCL2, 0,45% Nonidet-P40, va 0,45% Tween 20.
2.3. Phwong phap nghién ctru
2.3.1. San xuit chirng dwong ARN in vitro

La nghién ctru co ban phong thi nghiém, khdng tinh ¢& mau.

RNA (ctm, séi)

Mai +T7 /Poly T

Cloning RT-PCR
Bién nap E.coli Tinh sach DNA
Tinh sach plasmid Phién ma
RFLP
Tinh sach DNA
Gam chuan
Phién ma (RNA)

Hinh 2.1. So' d6 qud trinh phién ma (co dién va truc tiép)

Phién ma cb dién: San phidm khuéch dai dugc ndi véi vec-to dé tao
plasmid tai t6 hop, rdi dugc dua vao té bao cam bién E.coli véi su co6 mit
cua X-gal. Khuan lac chuyén nap s& duoc kiém tra theo miu séc
(tring/xanh nhat hay xanh ¢dam) bang PCR c6 dién va giai trinh tu gen. Tao
mach thiang plasmid bang RFLP. Phién mi dugc thuc hién nho enzyme
phién ma T7. Mat d6 quang hoc, kich thudc san pham, ciu traic ARN va h¢
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s6 Avogadro s& dugc st dung dé tinh san lugng ARN. San pham ARN méi
téng hop duoc kiém tra bang RT-PCR vo6i (RT +) va (RT-).

Phién ma truc tlep doan mbi dic hiéu duoc cai bién bang cai thém &
dau 5’ cua mdi xudi va mdi nguoc mot trinh ty kich thich phién mad T7 va
poly T. San pham dugc st dung truc tiép cho phién ma in vitro.

2.3.2. X4c dinh ty 1¢ nhiém cim

e La nghién ciru quan sat md ta cit ngang, ¢& mau nghién ciru duoc tinh
dua vao ty 1é mic cum trung binh toan cau khong phai dai dich (5 - 15%)
Vv6i d6 chinh xac cta p = 1,5%. Trén thyuc té, 1273 bénh pham da dugc thu
thap cho nghién cau.

e ARN ctia virus cam mia A va B dugc phat hién bang RT-PCR da moi
ctng hRSV va hMPV, dugc khang dinh bang PCR bén t6. Chirng dwong 1a
hon hop 2,5ul khudén mau ARN gom 10" ban sao ARN cho mdi loai virus
cim mua A, hRSV, hMPV va 10° ban sao cho virus ciim B.

e Cim A/H1N1pdm09 va cim gia cam A/H5N1 (néu nghi ngd) duoc phat
hién va xac dinh phan tip bang real-time RT-PCR don mdi. Ty 18 phan bd
cum duogc phan tich theo gidi tinh, nhom tudi, va thoi gian. Sy khac biét
Clia cac bién roi rac dugc tinh bang thuat toan Khi binh phuong (). Gia tri
p<0.05 duoc coi 1a ¢d y nghia thong ke.

e Y duc: S6 lidu cua dé tai nghién ctru ndy 12 mot phan cua Dy an SISEA,
d4 duoc thong qua Hoi dong Y dirc co sé va la du an phi loi nhuan. Dé tai
nay c6 phan tich bién sb gidi tinh nhung chi v6i muc dich nghién ciru dich
t& hoc, khong nham muc dich phan biét gioi.

2.3.3. Xay dung phwong phap kiém dinh vic xin soi

e La nghién ctru co ban phong thi nghiém.

e C& mau nghién ciru: khong tinh ¢& mau, chon mau tién lgi, ngau nhién.
K§ thuat xét nghiém: Hi¢u gia PFU duoc xdc dinh bang PFA trén tém nhua
24 giéng. Cay 200pl hén dich virus ddc va pha loang béac 10 tir 107-10" Ién
te bao Vero, moi nong do 2 giéng. Sau u 1 gid ¢ 37°C x 5% CO,, hit dich
cay rdi rira sach té bao bang MEM 0% FBS va thém méi truong phu
methylcellulose 1% c6 3% huyét thanh bé bao thai (Fetal Calf Serum —
FCS). Sau 9 ngay 1, ¢b dinh té bao biang 10% formaldehyde (38%) trong
PBS 1/75M va nhudém té bao bang dung dich tim crystian 0,25% trong
formaldehyde 38%. Thir nghiém duoc 1am 6 lan v6i mau chuan.

Hiéu gia PFU/0,5ml = (Trung binh ddam hoai tiv x 5 x d¢ pha lodng)/2
e Hiéu gia ARN duoc xac dinh twong ty nhu PFA. Sau khi cdy 24, 48, va
72 gio, tach chiét ARN bén trong té bao bang 3 phuong phap: i./ sir dung
trypsin tach té bao, sau do rira sach té bao bang PBS 1/75M va ly tam
(2500 vong/phat x 15 phat x 4°C) rdi tra lai 300ul PBS va tach chiét ARN
st dung bo sinh pham tach chiét ARN (Qiagen). ii./ st dung dung dich ly
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giai nhanh té bao (TpLR) 300pl/giéng va u ¢ 37°C x 4 phut, sau d6 ARN
duoc tach chiét bang bo sinh pham tach chiét ARN (Qiagen). iii./ chi ly
giai té bao bang TpLR 300pul/giéng va u ¢ 37°C x 4 phat. ARN cua ca 3
phuong phap dugc dinh lugng trong cung thir nghiém.
Sé bén sao ARN/O,5ml

= (Trung binh sé bdn sao ARN/5ul x 15 x 5 x d¢ pha lodng)/2
e S0 sanh su khac biét tuyét dbi va twong quan hiéu gia hai phuong phap
dé xac dinh ndng do pha lodng virus, thoi gian git va phuong phap tich
chiét ARN téi uu.
e Phuong phap méi dugc tham dinh v6i 10 loat vic xin thanh pham, bao
gom cac tiéu chi i./ D¢ ding. ii.l DY chinh xdc. ii.l DY twong quan tuyén
tinh va Hé s6 twong quan. .l Gidi han phat hién va Gidi han dinh luong.
V./ Tinh dac hiéu va Tinh lya chon. va vi.l Bé manh.

CHUONG 3: KET QUA NGHIEN CUU
3.1.San xuit chirng dwong ARN
3.1.1. Tao khudn miu va chuyén nap

Hinh 3.1. Chuyén nap doan gen 7 virus cim mua A.

Hau hét trong s6 hang trim khuén lac E.coli chuyén nap déu c6 miu
tre‘ing hodc xanh nhat, chi mét vai hoac khéng co khuan lac ndo mau xanh
dam (Hinh 3.1). Két qua thu duoc 1a 7 plasmid tai t6 hop chira doan gen 7
virus cum mua A, cim B, cac doan gen 7, 4, 6 virus cim gia cAm A/H5N1
duing cho RT-PCR real-time, cic doan gen 7, 4 virus cum gia cdm A/H5N1
dung cho RT-PCR ¢b dién. Cac ching vi khun sau d6 duoc nudi cay &
mdi trudng canh thang LB va gitt ¢ -80°C trong mdi trudng glycerol 50%.

Chuyén nap duoc kiém tra bang PCR v&i cip mdi dic hiéu va cip mdi
cua vec-to (T7/M13R). Hinh 3.2 1a két qua khuéch dai plasmid tai t6 hop
chira doan gen 7 ma héa protein M virus ciim moa A str dung mdi dic hiéu
va mdi vec-to v6i san pham tuong tng khoang 210bp va 410bp. Sau cuing,
két qua chuyén nap dugc khang dinh bang giai trinh tw gen.



3000bp

123 456 7 8910111213 14 1516 Giéng 1: Thang ADN 100bp

Giéng 2: Chitng am méi déc hiéu

Giéng 3-9: Khuéch dai véi moi dic hiéu (ciim
mua A), san pham 212pb

Giéng 10: Chitng dm méi T7/M13R

Giéng 11-17: Khuéch dai véi moi vec-to (ciim
mua A), san pham 412pb

400bp
200bp

Hinh 3.2. Kiém tra chuyén nap doan gen 7 virus cim mua A bang PCR.

Plasmid téi t6 hop duoc tao mach thing bang RFLP (Sall cho pGEM T
Easy va Hindlll cho TOPO®pCR2.1) (Hinh 3.3).

Plasmid Plasmid sau tgo mach thing

Giéng 1: Thang ADN chudn 1Kb

Gleng2 Trong

Gleng 3: Plasmid dang vong

Giéng 4: Plasmid mach thing sau cdt enzyme gidi han
(Vec-to pGEM T Easy, enzyme Sall, va thach 0,8%)

Hinh 3.3. Tao plasmid mach thang chira doan gen 7 virus cim mua A.

3.1.2. Tao khudn mau cho phuong phap phlen ma truc tiép

Phién ma truc tiép khong qua tao dong ma chi khuéch dai ARN nguon
Vv6i cap moi cai bién. Hinh 3.4 1a két qua khuéch dai v6i mdi cai bién virus
cum A/HIN1pdm09 va kich thudc san pham khoang 200bp. Dé tai d4 san
Xuit duoc 2 gam chuén 1a doan gen 7 virus cim A/HIN1pdmo09 va gen N
virus soi.

200bo
100bp

Hinh 3.4. Khuéch dai doan gen 7 virus cm A/HIN1pdmO09 (moi cdi bién).
3.1.3. Phién ma

Hinh 3.5 I két qua qua kiém tra do tinh khiét cia ARN sau phé hay
ADN khuén méu cua virus caim mua A, hRSV, cim B, hMPV. Hinh 3.5.a
la két qua khuéch dai ARN méi duoc téng hop va c6 bude phién ma nguoc
(RT+), Hinh 3.5.b 1a két qua khuéch dai ARN méi duogc tong hop nhung



khong c6 budc RT (RT-), Hinh 3.5.c 1a két qua khuéch dai khong c6 budc
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RT nhung sir dung khuén mau 1a plasmid.

M2 3 47576
g
-
=
500bp —» §
300bp —»
100bp —> B

RT-PCR (RT +)
Khudn mdu: ARN

3 4

RT-PCR (RT -)
Khudn mdu: ARN

56 7 8 9 10

RT-PCR (RT-)
Khudn méu: Plasmid

Hinh 3.5. Kiém tra dé tinh sach ARN bcing RT-PCR

Gié:ng 2: Ching am
Gieng 3: Trong

o a Ching dwong sau phién ma: PCR, RT+
Gieng 1: Thang ADN 100bp (Promega)

Gié:ng 4,5,6,7: Tuong ting ctim mua A, hRSV, cum B, h(MPV
Gieng 8: Hon hop ARN cua cum mua A, hRSV, cim B, hMPV

_ b. Chimg dwong sau phién ma: PCR, RT-
Giéng 1: Chitng am
Gieng 2,3,4,5: Tuong umg cum mua A, hRSV, cam B, hMPV

c. Plasmid: PCR, RT-

Gié:ng 6,7,8,9: Twong vmg cum mua A, hRSV, cim B, hMPV
Gieng 10: Thang ADN 1Kb (Promega).

Bang 3.1. San luong phién ma.

Virus Chiéudai | Nong dé San lwong

(bp) (ng/pl) (ban sao)

Virus cim moa A (M) co dién 212 50,16 5,8 x 10"
Virus cim B (M) ) c6 dién 364 54,00 4,15 x 10"
H5N1 (M) ¢6 dién 245 36,12 1,59 x 10™
H5N1 (HA) c6 dién 361 22,57 1,1 x 10"
H5N1 (M) real-time 144 33,07 4,0 x 10"
H5N1 (HA) real-time 140 24,61 1,1 x 10™
H5N1 (NA) real-time 157 21,58 2,4 x 10"
H1N1pdm09 (M) real-time 154 3548,00 | 3,08 x 10™
\Virus soi (N) real-time 74 978,16 1,2 x 10"
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Sau tinh sach, do OD dé tinh ndng do ARN trong mot don vi thé tich
(1ul). Bang 3.1 trinh bay san lugng ARN thu dugc ciia 9 gam chuén sau
phién ma cua dé tai nghién ciru. Sau cuing, pha lodng dung dich dé c6 gam
chudn 10'-10° str dung cho mdi phan tmng.

Truc tung: ARn
Truc hoanh: Chu ky

Hinh 3.6. Chudn d¢ chirng dwong ARN gen N virus s¢i 10*-10",

3.2.X4c dinh ty 1¢ nhiém cim bang RT-PCR
3.2.1. Pic diém ddi twong nghién ciru

Tir 1/2009-6/2011, dé tai da thu thap lién tuc dwoc 336; 452; va 485
mau bénh pham theo dang dinh nghia ca bénh SARI (tong s6 1273 mau)
Ty 16 nanvnit = 1,3; tudi tir 2 thang-84 tudi, trung vi 1a 2 tudi va tré <5 tudi
chiém 63,3%.
3.2.2. Ty 1€ tir vong do cum

C6 mdt trudng hop nam, 70 tudi tir vong nim 2011 do virus cim
A/HIN1pdm09 (chiém 0,08% cac truong hop dwong tinh). Ca tir vong am
tinh véi caim A/H5N1 va khong dong nhiém véi 18 tac nhan virus khéc.
3.2.3. Ty I¢ nhiém cim

T§ 1§ duong tinh

Hinh 3.7. Ty Ié duong tinh véi virus cum ¢ bénh nhan SARI, Hai Duong.

Ty 1€ duong tinh trung binh twong ing cua virus ciim mua A (A/H3N2,
A/HIN1), cim B, va cum A/H1IN1pdm09 la 1,9%; 6,4%; va 10,4% trong
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sudt 2,5 nam nghién ctru (Hinh 3.7). Nghién ciu ndy khong phat hién duoc
truong hop nio dwong tinh voi cim gia cam A/H5N1. Trong sé 818 mau
duong tinh vé&i virus néi chung (63,4%), ¢6 244 mau duong tinh véi virus
cim (cim mua A, cdm B, cim C, cim A/HIN1pdm09), chiém 29,8%
(Hinh 3.8).

ECam mua A BCimB OA/HIN1pdm09
OcimC W AH5NL @Virus khéc (14)

Hinh 3.8. Phan b cim ¢ cdc triuong hop SARI dicong tinh véi virus.

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

Trong 238 mau duong tinh voi cim A va B, c6 33 ca ddng nhiém, cu
thé dong nhiém cam A 1a 8,3%, cim B 1a 19,8%, cim A/HIN1pdm09 la
5,3%. C6 8 ca (3,4%) ddng nhiém 2 tac nhin, trong d6 cim mua A chiém
12,5%, cam B 1a 6,2% va khong c6 truong hop caim A/HIN1pdm09 nao
ddng nhidm 2 tac nhan virus.

CimA CimB Cim Tongso
AHINIpdm09

' Khingdingnhiém  1ticnhin 82 ticnlin

Hinh 3.9. Pong nhiém ciim véi cdc virus khdc.

Ba muoi ba (33) mau virus cim dong nhiém vai 13 trong s 18 virus
hd hap nghién ctru trong khuén kho du an SISEA (virus cam mua A, cim
B, cim C, cim A/HIN1pdm09, hRSV, hMPV, parainfluenza 3 (hPIV-3),
parainfluenza 4 (hP1V-4), rhinovirus (HRV), coronavirus chiung OC43
(CoV 0OC43), coronavirus chung 229E (CoV 229E), adenovirus (hAdV),
va bocavirus (hBoV)).
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3.2.5. Phan b6 nhiém cim theo gi6i tinh, nhém tudi va thoi gian
Ty 1€ nhiém cim nam/ni = 1,2 lan, trong d6 nam/nir ctia cim mua A,
cum B, va cum A/HIN1pdmoO9 lan luot 1a 2,4; 1,5; va 1,1%.

Cim AHINIpdm09  Téng chung

W Nam ONg

Hinh 3.10. Phan bé ciim theo gidi tinh ciia bénh nhdn SARI.

Ty 1¢ nhiém cim moa A va cdm B chu yéu roi vao nhém 1-5 tudi
(52,4%), sau d6 dén nhém 6-18 tudi (22,8%) trong khi ty 1 ndy & nhom
dudi 1 tudi chiém 13,3% nhung lai chiém 43,5% cac bénh nhan dudi 1
tudi. Ty 1¢ nhiém cam A/HIN1pdm09 cao nhit & nhém 6-18 tudi (46,6%),
tiép dén 1a nhém 1-5 tudi (17,2%). Nhom ngudi c6 tudi (>64 tudi) co ty 1é
nhiém cm néi chung thip (2,5%) dbi véi ca cim mua A, cim B va cim
A/HIN1pdm09.

---- B ——

[~ - cimmiaa - - cams —cimAH: 1N1pdm0§ Téng sb_——Tong sb cim mia |

Hinh 3.11. Phan bé ciim theo nhém tuéi & bénh nhin SARI tai Hai Duong.

Két qua phan bd ciia cam theo thang duoc trinh bay ¢ Hinh 3.12. Virus
cam A/HIN1pdm09 duoc phat hién tir thang 09/2009 va ngay lap tuc dat
dinh va kéo dai dén dau nam 2010, sau do khong phat hién thém truong
hop nio cho dén tan 2011. Khdng gidng voi giai doan dau va cudi cua dai
dich 1a cam B va cim A d6ng luu hanh, trong giai doan dai dich, ching
cim A/H1IN1pdmO09 chiém wu thé tuyét dbi, khong phat hién duoc trudng
hop cam mua A ndo. Nghién cru nay khong xac dinh phén tip cam moa A.
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S6 miu dwong tinh

W/ANE
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Hinh 3.12. Mdc ciim & bénh nhén SARI theo thang.

3.3.Kiém dinh cong hi¢u vic xin soi
3.3.1. Két qua xac dinh hiéu gia chiing chuin bang PRA

Hiéu gia PFU/liéu 0,5ml dao dong trong khoang 4,00-4,06 log10.
3.3.2. Hi¢u gi4 chiing chuin bing real-time

Ca 3 phuong phap tach chiét ARN c6 hé sé twong quan (R) timg cip
dao dong trong khoang 0,96 - 0,99 va khdng c6 su khac biét tuyét dbi (p >
0,5). Hinh 3.13 1a két qua dinh lugng ARN & 24, 48, va 72 gio.

—
mesar \\
meses &\\
" \\ /
10Ee01 N Q - ,
opcundied 1061 w62 1063 1054 chomg amieg ToLR
(22 82 20 4 4 @74 i i i =7 —xnong phatundites _—10E1 ez We10es e w0e

Hinh 3.13. Tuong quan cia 3 phuong phdp tach chiét ARN (a)
va hiéu gia sau gay nhiem (b).

3.3.3. Swr 6n dinh ciia ARN tach chiét bang TpLR

Chat lwong cia ARN tach chiét bing TpLR con dugc danh gia théng
qua hé sé twong quan (R) va gia tri khac biét tuyét d6i khi ARN cua ca ba
phuong phap tach chiét dugc kiém tra sau khi duoc bao quan 12 thang (-
80°C), 15 thang (-80°C), va tiép d6 2 thang (-30°C).
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Hinh 3.14. Bén vitng ciia ARN & nhiét dé va thoi gian thue (Log10).

3.3.4. Hiéu gia ARN vic xin séi thanh phim

Hé s6 tuong quan hiéu gia PFU so voi hiéu gié ARN cua 10 loat vic
xin thanh pham khi ciy Véc xin dic, pha lodng 107, va 10' tuong ing la
0,67, 0,90, va 0,88. Hé so tuong quan chung la 0,80. H¢ sb trong quan cla
ARN tach chiét tryc tlep tor vac xin so voi hi€u gia PFU <0,4. Hiéu gia
ARN cua 10 loat vic xin dao dong trong khoang [7,67-8,08log10] va trung
binh cao hon hiéu gia PFU 3,1x10° lan. Hiéu gia ARN thanh pham trung
binh cao hon hiéu gia PFU 1,4x10” lan.

Hinh 4.23 1a biéu d6 theo ddi xu hwréng (biéu d6 Levey-Jennings) hiéu
gid PFU (a) va s6 ban sao ARN (b) (Log10) caa 10 loat vic xin. Hiéu gia
vic xin (dudong miu xanh nuée bién) luén nam trong khoang M=2SD
(dudng mau vang) va hai phuong phap c6 duong biéu dién twong dong
nhau.

430

T T T
MDS HHMO21 MO411 MO5TT MaI12 MOE12EMOM2 #0213 {MOS13IMOB S

T T
0610 MO211 MO411 {0511 iMOﬁ.’E 10212 MO4 121021 SEMOS’B 10813

2012 2013
| =¢—Hiéu giaRNA ——Mean ~——Mean+1SD  ——Mean-1SD

2011 2012 2013

2010

—4+—Hiéu gia PFU ——Mean ~—Mean+1SD ——Mean-1SD i
Mean+2SD Mean-2SD  ——Mean+3SD  ——Mean-3SD ! Mean+2SD Mean-28D  ——Mean+3SD  ——Mean-3SD

Hinh 3.15. Biéu do Levey-Jennings hiéu gid PFU (a) va ARN (b).

3.3.5. B§ lap lai ctia phan ng .
Hé s6 bién thién (CV) trung binh cua d¢ 1ap lai trong cung mét lan thir
nghiém (repeatability) va do lap lai trung gian (intermediate precision)
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twong tng la 0,8% va 3,3%. Trung binh CV cua 2 ngay thir nghiém 10 loat
vic xin & cac nong do ciy vic xin dic, 107, va 107 1a 2,7%.

CHUONG 4 : BAN LUAN
4.1.Két qua san xuit cac gam chuin
4.1.1. Tao dong plasmid tai t6 hep va chuyén nap

Tao dong la ky thuat cai truc tiép mot doan ADN vao véc-to mach
thing biét trude tao plasmid tai t6 hop. Pau 3’ cua véc-to TOPO®pCR2.1
(Invitrogen) gan sin Thymine (T) va topoisomerase. Do Taq polymerase co
hoat tinh vin chuyén dau tin clng khong phu thudc khudn mau nén no sé
thém mot deoxyadenosine (A) vao ddu 3’ ciia san pham PCR. Diéu ndy cho
phep san pham PCR chén va ndi dugc voi véc-to mdt cach hiéu qua (cau
n01 A-T). Khi sur dung pGEM T Easy (Promega), cin thuc hién thém budc
gan san pham vao Véc-to.

4.1.2. Kiém tra chuyén nap

Phan tng chuyén nap cho phép lua chon cac té bao cam bién E.coli
chira plasmid tai t6 hop dua vao co ché bl a cua gen S-galactosidase.
Khuan lac mau tring hoic xanh nhat la do enzyme p-galactosidase hoat
tinh khong duge hinh thanh vi trinh tu dich da chen vao lacZa cua plasmid
(chuyén nap thanh cong).

Chuyén nap duogc kiém tra bang PCR st dung mbi ddc hiéu va mdi cua
véc-to (T7/M13R). Hinh 3.2. 1a két qua khuéch dai doan gen 7 virus cam
mia A, trong lugng dich khi khuéch dai v6i moi dic hiéu khoang 210bp
(gleng 3-9), trong khi san phim khuéch dai véi T7/M13R khoang 410bp
(gleng 11-17). Chiéu dai cua san pham 1a téng chiéu dal cua 2 doan moi va
chiéu dai khoang cach giita 2 doan m01 ctia khuén miu. Dya vao ban do
genome cua vec-to pPGEM T Easy, xét vé& mit kich thudc, san pham dich d4
cai dugc vao vec-to. Két qua giai trinh ty gen v6i cip mdi cua véc-to da
khang dinh chuyén nap & mirc nucleotide.

4.1.3. Tao mach thing ADN plasmid

ADN phai ¢ dang mach thing dé san pham ARN tong hop c6 chiéu dai
ddng nhat. Hinh 3.3 cho thiy plasmid téi t6 hop chita mot doan gen ma héa
protein M ctia virus cim mta A (pGEM T Easy) dugc tao mach thing voi
kich thuéc dich mong mudn. San pham RFLP chi c6 mot dai ADN duy
nhat, khong c6 cac dai phu, diéu ndy cho thiy phan tng RFLP d4 cét hoan
toan plasmid mach vong.

V&i phién ma tryc tiép, san phim luén 1& ADN mach thing véi kich
thudc bang tong chiéu dai trinh ty dich va chiéu dai trinh tu chirc ning
duogc cai vao moi. Hinh 3.4 cho thiy san phim khuéch dai c6 kich thudc
xap xi 200bp, chinh Ia téng chiéu dai (191bp) doan gen 7 ma hda protein M
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cua cam A/HIN1pdm09 (154bp) va chiéu dai cua 2 cip mdi cai bién
(37bp).
4.1.4. Két qua phién mé in vitro

Phién ma in vitro (T7RiboMAX™) c6 thé san xuit dén muc mg
ARN/phan g 20ul. Co ché ciia phién ma in vitro ¢6 dién 1a sir dung trinh
tu chirc ning phién ma T7 vdn c6 cua véc-to. Pau phién ma la trinh tu
chirc ning phién ma T7, dau con lai tw do, 13 vi tri cia RFLP. Didu nay lam
cho san pham dich ARN ludn ¢ chiéu dai bang nhau (d6ng nhét).

Mot trong s6 CAc ung dung cua thiét ké cap mdi 1a danh dau mdi. Dé
tai nay da ap dung cai bién moi bang cach cai thém vao cap mdi dic hiéu
trinh ty phién md T7 va poly T & mdi xudi va mdi nguoc (cai bién 2 moi)
dé chén duogce cac trinh tu chirc ning ndy vao 2 dau ctia san phim dich.

Hinh 3.5 cho thAy ARN m&i duoc tong hop bang phién mé in vitro déu
cho céc san phim dich nhu mong mudn. Sau phién méa, khuén mau ADN bj
phé hiiy dé dam bao qua trinh khuéch dai khdng bi anh huéng vi néu ADN
con s6t lai thi cho di khong c6 budc RT nhung van thu duge san pham
dich nén ngoai viéc kiém tra san pham bang RT-PCR nhu quy trinh cb
dién, can phai kiém tra sy pha hiiy khuén mau ADN biang RT-PCR nhung
khong c6 budc RT (chu ky nhiét khong co6 bude RT). Khi khong cod budc
RT, tat ca cac giéng déu am tinh hoan toan, diéu ndy chimg minh ADN
khuén mau cta qua trinh phién mi dd duoc pha huy hét. Nguoc lai,
plasmid 12 khuén mau ADN van cho san pham dich nhu mong mudn mic
di khong c6 buéc RT. Khi ADN d4 bi pha huy hoan toan thi két qua
khuéch dai 1a tir khuén mau ARN vira duoc tong hop. Py ciing 13 cach
mot s6 tac gia sir dung khi san xuat chimg duong.

San luong phién ma cua dé tai rat cao, 6n dinh, dao dong tur 1,59x10™-
1,2x10" ban sao, dam bao sir dung trong mot thoi gian dai (bén viing it
nhat 4 nam, s liéu khong duoc chi ra ¢ nghién ciru nay) va ¢ pham vi
rong. ARN téng hop bang phién ma in vitro khong nhitng duge dung cho
chin doan ma con c6 thé san xuat cac bd mau chudn (panel) st dung cho
chuong trinh ngoai kiém sinh hoc phan tir (External quality assessment for
nucleic acid testing - EQA NAT).

Gam chuan ngoai cia nghién ciru da dugc sir dung nhu cac mau nodi
kiém trong chan doan cim (muc tiéu 2) va dinh luong s6i (muc tiéu 3) cho
chinh dé tai nay. Phién ma c6 thé ap dung cho cac trinh ty phién ma T3 hay
SP6. Phién ma c6 dién c6 thé giir dugc ching E.coli tai td hop vinh vién.
Phién ma truc tiép co thé ap dung cho moi trinh tw moi, ké ca san xuit
ARN soi kép.
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4.2. Ty 1¢ nhiém ciim tai Hai Dwong nim 2009-2011
4.2.1. Pic diém doi twong nghién ciru

C& miu nghién ciru 1on va kha dong déu gitra cac nim bao dam luc
nghién ctru trong mot sb tinh toan thong ké ciing nhu do tin ciy khi phan
tich theo thoi gian. Tuy nhién, sy phin bd khong déu theo gidi tinh
(nam/nix = 1,3 lan) va nhom tudi (63,3% la tré <5 tudi) ¢ anh huong dén
viéc phan tich va bién luan két qua.

4.2.2. Ty 1¢ tir vong va nhiém cUm ciia bénh nhian SARI

Két qua duong tinh véi virus cam A/HIN1pdm09 va am tinh véi cim
A/H5N1 ciing nhu khong c¢6 hién twong ddng nhidm virus dudng nhu co
thé khiang dinh truong hop tir vong duy nhat vi cim A/H1N1pdm09. Qua
trinh 1am sach virus cim & duong hé hap nho interferon, dap img mién
dich gay doc té bao qua trung gian té bao phu thudc khang thé (Antibody-
dependent cell-mediated cytotoxicity - ADCC), té bao diét tu nhién
(Natural Killer - NK) va té bao lympho T. bap tng mién dich & ngudi co
tudi bi han ché, day co thé 1a mot trong sb cac 1y do gay tir vong cia bénh
nhan nay.

Trong khi ty 1 phan b cam B 6n dinh thi con sb twrong tng cua virus
cim moa A 1a 1,9%, bién dong (p<0,01), didu nay cé thé do nam 2009, sb
lugng mic cam A duge phat hién roi vao thoi diém trude dai dich cim
A/HIN1pdm09. Ty 1& nhiém cim A/HIN1pdm09 la 10,4%, khac biét co y
nghia gitta cac ndm (p<0,0005). Dai dich xay ra nam 2009, sO lugng bénh
nhan mic nhiéu nén ty 1¢ nhiém cao nhét (24 1%), nam 2010, ty 1¢ duong
tinh chi con 0,2% do day 1a giai doan cudi cua dai dich va trong quin thé
c6 thé da ¢ mién dich v6i chung virus méi. C6 thé c6 mot ty 18 bao vé
chéo giita cim A/HIN1pdm09 va cim miia A/HIN1 nén ty 1é nhiém cum
mua A giam di rd rét vao nim 2010 va 2011 (p<0,0005) hoic ciing c6 thé
do dic diém sinh hoc cua virus cim la khi ¢ mét chung virus cim méi
xuit hién thi n6 thudng chiém wu thé hon nhitng chung da ton tai trudce do.
Hién twong thay d6i dot ngot khang nguyén chinh la nguyén nhan cia cac
vu dai dich cam, trong d6 c6 dai dich cam A/HIN1pdm09. Nam 2011, ty 1¢
nhiém 1a 10,5%, nhu vdy day 1a vu dich méi. Con s6 mic cim
A/HIN1pdmO9 cua tirng ndm tuong ddng v6i nhiéu tac gia Viét Nam va
quoc té.

C6 tir vong va con sb 18,7% duong tinh véi cim va chiém 29,3% trong
téng s cac miu dwong tinh véi virus cho thiy vai trd quan trong cia virus
cum gay SARI, dac biét ¢ tré em tai tinh Hai Duong.

Ty 1& ddng nhidm cao, dong nhidm giita cac virus cam, dong nhidm
nhiéu loai tAc nhan va cuing lic véi nhiéu tic nhan virus ciing 1a mot kho
khin khi xac dinh tac nhan gdy bénh chinh, nhat 1a khi phan @mg dinh
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lwong truc tiép khong duoc 4p dung va day 1a mot nghién ciru mé ta chir
khong phai 1a mot nghién ciru bénh-ching. Trong sé cac tic nhan dong
nhiém, HRV va hMPV chiém cao nhat, c6 thé do hién tuong cung luu hanh
cua virus cim va 2 virus ndy, thém vao d6, ddy ciing 1a 2 trong s6 cac virus
c6 ty 1& nhiém cao nhat. Ngoai ra, HRV Ia virus duong rudt, khdng cé vo
ngoai nén kh& bén vitng, lvu hanh quanh nim, thoi gian dao thai toi vai
tuan, dugc phat hién & ca nguoi lanh nén ty 18 nhiém va dong nhidm véi
HRV c6 thé cao hon cac tac nhian khac. Két qua ndy cho thiy viéc giam sat
virus hoc, dich t& hoc hang loat tic nhan va dinh lugng ting virus trong
chan doan cé thé dong mot vai trd quan trong gop phan xac dinh nguyén
nhan gay bénh thuc sy. Ddng nhiém giita cic virus cim véi nhau cho thay
vai tro quan trong trong nghién ctru bénh hoc ciim do hién tugng tai to hop
gitta cac chi cim c6 thé 1am bién ddi vé doc luc va kha ning lay bénh &
ngudi. Két qua nghién ctru ciing phi hop voi cong bd trude diy ring cam
A va B c6 thé ddng thoi luu hanh trong cing mét nim va sy luu hanh cua
virus nay khong anh huong dén sy luu hanh cua virus khac va nguoc lai.

S0 voi nghlen ctru ciia Nguyén Thu Yén va cong su, két qua cua dé tai
nay c6 ty 1& nhiém cim nhin chung thip hon nhiéu so véi s liéu cia
nghién ciru giam sat trong diém IL1 (22%), diéu ndy c6 thé do dinh nghia
ca bénh ILI, mic du phai nhap vién, ludn rong hon SARI. So voi SVP, két
qua cua dé tai nay cao hon (18,7% so véi 14%) do SVP chi nhiam vao bénh
nhan viém phéi ning nén co thé dinh nghia ca bénh lai chit ch& hon SARLI.
So sanh véi nghién ctru trén bénh nhan SARI cua cung tac gia, mac du Van
co su khac biét trong dinh nghia ca bénh, quy trinh xét nghiém nhung 5O
litu cia 2 nghién ctu ndy rat twong dong, trir truong hop cum
A/HIN1pdm09 do nim 2011-2013, phan tip cim A nay van con hru hanh
nhung khong chiém wu thé nita va nghién ctru nay chi thu thap bénh pham
dén thang 6/2011. Ty 1& nhidm cam c6 thé khac biét tly thudc vao dinh
nghia ca bénh, chuan hoa theo co ciu dan sb cua khu vuc, quy trinh xét
nghiém, bao goém ca trinh ty cip moi va dau do, thoi gian 1Ay mau 1am xét
nghiém, loai phan tng (don moi hay da méi)....

So véi s6 liéu cia Camphuchia, ty 18 nhidm cam 2009-2010 c6 tuong
quan Véi nghién clru nay nhung tac gia khong tach biét ty 1& nhiém cam
mua A va cim A/HIN1pdmO09. Tai Lao, ty 1é duong tinh v6i cim A trung
binh la 9,0% (bao gom ca cam A/HIN1pdm09), cling rat gan voi con sb
10,4% ctia nghién ciru nay. Ty 1¢ nhiém cum cua nghién ctru nay cling nAm
trong khoang 5-20%, la con s6 thong ké mic cim cua Hoa Ky va Phap.

Nhu viy ty 1& nhiém cim ciia nghién ciru ndy ciing twong dong voi
nhiéu nghién ciru khac.
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4.2.3. Phan b nhiém cam theo giéi tinh, nhém tudi va thoi gian

Phan b cam khong c6 sy khac biét theo gidi tinh, trir cim A, nguyén
nhan c6 thé do s6 mau quéa nho (n=24) nén khong c6 tinh dai dién. S6 liéu
nay ciing trong déng vai mot sb nghién ciru khéc.

Co6 t6i 29,0% tré em dudi 5 tudi mac SARI phai nhap vién tai Hai
Duong, nhleu hon (p<0 001) so voi cac nhom con lai la 5-18 tu01 (10,1%),
19-64 tu01 (3,4%), va >64 tudi (1,3%). Day ciing 1a mot trong sb cac bing
chirng vé ganh nang bénh tat ctia cum.

Trong nghién ciru ndy, cim mua chu yéu gy bénh & tré nho, day co
thé phli hop vé6i biéu db dién bién hinh chit “V” (tré nho va ngudi co tudi
mic nhiéu nhat). Tuy nhién, do chi 4,1% ddi tugng nghién ciru thuée nhém
>64 tudi nén nhanh nay khéng rd rang nhu nhanh tré nho.

Du’ong nhu cim A/HIN1pdm09 c6 biéu d6 dién bién hinh chir “w”
cua mdt virus cum dai dich (tré nho, thanh nién, va nguoi c6 tudi mic
nhiéu nhat) Hai dinh nhoém tudi mic cim mua va cam dai dich khac biét 6
rét (Hinh 3.11). Nhanh nguoi ¢ tudi trong nghién ctru nay khong rd c6 thé
do s dbi twong nghién ciru >64 tudi thip hoic theo CDC Hoa Ky thi c6
thé do dic diém tich hop cia virus cim A/HINIpdm c6 gen HA khoi
ngudn tir chung A/H1IN1pdm1918 nén c6 hién tuong bao vé chéo cho
nhom déi twong >64 tudi.

Chung toi tin ring day 1a mot trong s6 cac sb liéu dau tién cua Hai
Duong vé mdt sb dic diém dich t& hoc cia virus cim gy SARI trong sudt
2,5 nam nghién ctru giai doan 2009-2011.
4.3.Buée diu xay dung phwong phap xac dinh hi¢u gii vic xin séi don

bing real-time RT-PCR
4.3.1. Thir nghi¢m t6i wu héa cac diéu kién phan trng

Céc tai liéu kinh dién d4 thira nhan chu ky nhén 18n cta soi chi mat vai
gio nén s6 ban sao ARN bén trong té bao gay nhidm sau 24 gid rit cao va
nho nhitng g dung rong réi cua real-time ma phuong phap dinh lugng sd
ban sao ARN bén trong té bao gay nhidm cho phép doc két qua chi sau 24
gio cdy ma khong cin theo ddi CPE hay TCIDs, ddy la co s& dé xay dung
mot phuong phap cho két qua nhanh va ¢ tinh tu dong hoa cao.

Hiéu gia cia véc xin soi don, Song giam doc luc 6n dinh va luon dat
10*-10° PFU/lidu 0,5ml nén chi can pha lodng bac 10 1a dic dén 10™ va
chirng té bao 1a du. CAc tai liéu ciing chirng minh rang pha lodng virus bac
10 1a du dé danh gia sy khac biét trong déap tmg sinh hoc.

C6 thé do ludng duge hiéu gia ARN 24 gio sau cdy & nong do dic va
10, két qua déu roi vao khoang tuyén tinh ciia gam chuan ngoal nén dam
bao dugc dd tin cdy. Hiéu gia ARN & d6 pha lodng vic xin 107 rat thap,
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nam ngodi khoang tuyén tinh nén khéng dam bao do tin cdy. Khong phat
hién dugc ARN ¢ ndng do pha lodng 107 va 10,

O 48 va 72 gio, c6 thé do ludong duoc ARN & cac ndng do tir dic dén
107, tham chi 10 nhung 10™ va 10 ¢6 hiéu gia ARN roi ra ngoai khoang
tuyén tinh cia gam chudn ngoai nén ciing khong dam bao dé tin ciy cua
két qua.

Nhu vay, thoi glan ti wu dé gat ARN 1 24 gio va ndng do pha lodng
vic xin 1a ddc va 10™. Khi so sanh véi thoi gian doc cong hiéu thong
thuong 1a 9 ngay, r6 rang 24 gio c6 mot uu diém r0 rang, diéu nay that su
hitu ich khi thi trudng c¢6 nhu ciu véc xin gap

Str dung TpLR xir Iy ARN bén trong té bao phirc tap hon & dich nbi
nhung lai cho phép doc két qua sém hon va pha lodng vic xin 10™ thi cac
chit trc ché trong vic xin ¢ thé khong anh hudng dén qué trinh nhan lén
cta virus. Khi so sanh véi phuong phap tach chiét str dung bo sinh phiam
thwong mai thi ca 3 phuong phép tach chiét ARN déu tuong quan chit ch@
va khong khac biét tuyét dbi o cac thoi diém 24, 48, va 72 gio (p>0,05).

Mot dic diém chung ciia cac phuong phap tach chiét 1a trwde tién té
bao hodc virus dwoc pha hily dé gidi phéng acid nucleic, sau dé acid
nucleic dwoc tich roi ra khéi cdc thanh phan khdc nhw protein, lipid va
carbohydrate. Tai thoi diém pha huy té bao hay t6 chirc - 1a thoi diém tinh
toan ven ciia ARN bi de doa - thi cac chdt 1am bién tinh nuclease phdai
tiép xiic dwoc Vdi cdc thanh phdn trong té bdo. Dé thanh cong, cc thuong
quy tach chiét ARN thuong phai sir dung cac chat gdy bién tinh manh. Sy
c6 mat ciia EDTA 4 can thiét dé giit ARN nguyén ven. ARN cua nghién
ciru ndy duoc bao quan ¢ -80°C va dung dich TpLR 1a dém Tris HCL
pH=8 chra 50mM KCL, 50mM MgCL2, 0,45% Nonidet-P40, va 0,45%
Tween 20 dap tng dugc day du yéu ciu cua nguyén ly tach chiét va bao
guan ARN.

Hiéu gia ARN ciia ca 3 phuong phap tach chiét vin khong khac biét
tuyét ddi sau 1 nam bao quan & -80°C (p>0,05). Git ARN bang TpLR vira
giam dang ké khdi lugng cong viée, tiét kiém thoi gian va tiét kiém kinh
phi, lwgng miu thu duoc nhiéu (300ul thay vi 60pl). Pay 1a mot wu diém
dang ké cua nghién ciru ndy, dic biét khi co6 mot lugng mau 16n. Nhu vay,
c6 thé git ARN bing TpLR va sir dung dugc it nhat trong vong 12 thang
béo quan & -80°C.

Khi khuéch dai bang real-time, hé thong ndy cho ta mét dudng cong
khuéch dai gom 3 giai doan: kéo dai dén khi ddu hiéu cua san phim PCR
I6n hon ddu hiéu nén cua hé thdng, ting gia toc kéo dai, va tae hinh
phing. Do viy, mot buc tranh hoan thién ciia ca qua trinh PCR duoc thé
hién rd hon, két qua duogc phén tich ngay trong luc phan tmg dang chay nén
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khéng bi nhiém san phim tir ngoai vao nhung lai dugc kiém soat tot hon,
tu dong hoan toan. Gam ARN chuéin ngodi duoc sir dung dé dinh luong
mot cach chinh xac vai d6 nhay thong thudong cua TagMan 1a 10*-10° ban
sao acid nucleic trong 5-10ul khuén mau. TagMan la pho bién nhat trong
c4c ky thuat real-time PCR do c6 d6 tich lity tin hiéu huynh quang 16n nhat.
Nhu véy, dinh lugng truc tiép vira c6 vai trd chan doan, tién luong va vira
c0 vai tro danh gia dap ung sinh hoc.

Trong nghién ctru, nhiéu tac gia da tmg dung real-time dé xay dung
phuong phap xac dinh tinh nhay cam cua virus v6i thube khang virus va
xac dinh cong hiéu vic xin. Nghién ciru ndy 1 sy phat trién tiép theo cua
nhirng mé hinh da dugc thir nghiém trude do. So véi PFA, 2 phuong phap
c6 cung ban chit do déu do luong cac hat virus ¢ hoat tinh (c6 kha ning
gay nhiém té bao). Tuy nhién, tin hiéu phat hién cua 2 phuong phap khac
nhau, PFA do lu’ong s0 hat virus c6 hoat tinh & muc do te bao qua s6 dam
hoai tir (9 ngdy) con phuong phap méi ciing do luong s6 hat virus ¢ hoat
tinh nhung & mirc d6 phan tir qua dinh lugng ARN bén trong té bao gay
nhiém nén chi mit 24 gid. Phuong phap nay tranh dugc nhuge diém cua
thir nghiém huyét thanh hoc va c6 thé duoc &p dung dé kiém soat san pham
trong qua trinh san xudt (in process control) - mot van dé hién chua c6 gidi
phap cho CaC vic xin sdng. C6 thé MG rong nghién ciru dbi voi nhimg vac
Xin virus Song giam doc luc bai xuat virus ra khoi té bao thap va can rat
nhiéu thoi gian hodc ap dung cho nhitng véc xin virus khong tao CPE.

4.3.2. Hiéu gia ARN Vvic xin séi thanh phﬁm

Hai phuong phdp xdc dinh cong hiéu vac xin soi bang PFU va ARN
bén trong té bao gay nhiém twong quan chit ché va R cao nhit khi pha
lodng Vic xin 10™. Diéu ndy co thé do khi cdy véc xin dic, mot sd thanh
phan c6 trong véc xin c6 thé e ché qua trinh nhan I&n cua virus hodc do
lwong virus qua nhiéu c6 thé tao ra mot ty 18 thip hon nhimg phan tir co
tinh gay nhiém. Két qua ndy ciing triing véi két qua tham do trén ching
chudn M-0107. Két qua theo ddi xu huéng hiéu gia PFU va ARN caa 10
loat vic xin thanh pham cho thdy duong biéu dién xu hudng rit tuwong
ddng, su khac biét hiéu gia gitra cac loat < 0,41Log10 va ludn 6n dinh
trong khoang +2SD, dap tng dugc yéu cau cia WHO cho cac thir nghiém
sinh hoc 1am trén nudi ciy té bao Diéu nay cho thiy cd thé xac dinh nhanh
trong vong 24 gio hi¢u gla vic xin séi & mirc do phén tir, hiéu gia nay rat
6n dinh va cao hon hiéu gi4 kiéu hinh khoang 3000 lan.

Hiéu gia PFU khong twong quan véi hi¢u gia ARN tach chiét tryuc tiép
tr vic xin ‘thanh pham (R <0,4), ly do c6 thé do san xuét véc xin 1a tir dich
ndi nudi ciy té bao nén c6 ca ARN cuia hat virus khong gay nhiém.
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4.3.3. ThAm dinh phwong phap

Nghién ctru nay xay dung mét phuong phap méi nén yéu cau tlen hanh
thim dinh hoan toan. Riéng chat lugng cip moi va dau do duogce tién hanh
xac nhan theo két qua thAm dinh cua CDC Hoa Ky.
4.3.3.1. b§ dtng cua phuong phap

Két qua PFU cua 6 lan thir nghiém lubn dat 4,00-4,06 LoglO/Iiéu
0,5ml voi CV=8,2% <<<330% = 0,5L0g10. Tuy nhién, hi¢u gid nay thap
hon s6 liéu ciia nha san xuat (4,2-4 ,7L0g10/0,5ml). Nguyén nhan khac biét
c6 thé do nghién ctu nay str dung dong te bao Vero co san xudt interferon
va mdi truong phat trién va duy tri déu can FCS, hay sai s6 hé thong giita
céc phong thi nghiém. Pay 1 co s¢ dé 1am hai hoa thir nghiém kiém dinh
codng hiéu vic xin s6i san xuat tai Viét Nam gitra nha san xuat va co quan
kiém dinh.
4.3.3.2. B0 chinh xac

CV trung binh cta do lip lai trong cling mét lan thir nghiém (0,8%) va
d6 lap lai trung gian (3,3%) thip hon nhiéu so véi con sé cho phép 10%
cua mot thir nghiém enzyme.
4.3.3.3. B dac hiéu va tinh chon loc ctia phwong phap

Két qua am tinh ciia c4c chimg am (nude va sinh pham) va cia ching
té bao cho thiy phuong phap c6 do dic hiéu cao tinh chon loc cao.
4.3.3.4. D6 tuyén tinh

Hai phuong phap (hiéu gia PFU va ARN) tuong quan chat ché vagi
nhau (R=0,8 >0,75) va 1a twong quan thuén vdi R cua do pha lodng 10™ la
cao nhat. Hé sb tuong quan Cua d¢ pha loang 107 va 10° thap hon co thé
do hiéu gia ARN con thdp, mai chi bat ddu vao giai doan ting gia toc. Sy
khéc biét tuyét d6i cua hiéu gia ARN so voi PFU khoang hon 3000 lan.
4.3.3.5. Gidi han phat hién va gi¢i han dinh luong

Nhirng duong cong xuat hién sau chu ky 40 dwogc coi 1a am tinh. Hinh
3.6 cho thiy phan tng c6 thé phat hién ARN trong khoang 10'-10* ban
sao/5ul khudn miu. Tuy nhién, gioi han dinh lugng nam trong khoang
tuyén tinh ciia gam chuén ngoai 1a 10*-10°.
4.3.3.6. B9 manh cua phuong phap

D6 manh ctia phuong phap qua wdce tinh CV trung binh caa 10 loat véc
xin khi c6 nhitng thay doi khéng thé tranh khéi (ruggedness) voi 2 ngay
thir nghiém. Con s 2,7% nhé hon dang ké so voi 10% cua cac thir nghiém
sinh hoc. Ngoai ra, chinh s6 liéu vé do lip lai trung gian 1a 3,3% ciing minh
chirng dugc d6 manh cta phuong phap nay.
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4.4.Ban luan vé nhirng han ché ciia dé tai
4.4.1. San xuit chirng dwong ARN in vitro

Chtrng duong cta nghién ctru chi 14 nhitng doan ARN. Phién ma truc
tiép cho hiéu gia cao hon nhung khong ¢6 duoc chung vi khuan tai to hop.
4.4.2. Xac dinh ty 1¢ nhiém cim & bénh nhian SARI tai Hai Dwong

Nghién ctru khdng phan tich dong nhiém vi khuan. RT-PCR da mdi c6
thé anh huong dén do nhay cta phan tng va han ché mot phan phén tich
nguyén nhan gay bénh thuc sy cua cac trudng hop déng nhidm. Nghién
curu ndy khong xac dinh phan tip cim mua A.
4.4.3. Xay dlrng ph1r0’ng phap méi xac dinh cong hi¢u vac xin séi

Hiéu gia vic xin soi duge xac dinh trén té bao Vero can FCS va c6 bai
xuét interferon.

KET LUAN

1. Dé tai da san xuat dugc 9 gam ARN chuan bang phién mé in vitro c6 san
lwong cao (10™-10" ban sao/phan tng 20p1), tinh khiét va 6n dinh;

2. Ty 1€ phat hién ARN virus cim mua A (A/H3N2 va A/HIN1) la 1,9%,
cim B 1a 6,4%, cim A/H1IN1pdm09 la 10,4%. Ty 1¢ dong nhiém virus (1
hozc 2 tac nhan) chiém 11,3%, c6 ca dong nhiém cac virus cim V&i nhau.
Nh6m tudi nhidm virus cim mla A va cim B cha yéu 12 1-5 tudi, trong khi
nhém tudi nhidm virus cam A/HIN1pdm09 1 6-18 tudi. Duong nhu khong
c6 sy khac biét vé gidi tinh;

3. Pé tai d4 xay dung dugc ki thuat méi xac dinh hiéu gia vic xin soi don
béng dinh lugng truc tlép ARN ben trong té bao gay nhidm sau 24 gid ciy
1 nong d6 pha lodng vic xin 10™. K¥ thuat ndy chinh xéc, nhanh, tu dong
hoa va tuong quan chit chd véi hiéu gia PFU. Hiéu gia ARN vic xin séi n
dinh theo thoi gian, cao hon hiéu gia PFU khoang 3x10° lan.

PE XUAT

1. Tiép tuc san xuét ching duong ARN cho céc tac nhén khac dé kiém soat
Chat lwong RT-PCR, san xuat bd miu chudn ARN cho IQC va EQA NAT,
tién t6i san xuat cac bo sinh pham chan doan sinh hoc phan tur thuong mai
hdéa. San xuat lai chimg dwong cim néu cac doan gen tich hop lai;

2. Tlep tuc tién hanh danh gia tham dinh phuong phap xdc dinh cong hi¢u
vic xin séi san xuét tai Viét Nam véi ¢d mau 16n hon. Tiép tuc nghién ciu
dé ap dung cho kiém dinh cong hiéu cac vic xin khong tao CPE hoic tao
CPE cham (in process control va véc xin thanh pham)./.
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In 2013-2014, measles remains a "child Killer", especially in
developing countries, including Vietnam. Although vaccines contribute to
global measles control and elimination, vaccine potency testing using
conventional methods takes time, effort, and occasionally produces results
open to subjective interpretation.

The most severe of five recorded influenza pandemics occurred in
1918 and resulted in more than 20 million deaths. Vietnam is a hot spot of
influenza circulation, including the 2009 pandemic (A/H1IN1pdmQ9).

Measles and influenza detection as well as influenza A subtyping can
be performed by RT-PCR. RNA quantified positive controls are required
for internal quality control (IQC) or quantification. In vitro transcription
produces homogeneous, purified, quantified, and high yield RNA.
Therefore, research reported in the thesis ""Preparation of RNA positive
controls for RT-PCR, application in influenza diagnostics and measles
vaccine potency testing”” was conducted with the following 3 objectives:

4. Preparation of RNA positive controls as 1QC samples for a multiplex
RT-PCR to detect influenza A, influenza B (segment 7 encoding
protein M); avian influenzaA/H5N1 (segments 7, 4, 6 encoding
proteins M, HA and NA, respectively) and as a standard curve for real-
time to quantify measles virus (N gene);

5. Detection of influenza and subtyping by RT-PCR the avian influenza
A/H5N1 (if any) in Hai Duong from 2009-2011;

6. Setting-up a new assay to determine the potency of single and live-
attenuated measles vaccine produced in Vietnam by real-time RT-PCR.

NEW FINDINGS OF THE THESIS

1. High yield of RNA (10"-10" copies/20pl reaction) has been prepared
in Vietnam by both conventional and direct in vitro transcription;

2. Detection of seasonal influenza and influenza A/H1N1pdm09 among
hospitalized severe acute respiratory infection (SARI) patients in Hai
Duong during 2009-2011 has been conducted,

3. A new assay testing rapidly the potency of single and live-attenuated
measles vaccine by quantification of RNA within infected cells by real-
time RT-PCR has been set up and pre-validated.

STRUCTURE OF THE THESIS



29

The thesis consists of 147 pages, including the Introduction (2 pages),
Conclusion (1 page), New findings of the thesis (1 page), and
Recommendation (1 page). It is divided into 4 chapters: Chapter 1:
Literature review (37 pages); Chapter 2: Subjects, materials and
methodology (25 pages); Chapter 3: Results (33 pages); Chapter 4:
Discussion (44 pages). The thesis includes 47 Figures, 22 Tables and 182
references, including 17 in Vietnamese, 158 in English, 2 in French, and 5
websites.

CHAPTER 1: LITERATURE REVIEW
1.4.Review of influenza
1.4.1. Nomenclature and structure

Influenza viruses belong to the Orthomyxoviridae family, classified
into genus A, B, and C. Influenza A has different subtypes, whereas
influenza B and C has only one subtype.

Influenza virion is polymorphic, the spherical form measuring 80-
120nm in diameter. The structure includes envelop, capsid and genome — a
negative, single-stranded and segmented RNA (8 segments for influenza A
and B, 7 segments for influenza C).

1.4.2. Antigenic diversity and epidemiology

Antigenic shift - the cause of a pandemic - is a change of influenza A
surface antigen, often occurring when HA is replaced. In general, pre-
existing immunity is not effective protection from the new strain.

Antigenic drift is the minor and continuous changes of amino acids in
antigenic regions of influenza A surface proteins - HA and NA. Pre-
existing immunity still partially protects against these strains.

Influenza viruses are transmitted through the air and infection occurs
throughout the year and around the world. Influenza A and B may
simultaneously circulate in the same season, but each year usually only one
influenza A subtype dominates.

1.4.3. Replication of influenza A and B

Influenza virus is adsorbed on the surface of host cells through the
sialic acid receptor and enters the cell by endocytosis. The low pH of
intracellular compartments contributes to the phenomenon of pre-
conformational changes to make the fusion between the viral membrane
and that of intracellular compartments occur. In nucleus, viral RNA is the
template for the synthesis of message and negative RNA through the
intermediate positive strand. The virions are released from the infected
cells by budding.
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1.4.4. Laboratory diagnostics

The roles of a laboratory are to diagnose in time for clinicians and to
report the appearance and circulation of influenza strains in the community.
Laboratory strategies for influenza diagnosis include i/. Direct methods to
detect the wvirus (virus isolation), detect viral antigens by
immunofluorescence (identification of influenza A, influenza B and
subtyping influenza A) or by ELISA (identification of influenza A,
influenza B, influenza C), detect the genetic materials by RT-PCR
(identification of influenza A, influenza B, influenza C and subtyping
influenza A). This reaction permits a rapid and specific diagnosis and can
be applied for both screening influenza viruses or subtyping influenza A ii/.
Indirect methods to detect specific antibodies by serological techniques.

RT-PCR applied in influenza diagnostics can be conventional or real-
time. The types may be mono- or multiplex to detect simultaneously multi
genus or subtypes (A/H3N2, A/HIN1, A/H1IN1pdm09, influenza B), and
identify influenza A subtypes (HA and NA), or detect influenza A
(A/JH3N2 and A/HIN1), influenza B and other viruses such as human
respiratory syncytial virus - hRSV or human metapneumovirus - hMPV,
etc.

1.4.5. Overview of studies on influenza

Influenza studies continue to be conducted in many types of research
and in their several aspects. Publications on influenza in Vietham have
covered diagnosis and serological studies, molecular biology, immunology,
mathematical modeling, vaccine production, susceptibility to antivirals,
sentinel surveillance on influenza-like illness (ILI) or severe viral
pneumonia (SVP), and clinical trials, etc.

Two months after detection, on 11 June, WHO declared the 2009
influenza a pandemic. One year later, almost (214) countries and territories
have reported A/HIN1pdm09 cases. Currently, A/HIN1pdm09 is
considered a seasonal strain. In Vietnam, as of 19 March 2010, over 11,214
cases were laboratory confirmed and 58 deaths were reported nation-wide.

In China, influenza circulates throughout the year, but mainly January-
August. Influenza detection among ILI subjects during 2009-2012 ranged
from 10% to 26% (including A/H1IN1pdm09). In Cambodia, influenza
circulates August-November. Influenza A infection during the years 2006-
2010 was 5.8%; 7.7%; 15.3%; 15.2%; and 1.4%, respectively. Influenza B
circulates around the year. In Laos, influenza is detected principally in
winter-spring, with influenza A accounting for 9.0%. In the United States,
influenza prevalance is 5-20% and for France it is 5-15%.
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In Vietnam, according to Nguyen Thu Yen and colleagues, influenza
infection detected by RT-PCR among ILI subjects was 22% and
consistently only one influenza A subtype dominated in the year (A/HIN1
versus A/H3N2). The figures were similar between types of health care
facilities (20-23%) and regions (21-23%). Influenza B circulated around
the year and was unrelated to the circulation of influenza A subtypes. From
2009-2010, A/HIN1pdm09 detection was 9.4% and 2.1%, respectively.
Influenza normally peaks from May-October. Among SVP patients,
A/HIN1pdm09, seasonal influenza A/HIN1 and A/H3N2, influenza B,
avian influenza A/H5N1, and hRSV accounted for 6.1%; 2.8%; 2.2%,
2.9%; and 0.1%, respectively. Influenza infection among SARI patients in
2011 was 2.9% (1.1-4.4%); 1.5 % (0-2.2%); 3.9% (0-to 5.8%); and 0.1 (O-
0.3%), respectively.

The project of Surveillance and Investigation of Endemic Situations in
South-East Asia(SISEA) conducted in Ben Tre province indicated that
A/H1IN1pdmO09, seasonal influenza A, and influenza B accounted for 1.4%;
2.7%; and 1.0%, respectively. Influenza commonly circulates in the
summer and tends to peak in May-July.
1.5.Review of measles
1.5.1. Nomenclature and structure

The measles virus belongs to the Paramyxoviridae family, the virion is
polymorphic but usually spherical, 100-300 nm in diameter, and its
structure includes the envelop, capsid, and genome - a negative, single-
stranded and non-segmented RNA of approximately 16,000 ribonucleotide
in length with gene order of 3-N - P - M - F - H - L polymerase 5'.

1.5.2. Replication

Continuous cell lines such as Vero or B95a are commonly used for
virus isolation. The whole replication cycle takes just a few hours and
occurs in the cytoplasm of infected cells. The attachment to the cell
membrane and entering process occur when there is an interaction between
viral H and F proteins and the specific receptor - CD46 molecules. The
negative strand RNA plays the role of template not only for transcription to
messenger RNA to synthesize the structural and non-structural proteins,
but also for the synthesis of next generation negative RNA mediated
through a complementary positive strand. The virions are released from the
infected cells by budding through the plasma membrane.

1.5.3. Studies on measles

Vietnam, at present, is in the phase of measles control and moving
toward elimination. There have been collaborative studies on measles such
as identification of a new genotype (H2), genetic characteristics of wild-
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type measles strains before and after second vaccination campaign, and
efficacy of second vaccination in Hai Phong, etc.

Recent measles vaccines are live-attenuated, single or combined with
rubella and mumps. Typically, the immunogenic dose is 10°-10* plaque
forming unit (PFU). Age recommended for vaccination is 6-15 months.
The Centre for Research and Production of Vaccines and Biologicals
(POLYVAC) in Vietnam has successfully produced a single, live-
attenuated vaccine using the AIK-C strain. The potency of POLYVAC
vaccine tested by plague forming assay (PFA) is stable and meets the
WHO requirements. The potency of manufacturer’s reference is from 4.2-
4.7 1og10 per 0.5-ml dose.
1.6.Preparation of RNA positive control and testing vaccine potency

It is undeniable that the importance of vaccines is increasing, and that
vaccination scope is remarkably expanding, now including pregnant
women, elderly, and infants. The continuous advances in laboratory
technology, vaccine design and production have led to a parallel
development of quality control assays, including molecular biology
techniques.

Real-time is being applied in diagnostics and research. In fact, in 2006,
Hummel and colleagues performed a study to validate the best primers and
probe in terms of sensitivity and specificity for measles detection. In 2006,
Nguyen Thi Thuong and colleagues quantified DNA within the infected
cells to determine the susceptibility of herpes simplex virus (HSV) to
antivirals of acyclovir and foscarnet and so to negate waiting for the
cytopathic effects (CPE) while DNA titer strongly correlated with PFU. In
2005, Schalk and later Ammour and colleagues developed a new method to
test the potency of measles in the combined measles-rubella-mumps
vaccine by quantification of RNA copies in supernatant of the cell cultures.
These methods still had some limitations, such as complicated procedures
or an at least 2-day read out.

A standard curve is required for the quantification. Preparation of RNA
by in vitro transcription saves clinical specimens while producing a high
yield of quantifiable, stable, homogeneous, and pure RNA. Vietnam has
not yet published an account of this study.

CHAPTER 2: SUBJECTS, MATERIALS AND METHODOLOGY
2.4.Study subjects
2.4.1. Preparation of RNA by in vitro transcription: 1-2.5ul of RNA
extracted from virus strains or clinical specimens.
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2.4.2. Determination of influenza infection: the case definition of SARI
was developed by the SISEA project. Nasopharygeal specimens of the first
2 or 3 qualified patients admitted to and hospitalized at Cam Giang General
District Hospital and Hai Duong General Provincial Hospital from January
2009 to June 2011 were collected, making it 8-10 samples/month.
2.1.1. Setting-up a new assay to determine the potency of measles
vaccine: the manufacturer’s reference (M-0107) and 10 POLYVAC
measles vaccine lots produced from 2010-2013.
2.5. Materials

Materials and equipment were scientific devices, reagents, chemicals,
basic media for molecular biology tests (extraction, amplification, cloning,
transformation, restriction fragment length polymorphism (RFLP), in vitro
transcription, etc), cell cultures and virus isolation. Rapid lysis buffer
(TpLR) is the in-house solution with the composition of Tris HCI pH=8
containing 50mm KCI, 50mm MgCl,, 0.45% Nonidet-P40, and 0.45%
Tween 20.
2.6. Methodology
2.6.1. Preparation of RNA by in vitro transcription

PEEM T By 7 Primers +17. Pely ¥
{ Cloning I { RT-PCR/PCR }
DHSe | | POR semuencing

Transformation ] [ DNA purification ]

POR - sequemcing i IE!:;mr‘F"
[Plasmid puriﬁculiun] ( Transcription }
Hall l

e

DNA purification

Positive controls
ROi
e

Transcription (high yield RNA)

Figure 2.1. Process of conventional and direct
in vitro transcription.
Basic laboratory study. The sample size was not applied. Conventional
transcription: An amplified product was inserted into a vector to produce
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the recombinant plasmid, which was then transformed into the competent
cells of E. coli with the presence of X-gal. Transformed colonies were
analyzed by color (white/light blue or dark blue), PCR and sequencing. The
recombinant plasmid was linearized by RFLP to be submitted as the
template for transcription. The optical density (OD), product size, RNA
structure and Avogadro constant were used to calculate the RNA yield.
Newly synthesized RNA products were analyzed by RT-PCR with (RT +)
and (RT-). Direct transcription: specific primers were modified by the
attachment at the 5' end of the forward and reverse primers with the T7
transcription sequence and a poly T, respectively. The product was then
used directly as a template for the in vitro transcription.

2.6.2. Determination of influenza infection

o Observational cross-sectional study. The sample size was calculated
based on the average prevalence of global non-pandemic influenza (5-15%)
with the accuracy for p = 1.5%. In this study, 1273 specimens were
collected.

o RNA of the seasonal influenza A and influenza B was detected together
with that of hRSV and hMPV by a multiplex RT-PCR. The suspected
positive results from the first round were confirmed by a semi-nested
monoplex PCR (second round). The 1QC is 2.5ul RNA mixture of 10*
copies for influenza A, hRSV, hMPV each and 10° copies for influenza B.
o Influenza A/HIN1pdm09 and avian influenza A/H5N1 (if suspected)
were detected and subtyped by monoplex real-time RT-PCR.

e Influenza infection was analyzed by gender, age group, and time. The
difference of discrete variables was calculated by Chi-square algorithm
(x2). P values <0.05 was considered statistically significant.

¢ Ethics: Data of this study were a part of the non-profit SISEA project,
which was approved by the local ethics council. The data were stratified by
gender just for epidemiological analysis, not for the purpose of gender
discrimination.

2.6.3. Setting-up a new assay to determine the potency of measles
vaccine

¢ Basic laboratory study. The sample size was not applied, however,
samples were taken by convenience and at random.

e Techniques: PFU titer was determined by PFA on 24-well cell culture
plates. Two hundreds microliter (200ul) vaccine of undiluted and 10-fold
serial dilutions from 107-10* was inoculated in duplicates on confluent
Vero cells. After incubation for 1 hour at 37°C x 5% CO, the innoculum
was aspirated. Then, the cells were washed with MEM 0% fetal calf serum
(FCS) and finally overlayed with the solutions of MEM with 1%
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methylcellulose and 3% FCS. After 9 days of incubation, cells were fixed
with 10% formaldehyde (38%) in PBS 1/75M and stained with 0.25%
crystian violet in formaldehyde. The test was performed 6 times and
controled by the manufacturer’s reference.
Average plaques x 5 x ditlution factor
PFU/0.5ml= 2
o RNA titer was determined similarly to the PFU. At 24, 48, and 72 hours
post inoculation (pi), RNA inside the infected cells was extracted by 3
methods: i./ The cells were trypsinized, washed and diluted in 300ul PBS.
Then, RNA was extracted using commercial kit (Qiagen). ii./ The infected
cells in each well were lyzed with 300ul of TpLR and inoculated at 37°C x
4 minutes. Then, RNA was extracted using commercial kit (Qiagen). iii./
The infected cells in each well were just lyzed with 300ul of TpLR and
inoculated at 37°C x 4 minutes. RNA of 3 extraction methods was
quantified at the same run.
RNA copies/0.5ml
Average RNA/5ul x 15 x 5x dilution factor
2
e Correlation between 2 methods was calculated and the absolute
difference between them was compared to determine the optimal
conditions of vaccine dilution, RNA harvest time and extraction technique.
o New method was fully validated based on 10 vaccine lots following
criteria of i./ Accuracy. ii./ Precision. iii./ Linearity and Correlation
coefficient. iv./ Limit of detection (LOD) and Limit of quantification (LOQ)
v./ Specificity and Selectivity. and vi./ Robustness.

CHAPTER 3: RESULTS
3.1.Preparation of RNA by in vitro transcription
3.3.6. Preparation of templates and transformation

Figure 3.1. Segment 7 - seasonal influenza A transformation.

Most transformed E. coli colonies were white or light blue, few or even
no colony were dark blue (Figure 3.1). Seven (7) recombinant plasmids
containing gene segment 7 of the seasonal influenza A, influenza B,
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segments 7, 4, 6 of avian influenza A/H5N1 amplified by real-time RT-
PCR, and 7, 4 of avian influenza A/H5N1 amplified by conventional RT-
PCR has been produced. The bacterial strains were cultured in LB broth
and kept at -80°C in 50% glycerol solution.

2 48 A 7 R 01011 12 12 14 1818 17

Lane 1: 100bp DNA ladder

Lane 2: Negative control (specific primers)

Lane 3-9: Amplification using specific primers
(seasonal influenza A), product size is 212bp

Lane 10: Negative control (vector primers -T7/M13R)
Lane 11-17: Amplification using vector primers

400bp
200bp

Figure 3.2. Analysis of transformants by PCR
(Segment 7 of seasonal influenza A).

Transformants were analyzed by PCR. Figure 3.2 illustrates the
segment 7 amplification products of influenza A using specific and vector
primers (T7/M13R) were approximately 210bp and 410bp, respectively.
Finally, the transformants were confirmed at nucleotide level by
sequencing.

Recombinant plasmid were linearized by RFLP (Sall for pPGEM T Easy
and Hindlll for pCR2.1®TOPO) (Figure 3.3).

Plasmid Plasmid after linearization

e

pd

3000bp Lane 1: 1Kb DNA ladder

Lane 2: Blank

Lane 3: Circular plasmid

Lane 4: Plasmid linearized by RFLP
(pPGEM T Easy vector, enzyme Sall, and

0.8% agarose)

Figure 3.3. Linearization of recombinant plasmid
containing segment 7 of seasonal Influenza A.

3.3.7. Preparation of DNA template for direct in vitro transcription

This is not a required cloning step for direct in vitro transcription, but
was done in connecttion with amplification of the template with modified
primers. Figure 3.4 is the segment 7 amplification product of
approximately 200bp of influenza A/HLN1pdmQ9. In this study, 2 standard
curves of segment 7 of A/HLIN1pdm09 and N gene of measles virus were
prepared by this technique.
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200bp
100bp

Figure 3.4. Amplification of segment 7 of A/HIN1pdmO09
with modified primers.

3.3.8. In vitro transcription

=] =]
5000p —
300bp  —ppt
100bp
_..
a. b.
RT-PCR (RT +) RT-PCR (RT -) RT-PCR (RT -)
Template: ARN Template: ARN Template: Plasmid

Figure 3.5. Analysis RNApurity by RT-PCR.

b. RNA prepared by in vitro transcription: PCR, RT+

Lane 1: 100bp DNA ladder (Promega)

Lane 2: Negative control

Lane 3: Blank

Lane 4,5,6,7: Seasonal influenza A, hRSV, influenza B, hMPV, respectively
Lane 8: ARN mixture of seasonal influenza A, hRSV, influenza B, hMPV

c. RNA prepared by in vitro transcription: PCR, RT-
Lane 1: Negative control
Lane 2,3,4,5: Seasonal influenza A, hRSV, influenza B, hMPV, respectively

d. Plasmid: PCR, RT-
Lane 6,7,8,9: Seasonal influenza A, hRSV, influenza B, hMPV, respectively
Lane 10: 1Kbp DNA ladder (Promega).

zed RNA of
seasonal influenza A, hRSV, influenza B, and hMPV after the destruction
of DNA template. Figure 3.5.a depicts the RT-PCR results (RT+) using
newly synthesized RNA as template, as does Figure 3.5.b but (RT-), and
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Figure 3.5.c evidences the RT-PCR results (RT-), but using plasmid as
template.
Table3.1. In vitro transcription yield.

Virus Length [Concentration| Yield
(bp) (ng/pl) (copies)

Influenza A (M) - conventional 212 50,16 5,8 x 10"
Influenza B (M) - conventional 364 54,00 |4,15x 10"
A/H5N1 (M) - conventional 245 36,12 1,59 x 10™
IA/H5N1 (HA) - conventional 361 22,57 1,1 x 10"
IA/H5N1 (M) - real-time 144 33,07 4,0 x 10"
A/H5N1 (HA) - real-time 140 24,61 1,1 x 10™
A/H5N1 (NA) - real-time 157 21,58 2,4 x 10"
A/HIN1pdm09 (M) | 154 3548,00 [3,08 x 10°°
conventional and real-time

Measles (N) - real-time 74 978,16 1,2 x 10"

RNA was used as internal QC samples in RT-PCR or as standard
curves for quantification. Table 3.1 presents the RNA yield of 9 positive
controls.

Vertical axe: ARn
Horizontal axe: Cycle

Figure 3.6. Titration of measles positive control (N gene, 10*-10" copies).

3.4. Determination of influenza infection by RT-PCR
3.4.1. Characteristics of participants

From January 2009 to June 2011, 336; 452; and 485 SARI specimens
were continuously collected (1273 in total). The ratio of male/female = 1.3,
age ranged from 2 months to 84 years, with an age median of 2 years.
Children aged <5 years accounted for 63.3%.
3.4.2. Mortality due to influenza



39

The sole death (accounting for 0.08% of total positive cases) in this
study was a 70-year-old male, positive with A/HIN1pdm09 2011, negative
for A/H5N1 and not co-infected with any of other 18 viruses.

3.4.3. Influenza infection
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Figure 3.7. Influenza infection among SARI patients in Hai Duong.

Seasonal influenza A (A/H3N2, HIN1), influenza B, and
A/H1IN1pdm09 infection during 2.5 consecutive years was 1.9%; 6.4%;
and 10.4%, respectively. No case of A/H5N1 was detected (Figure 3.7). Of
818 samples which tested positive for any virus (63.4%), 244 were positive
for influenza (seasonal influenza A, influenza B, influenza C, and influenza
A/H1IN1pdm09), accounting for 29.8% (Figure 3.8 ).

1 04 BE DAHIN]pdm0? OC BAMHSNI DOI.hers(M)E

Figure 3.8. Influenza distribution
among SARI patients positive with any virus.

3.4.4. Co-infection between influenza and other viruses

Of 238 samples positive for influenza A and influenza B, 33 were co-
infected. Specifically, co-infection of influenza A, influenza B, and
influenza A/H1IN1pdm09 was 8.3%, 19.8%, and 5.3%, respectively. Eight
(8) cases (3.4%) of influenza A and influenza B were co-infected with two
other viruses.
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Figure 3.9. Viral co-infection of influenza.

Influenza was co-infected with 13 out of 18 viruses tested by the
SISEA project (seasonal influenza A, influenza B, influenza C, influenza
A/HIN1pdm09, hRSV, hMPV, parainfluenza 3 (hPIV-3), parainfluenza 4
(hPIV-4), rhinovirus (HRV), coronavirus strain OC43 (OC43 CoV),
coronavirus strain 229 (CoV 229E), human adenovirus (hAdV), and
human bocavirus (hBoV)).

3.4.5. Distribution of influenza infection by gender, age group and time

The distribution by gender (male/female) of influenza was 1.2. The
specific ratios for the seasonal influenza A, influenza B, and influenza
A/HIN1pdm09 were 2.4%; 1.5%; and 1.1%, respectively.

OF em ale
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Figure 3.10. Distribution of influenza by gender among SARI patients.

Seasonal influenza A and influenza B occurred primarily in the 1-5
years age group (52.4%), followed by 6-18 years old (22.8%). This figure
among <1 year of age accounted for 13.3%, but up to 43.5% among total
patients of this age. Most of A/H1IN1pdm0Q9 cases (46.6%) occured among
6-18 years old group, followed by the 1-5 years old (17.2%). In general,
influenza infection in elderly (>64 years old) was low (2.5%).
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Figure 3.11. Distribution of influenza by age group among SARI patients.

Influenza distribution by month is shown in Figure 3.12.
A/H1IN1pdm09 was detected from 09/2009, peaked immediately and lasted
until early 2010, and then returned in 2011. Unlike the begining and
contraction phase of the pandemic in which influenza B and seasonal
influenza A were co-circulated during the pandemic, A/H1N1pdm09
absolutely dominated with no case of seasonal influenza detected.
Subtyping seasonal influenza A was not performed.
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Figure 3.12. Influenza infection by month among SARI patients.

3.5. Setting-up a new assay to determine the potency of measles vaccine
3.5.1. PFU titer of the reference by PRA

The titer of PFU per 0.5-ml dose was from 4.00-4.06 log10.
3.5.2. RNA titer of the reference by real-time

The correlation coefficient (R) of 3 methods of RNA extraction ranged
from 0.96 to 0.99 with no absolute difference (p> 0.5). Figure 3.13 was the
RNA quantification at 24, 48, and 72 hours pi.
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Figure 3.13. Correlation of 3 methods of RNA extraction (a)
and RNA titer post innoculation (b).

3.5.3. The stability of RNA extracted by TpLR
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Figure 3.14. Stability of RNA at real temperature and time (log10).

The stability of RNA extracted by TpLR was also evaluated through R
values and the absolute difference among 3 extraction methods after 12 and
15 months storage at -80°C, and then 2 months at -30°C.

3.5.4. RNA titer of measles vaccine panel

The R between PFU and RNA titers of 10-lot panel of measles vaccine
inoculated at undiluted, 10", and 10° were 0.67, 0.90, and 0.88,
respectively and the common R was 0.80. RNA titer of 10 lots was in the
range of [7.67-8.08 log10] and averaged 3.1 x 10° times higher than that of
PFU. The figure of RNA extracted directly from the vaccine was 1.4 x10°
times with the R value <0.4.

Figure 3.15 was based on the Levey-Jennings charts for PFU (a) and
RNA titers (b) (log10) of 10 vaccine lots. The vaccine titers (blue lines)
had similar graphs and were consistently in the range of M + 2SD (yellow
lines).
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Figure 3.15. Levey-Jennings charts for PFU (a) and RNA (b) titers.
3.5.5. Repeatability and intermediate precision
The coefficient of variation (CV) of the repeatability and intermediate
precision was 0.8% and 3.3%, respectively, CV of 2 days of performance
for 10 vaccine lots at undiluted, 10™, and 102 was 2.7%.
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CHAPTER 4: DISCUSSION
4.5.Preparation of RNA by in vitro transcription
4.5.1. Cloning for recombinant plasmid and transformation

Cloning is the technique to insert a DNA fragment into a known linear
vector to produce a recombinant plasmid. The 3' end of the vector
pCR2.1°TOPO (Invitrogen) is overhung with a Thymine (T) and
topoisomerase. Tag polymerase has a nontemplate-dependent terminal
transferase activity that adds a single deoxyadenosine (A) to the 3" ends of
PCR products. This allows PCR inserts to ligate efficiently with the vector
(A-T). When the vector of pGEMT Easy (Promega) is used, the ligase step
is required.

4.5.2. Analysis of transformants

The transformation allows a selection of E. Coli cells containing
recombinant plasmid based on the a compensation of f-galactosidase gene.
The activated B-galactosidase enzyme was not synthetized due to the
insertion of DNA fragment into the /acZo operon of the plasmid and as a
consequence, the colonies were white or light blue (successful
transformation).

Transformants were analyzed by PCR. Figure 3.2 illustrates that the
amplification products of segment 7 of influenza A using specific and
vector primers (T7/M13R) were approximately 210bp (lane 3-9) and 410bp
(lane 11-17), respectively. The length of the PCR product is the total length
of 2 primers and the one between two primers. Based on pGEM T Easy
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genome map, in terms of size, the DNA product was inserted into the
vector. Sequencing with T7 and M13R confirmed the transformants at
nucleotide level.

4.5.3. Linearization of DNA plasmid

DNA templates are usually linearized prior to in vitro transcription to
produce RNA transcripts of defined length. Figure 3.3 is the linerized
recombinant plasmid with desired target size of about 3200 bp containing a
gene segment 7 of seasonal influenza A. The RFLP product had only a
single band suggesting the circular recombinant was completely linearized.

For direct transcription, DNA product was in linear and its size was the
total length of target and function sequences attached to primers. Figure 3.4
is the product of approximately 200bp - the total length of segment 7 of
A/H1IN1pdmO09 (154bp) and modified primers (37bp).

4.5.4. Results of in vitro transcription

In vitro transcription (T7RiboMAX™) can produce RNA up to mg
per20ul reaction. The mechanism of conventional transcription was based
on the T7 promoter of the vector. The free end was the RFLP sequence,
making target RNA products equal in length.

One of the applications in primer design is labeling them. The study
applied this to modify specific primers by attaching the T7 promoter into
the forward primer and a poly T into the reverse one (both primers were
modified) to insert these functional sequences at 2 ends of target products.

Figure 3.5 indicates that the RT-PCR products using newly synthesized
RNA as templates has defined sizes (a). After transcription, the DNA
template must be destroyed, otherwise even the defined products can be
seen (RT-). This explains why some authors analyze the RNA by RT-PCR
with (RT+) in parallel with RT-PCR, but (RT-) (that is, without the RT
step in the cycle). Omitting the RT step, all lanes were well negative,
suggesting the DNA template had been completely destroyed (b). In
contrast, although without RT step, RT-PCR using DNA plasmid as
template had defined products (c). Once DNA had been completely
destroyed, the products were due to newly synthesized RNA templates.

The transcription yield was high and stable, ranging from [1.59 x10"-
2x10" copies], guaranteeing for long-term availability (RNA was stable
enough at least for 4 years, data not shown in this study) and to a large
scope application. Transcription can be applied to the T3 or SP6 promoters.
Conventional transcription produces recombinant E. coli strains for
permanent storage. Direct transcription can be applied for all primers,
including double-stranded RNA preparation. RNA synthesized by in vitro
transcription was used not only in research but also for laboratory quality
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management. In fact, RNA positive controls were used as the IQC samples
for RT-PCR to detect influenza (objective 2), as the standard curve to
guantify measles (objective 3) and preparation of RNA panels for the
external quality assessment (EQA) for nucleic acid testing (NAT).

4.6. Determination of influenza infection in Hai Duong, 2009-2011
4.6.1. Characteristics of the participants

Large and relatively even distribution by years of the sample size
enhanced the study power, reliability of statistics and analysis over time.
However, the ratio of male/female = 1.3 and age group <5 years accounting
for 63.3% affected the data analysis and result validation.

4.6.2. Mortality and infection due to influenza among SARI patients

Positive for A/H1IN1pdm0Q9, negative for A/H5N1 and no viral co-
infection suggesting A/H1IN1pdmO9 was the etiology of death. The
clearance of virus at the respiratory route is due to interferon, antibody-
dependent cell-mediated cytotoxicity (ADCC), natural killer cells (NK) and
T lymphocyte. The immune response in the elderly is limited and this may
be one of the factors causing death.

While the influenza B infection was stable by year, the influenza A
detection was 1.9% and variable (p <0.01). The explanation for this may be
that in 2009 seasonal influenza A was detected before the A/HIN1pdmOQ9
pandemic. On average, the A/HIN1pdmQ9 detection period of 2.5 years
was 10.4%, significantly different between years (p <0.0005). The
pandemic occurred in 2009, the detection rate was the highest (24.1%), in
2010, the figure was just 0.2% as this was during the contraction phase and
immunity against the new virus had already appeared in the community.
There may be a partial cross-protection between A/HIN1pdmO09 and
seasonal influenza A/HLIN1 which resulted in significantly decreased
infections in 2010 and 2011 (p <0.0005), or perhaps this change was
caused by biological characteristics of the influenza viruses promoting a
new strain to dominate previously existing ones. Antigenic shift is a cause
of influenza pandemics, including the A/HIN1pdm09. In 2011, the
detection rate was 10.5%, suggesting a new epidemic. The influenza
infection by year was consistent with that published nationally and
internationally.

Reported death and 18.7% of samples testing positive for influenza,
accounting for 29.3% of viral positive samples suggest the important role
of influenza viruses causing SARI, particularly among children in Hai
Duong province.

A high rate of co-infection and the co-infection phenomenon occurred
among influenza virus, with many viruses and multi viral co-infection
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making the etiology difficult. Further complicating matters, real-time was
not applied and this was a descriptive cross-sectional study, not a case-
control design. Among 18 viruses tested, HRV and hMPV co-infected the
largest number with influenza, perhaps because of co-circulation of
influenza viruses with HRV and hMPV-two of those with highest detection
rate. Another cause may be that HRV is a non-envelop enteric virus,
resistant, detected also in healthy people, and circulates all around the year
with an excretion time of up to several weeks. The results suggest that the
virological and epidemiological surveillance of serial viruses and
quantification for each agent may play a key role for the etiology. Co-
infection among influenza viruses suggests the importance of influenza
pathology studies as the virulence and dissemination in humans may be
changed by recombination between influenza genus/subtypes. The results
were also consistent with previous reports that influenza A and B
simultaneously circulate in the same year and that the circulation of one
virus does not affect that of the other.

The influenza infection finding of this study was less than that reported
by Nguyen Thu Yen and colleagues in a sentinel surveillance among ILI
subjects, but higher than that of SVP (10.4% versus 22%, and 18.7%
versus 14%, respectively), this may be because the case definition for ILI
subjects, even hospitalized, is broader than SARI and in contrast, case
definition of SVP that focused only on severe viral pneumonia - was more
strict. Compared with the SARI patients investigation published by the
same author, although there were differences in case definitions and testing
procedures, the results were rather consistent, except for A/HLIN1pdmQO9.
The reason for this difference may be that in 2011-2013, the
A/HIN1pdm09 strain was still circulating but no longer dominant and
specimens of this study have been collected by June 2011. The influenza
prevalence may differ depending on the case definition, standardization by
population demographics of the region, testing procedures, including
sequences of primers and probes, time of specimen collection,
amplification reaction (mono- or multiplex), etc.

Findings from an investigation of Cambodia influenza infection in
2009-2010 were similar to those found in this study, however, seasonal
influenza A and A/H1IN1pdm09 was not separated. In Laos, the average
positive rate for influenza A, including influenza A/HIN1pdm09, was
9.0%, very close to our figure of 10.4%. The influenza infection findings of
this study also fell in the influenza prevalence range of 5%-20% of the
United States and France.
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4.6.3. Distribution of influenza by gender, age group, and time

Distribution of influenza did not differ by gender, except for seasonal
influenza A and that may not be representative due to a small sample size
(n = 24). The finding was also consistent with other studies.

As many as 29.0% of children under 5 years old acquired SARI and
were hospitalized in Hai Duong, significant (p <0.001) when compared
with the other age groups of 5-18 years (10.1%), 19-64 years (3.4%), and
>64 years (1.3%). This also evidences the influenza burden in young
children.

In this study, seasonal influenza attacked mainly young children,
consistent with the "V" shape graph depicting young children and the
elderly as the most frequently infected. However, because only 4.1% of
participants were >64 years old, the second peak was not clearly seen.

The A/HIN1pdmQ9 pandemic in Hai Duong seemed consistent with
the "W" shape of an influenza pandemic (children, youth and elderly are
infected most). In fact, Figure 3.11 illustrates 2 distinct peaks of seasonal
and pandemic influenza by age group. The elderly A/HLIN1pdm09 peak in
this study was not clear either, perhaps also a consequence of small
numbers of elderly participants, or because of a partial cross-protection of
this age group, as indicated by a US CDC finding that the HA gene of
A/H1N1pdm strain originated from A/H1IN1pdm1918.

In summary, the influenza infection findings of this study are
consistent with many others. We believe that this is the first publication on
influenza infection among SARI patients in Hai Duong during the 2.5
consecutive years, 2009-2011.
4.7.Setting-up a new assay to determine the potency of measles vaccine
4.7.1. Experimental optimization

Classical literature clearly recognizes that the measles replication cycle
is complete in just a few hours, therefore, the RNA copies within the
infected cells 24 hours pi was sufficiently high to permit detection. Due to
the wide application of real-time, the method of quantification of RNA
within the infected cells 24 hours pi is feasible and does not require a wait
for and follow-up of the CPE or TCIDs,. This is the significance of setting-
up a new rapid assay with high automation.

As titers of single and live-attenuated measles vaccine were
consistently in the range of [10%-10* PFU] per 0.5-ml dose, 10-fold serial
dilutions of vaccine from undiluted to 10 and cell controls were required.
The literature also agrees that 10-fold dilution was enough to evaluate the
differences in biological response.
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RNA titer was measured at 24 hours pi at undiluted and 107, the results
fell into the linearity of the standard curve. RNA titer at 107 dilution was
lower than the linearity range, affecting its reliability. RNA of 10 and 10
dilutions was undetectable.

At 48 and 72 hours pi, RNA can be measured from undiluted to 107,
even 10™ but the results of undiluted, 10™ and 107 fell over the linearity
range of the standard curve, making the results unreliable.

Based on these findings, the optimal time to harvest RNA is 24 hours
pi and the best vaccine dilutions are undiluted and 10™. The new assay
requiring 24 hours instead of 9-day conventional one is particularly
important in urgent vaccine demand.

Use of TpLR to treat RNA inside the infected cells undoubtedly adds a
level of complexity to the assay when compared to the collection of culture
supernatant. However, this permits an earlier read-out and use of 10™ of
vaccine dilution without any need for RNA purification, is rather simple,
and the inhibitors in vaccines may not affect the viral replication. All three
RNA extraction methods were strongly correlated with no absolute
difference at 24, 48, and 72 hours pi (p >0.05).

The common feature of extraction methods is that first of all, cells or
viruses are destroyed to free nucleic acid. The nucleic acid is then
separated from the other components, such as proteins, lipids and
carbohydrates. When cells are destroyed - the moment RNA integrity is
threatened - the nuclease denaturant must expose to the elements of cells.
To be successful, strong denaturing substances are often used in the routine
RNA extraction procedures. EDTA is necessary to keep RNA intact. RNA
of this study was stored at -80°C and TpLR solution was the Tris HCI pH 8
buffer containing 50mm KCI, 50mm MgCl,, 0.45% Nonidet-P40, and
0.45% Tween 20, satisfying the requirements in RNA extraction and
storage.

There was no absolute difference in RNA titers extracted by 3 methods
after storage for 1 year at -80°C (p>0.05). Use of TpLR to treat RNA
yielded more RNA solution (300ul versus 60ul), significantly reduced
workload, and saved time and money. This was one of significant
advantages of this study, particularly in instances of large sample volumes.
Thus, RNA can be collected by TpLR and used for at least 12 months if
stored at -80°C.

The amplification curve of real-time consists of three stages: extension
until the amplification signal is higher than the threshold, prolonged
exponential acceleration, and plateaux. Thus, a complete picture of PCR
process is displayed more clearly. The results are analyzed during the
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amplification process, avoiding any external contamination but better
controlled and fully automated. Standard curve is used for the accurate
quantification and the detection sensitivity of the TagMan is typically 10'-
10° nucleic acid copies in 5-10pl of template. TagMan is most common
among real-time PCR techniques due to the cumulative maximum of
fluorescence signals. Thus, quantification plays the role not only in
diagnosis and prognosis but also in evaluation of biological response.

In research, real-time has been applied to develop new methods to
determine the susceptibility of viruses to the antivirals and vaccine
potency. This study was a further development of the previously published
models. Compared with PFA, both methods have the same objective of
measuring the infectious viral particles (capable to infect cells); however,
their detection signals are different. In fact, the read-out signal of PFA is at
cellular level through the CPE (9 days) while that of the new method is at
molecular level through RNA copies inside the infected cells (24 hours). In
terms of potency testing, although this method detects a hon-mechanistic
correlate of protection (nCoP), it avoids the drawbacks of serological tests
and can be applied for in process control - a current unsolved issue for live
vaccines. The study can be extended to the viral live-attenuated vaccines
with poor release from the culture cells or spread out over time or even for
those with no CPE cultures.

3.5.6. RNA titer of measles vaccine panel

PFU and RNA inside the infected cells were well correlated, of which
R of 10" dilution ranked the highest. This may be because inhibitors in the
vaccine limited the viral replication or because higher multiplicity of
infection (MOI) produces less infectious viral particles. The results were
consistent with that performed on the reference. The trend analysis charts
(Levey-Jennings) illustrates that PFU and RNA titers of 10 vaccine lots
were very similar, the difference between lots was <0.41 log10 and the
precision was within = 2SD, well within the £ 3SD range recommended by
the WHO requirements for cell culture-based biological experiments. The
results suggest that the potency of measles live-attenuated vaccine at
molecular level could be rapidly determined within 24 hours, is stable, and
approximately 3000 times higher than that of PFU.

PFU titer did not correlate with that of RNA extracted directly from the
vaccines (R<0.4), perhaps because vaccines are produced from culture
supernatant containing RNA of both infectious and non-infectious viral
particles.

4.7.2. Method validation
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A new assay requiring a full method validation was implemented.
Quality of primers and probes was verified according to a validation study
of the US CDC.
4.7.2.1. Accuracy

PFU from 6 performance was consistently within the range of [4.00-
4.06 1og10] per 0.5-ml dose with the CV = 8.2% <<< 330% = 0.5 log10.
However, the figure was lower than the manufacturer's data [4.20-4.70
log10]. The lower results may be because Vero cells used for this study
produce interferon and need FCS for growing and maintainance, or they
may be due to systematic errors between laboratories. This difference
suggested the need for a harmonization of measles potency testing between
the manufacturer and quality control facilities.
4.7.2.2. Precision

CV of repeatability was 0.8% and that of intermediate precision was
3.3%, remarkably lower than 10% recommended for an enzyme
experiment.
4.7.2.3. Specificity and selectivity

Negative results for the negative controls (water and reaction mix) and
cell controls were evidence of a high specific and selective method.
4.7.2.4. Linearity

PFU and RNA titers were strongly and positively correlated (R =
0.8>0.75) and the strongest R was for 10 dilution. The R of 10” and 107
was lower, which may be because the RNA titer was still low, just at the
begining of acceleration phase. The absolute difference between them was
about a multiple of 3000.
4.7.2.5. Limit of detection (LOD) and limit of quantification (LOQ)

The curves appearing after cycle 40 were considered negative. Figure
3.6 evidences that real-time can detect approximately 10'-10"copies/5pl
template. However, the linearity of the standard curve was 10'-10°copies.
4.7.2.6. Robustness

The roburstness of method was evaluated through the CV of 10
vaccine lots under the unavoidable changes (ruggedness) between 2 days
of performance. The figure of 2.7% was considerably less than 10%
recommended for an enzyme experiment. In addition, CV of intermediate
precision of 3.3% also demonstrated the roburst character of this method.
4.8. Discussion on limitations of the study
4.8.1. Preparation of ARN by in vitro transcription

RNA produced by in vitro transcription in this study was fragments,
not whole genome. Higher yield was obtained by the direct transcription
but no recombinant bacterial strain was produced.



51

4.8.2. Determination of influenza infection among SARI patients
Bacterial co-infection was not analyzed. The detection sensitivity could
be affected by the RT-PCR multiplex and conventional amplification
limited the identification of etiology in co-infected cases. Subtyping
influenza A was not performed.
4.1.1. Setting-up a new assay to determine the potency of measles
vaccine
The potency of measles vaccine was performed on Vero cells excreting
interferon and needing FCS.

CONCLUSION
4. Nine (9) pure, stable, and high yield (10'-10" copies per 20ul reaction)
RNA positive controls were produced by in vitro transcription to be used as
the 1QC samples for conventional RT-PCR to detect influenza and as the
standard curve for measles quantification;
5. RNA detection rate of seasonal influenza A (A/H3N2 and A/H1N1),
influenza B, and A/HIN1pdm09 among SARI patients in Hai Duong,
2009-2011 was 1.9%, 6.4% and 10.4%, respectively. The viral co-infection
(1 or 2 viruses, including co-infection among influenza viruses) accounted
for 11.3%. The age group most infected with seasonal influenza A and
influenza B was 1-5 years, while the one infected most with
A/H1IN1pdm09 was 6-18 years. There was no apparent gender distribution
difference;
6. A new assay to determine the potency of single and live-attenuated
measles vaccine by quantification of RNA within the infected cells 24
hours pi at 10" vaccine dilution was set-up and pre-validated. This
technique was precise, rapid, automated and strongly correlated with the
gold method of PFA. RNA titer of measles vaccine was stable over time
and approximately 3x10° times higher than that of PFU.

RECOMMENDATIONS

3. Continue to produce the RNA positive controls for other agents, prepare
the RNA panels for EQA NAT, and for the production of commercial RT-
PCR test kits. Re-prepare the positive controls for influenza A in cases of
genetic recombination.

4. Continue to validate the methods to determine the potency of measles
vaccine using a larger sample size. Extend this study to the viral live-
attenuated vaccines with poor release from the culture cells, or spread out
over time, or even for those with no CPE cultures (in process control and
final vaccine products)./.
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