Nghién ctru khoa hoc céng nghé

THU NGHIEM, PANH GIA BO KIT AMPLISENS® HPV
HCR GENOTYPE-FRT CHAN DOAN VA DINH
TYPE HUMAN PAPILLOMA VIRUS

BUI TH| TUYET, TRAN VAN TRUONG,
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1. MO PAU

Ung thu ¢6 tir cung 1a bénh ung thu phd bién thir hai & phu nit trén toan thé
gidi [6, 11]. Viéc nhidm dai ding céac type human papilloma virus (HPV) giy ung
thu 1a nguyén nhan chil yéu nhat dan téi sy phét trién thanh bénh ung thu ¢6 tir cung
(CTC). C6 12 type HPV duogc phan loai vao “16p” gay bénh ung thu cho nguoi la
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58 va 59 [4, 3, 15], trong d6 HPV type 16 va
18 1a phd bién nhat va dugc tim thay ¢ hon 73% trudng hop ung thu CTC xam lan
[10]. HPV type 68 va nhiing type HPV nguy co cao con lai (26, 30, 34, 53, 66, 67,
69, 70, 73, 82, 85 va 97) duogc xép vao loai co kha nang gdy ung thw cho nguoi.

Xét nghiém nhitng type HPV gay ung thu c6 thé phat hién mot cach chinh xac
nhitng phu nit ¢6 nguy co bi ung thu CTC. Theo WHO, xét nghiém DNA HPV co6
thé dugc xép vao cong cu sang loc chinh khi vaccine HPV dugc dua vao chuong
trinh tiém chung m& rong [6]. Phuong phap sinh hoc phan tir thong thudong phat hién
DNA HPV bao gém cac ki thudt lai nhu Southern-blot, Dot - blot va Slot-blot. Gan
day cac nha nghién ctru thuong tap trung vao phat trién cac bo Kit phat hién va dinh
type HPV dua vao ki thuat PCR, Real-time PCR va dugc danh gia rat tét dua vao
kha nang phat hién DNA HPV véi s6 lugng ban sao rat nho [13].

Bo thir nghiém AMPLISENS® HPV HCR GENOTYPE-FRT la mét trong
nhitng san pham moi nhit ciia Hing Amplisens, bo kit nay co thé phat hién va xac
dinh duoc déng thoi 12 type HPV nguy co cao 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58 va 59 bi nhiém trong mau 1am sang dich quét CTC bang phuong phap Realtime-
PCR. Két thuc qua trinh thi nghiém, két qua s& duoc hién thi trén man hinh may tinh
cung cac thong sb ky thuét, cho phép ngudi lam thi nghiém c6 thé phat hién va danh
gid dugc ngay mau bénh pham c6 bi nhidm hay khong, dong thdi con cho biét dugc
mau bénh pham c6 bj ddng nhiém nhiéu type HPV hay khong. Cho dén nay, day la
bd thir nghiém dau tién dinh type HPV ma khong qua budc lai mang nhu nhiéu b
kit khac [2]

Trong ndi dung bai bdo nay, chung to6i danh gia kha nang st dung cua bo kit
AMPLISENS® HPV HCR GENOTYPE-FRT trén 67 miu lam sang dich quét CTC
thap dugc & mot s6 bénh vién va trung tdm y té, so sanh v&i 3 bo thu nghiém phat hién
nhanh HPV: (1) AmpliSens® HPV HCR screen-titre-FRT PCR 4x; (2) LightPower
HPV Genotype PCR-RDB ; (3) LightPower iVAHPV PCR Plus.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatli¢éu nghién ctru
Miu thii:

- 67 mau 1am sang dich phét CTC thu thap tai tir cc phong thi nghiém ctia Trung
tam Cham soc suc khoe sinh san Tp. HO Chi Minh va mét sb bénh vién phu san nhu:
BV Dai hoc Y dugc; BV Tu Dii; BV Hung Vuong; BV 175 Bo Quéc phong ;

- B6 20 miu DNA dugc tach chiét tir dich quét CTC da dugc xéc dinh 1a duong
tinh; Bo 20 miu DNA duoc tach chiét tir dich quét CTC d3 duoc xac dinh 14 4m tinh do
Phong nghién ctru va phat trién - Cong ty C6 phan cong nghé Viét A cung cp.

Hoéa chit (sinh phim): (1) B6 kit AmpliSens® HPV HCR genotype-FRT PCR
(HPV Amp-genotype) - d6i tugng danh gia, hing Amplisens; (2) B kit AmpliSens®
HPV HCR screen-titre-FRT PCR 4x (HPV Amp-screen) - d6i tuong so sanh, hing
Amplisens; (3) B kit LightPower HPV Genotype PCR-RDB (HPV Genotype RDB)
- d6i tuong so sanh, Cong ty Viét A; (4) Bo kit LightPower iVAHPV PCR Plus
(HPV PCR plus)- dbi tuong so sanh, Cong ty Viét A; (5) B6 kit tach chiét DNA tong
s6 DNA-sorb-AM nucleic acid extraction (Hang Amplisens); (6) Bo kit thu nhan va xir
Iy mau dich quét CTC iVA Swab Tool Kit (Cong ty Viét A).

May moc, thiét bi nghién ciru: Méay Roto-gene Q6 plex; may PCR Maxygene;
May ly tam Microspin 12 Lavita; B9 dién di nam ngang; May soi gel; may 6n nhiét;
tu thao tac PCR vo trung; Pipette céac loai; vat li¢u ti€u hao cac loai.

2.2. Phuong phap nghién ctru
Thu thip va béio qudin méu bénh phim

Mau 1am sang dich phét CTC duoc thu bdi cac bac sy san khoa sau khi tham
kham. Quy trinh 1y mau tuan thi nguyén tic iy miu vung sinh san trong san khoa,
duogc thue hién boi bac sy hodc ki thuat vién y té c6 chuyén mén lién quan. Mau thu
thap duoc dudi dang dich phét trén tim bong chuyén dung, duoc bao quan trong 0,5
ml dung dich TE 1x. Mau sau khi thu thap dugc s& dugc chuyén ngay vé phong thi
nghiém va dugc gitr ¢ nhiét d6 -20°C cho dén khi st dung.

Tdch chiét DNA tong so

Mau dich quét CTC duoc tach chiét theo phuong phap hidp phu vao cac hat
silica. Dung dich ly giai ¢6 chita guanidine chloride gitip dung giai va 1am bién tinh
cac phan tir protein ctia t& bao. Cac phén tir acid nucleic sau d6 dugc hap phu vao
cac hat silica. DNA tach chiét duoc st dung tryc tiép cho céc test chan doan bé‘mg
phuong phap PCR. Toan b quy trinh tach chiét duoc thuc hién theo hudng din cua
nha san xuét.
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Phat hién va dinh type HPV bang kit HPV Amp-genotype

Nguyén 1y phat hién nhanh HPV cua b6 kit dwa vao phan tmg PCR da mdi va
real-time PCR phat hién 12 type HPV nguy co cao (16, 18, 31, 33, 35, 39, 45, 51 52,
56, 58, 59). Pac diém ndi bat cua bo Kit nay 1a khong chi co kha nang phét hién ma
con ¢6 kha nang xac dinh chinh xdc miu bénh pham bi nhiém type HPV nao. Mdi
mau bénh phém dugc thyc hién trong 4 6ng nghiém, mdi 6ng nghiém dugc phat hién
bang 4 kénh mau.

Phat hién va dinh nhom type HPV béng kit HPV Amp-screen

Phuong phap dua trén phan ung real-time PCR da moi (mutiplex PCR) va phat
hién doan DNA cua gen E1-E2 cua HPV va doan gen B-globin dugc su dung lam
chimg noi. Phan tng PCR phat hién duoc 12 type HPV trong 1 éng nghiém duy
nhat. Két qua cua phan tng khuéch dai DNA duogc phat hién trong 4 kénh huynh
quang riéng biét: Nhom A9 HPV (bao gdm cac type 16, 31, 33, 35, 52, 58) trong
kénh JOE/Yellow; nhém A7 HPV (bao g6m cac type 18, 39, 45, 59) trong kénh
ROX/Orange; type HPV 51 va 56 trong kénh Cy5/Red; kénh FAM/Green phat hién
chung noi.

Phat hi¢n va dinh type HPV bang kit HPV Genotype RDB

Bo Kit ¢6 kha nang phat hién 24 type HPV bang ki thuat Reverse Dot Blot
(RDB), trong d6 bao gdm 8 type HPV nguy co thap va 16 type HPV nguy co cao. K§
thuat Reverse dot-blot str dung nhiéu doan méi dugc danh san dau trén tim mang nylon.
M3i probe duoc danh dau tai 1 diém trén mang. Quy trinh thi nghiém tuan theo huéng
dan cua nha san xuét.

Phdt hién HPV bang kit HPV PCR plus

Trong mix PCR cua bd kit nay c6 chtra cac doan moi nhan ban va phat hién 14
type DNA HPV, bao gom cac type: 16, 18, 31, 33, 35, 39, 45, 52, 53, 56, 58, 66, 70
va doan gen téng hop B-globin lam chimg ndi. 14 type HPV nay dugc biét 1a nguyén
nhan gy ra 97% truong hop ung thu va loan san CTC. San pham PCR sau d6 duoc
dién di trén gel agarose 1,2%. D§ dai dac hiéu cua cac doan DNA nhan ban dugc
bao gébm mau chimg ndi IC (gen B-globin): 723 bp; Mau chimg duong C+ va cac
mau duong tinh thudc 14 type HPV ¢6 d6 dai nam trong khoang 267 - 325 bp.

Phuwong phap khdo sat dp nhay, djp dac hiéu cua cdac b thir nghiém: Dugc
thuc hién theo phuong phap cua Altman DG [1].
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Phuong phdp phén tich két qud

Vi¢c phan tich két qua dugc thyc hién béng vi¢c su dung phﬁn mém SPSS
20.0. TAt ca cac gia tri p < 0,05 dugc xac dinh 1a co y nghia thong ké. Do twong
quan gifra cac phuong phap duoc xac dinh boi chi sé Cohen’s Kappa (K). Gia tri K
tir 0.00 dén 0.20 chi sy twong quan kém; tir 0.21 dén 0.40 chi sy twong quan yeu tur
0.41 dén 0.60 chi sy twong quan vira phal tir 0.61 dén 0.80 chi sy twong quan tot; tir
0.81 dén 1.00 chi su trong quan rét tét t6i twong quan hoan toan.

3. KET QUA VA THAO LUAN

3.1. Két qua xac dinh d§ nhay, dd diic hiéu, giéi han phat hién, ciia cic bd
thir nghiém

D¢ nhay déi véi bg sinh phim

Két qua xac dinh d¢ nhay cua cac bg sinh phém duoc thé hién & bang 1

Bang 1. Két qua xac dinh d6 nhay cua cac bo kit

Két qua xét nghiém
B0 kit 1 Am ti i3
! Dlg:;g(il)ﬂh Am t(lll)l)h gia a+b | Dpnhay
HPV Amp-genotye 20 0 20 100%
HPV Amp-screen 20 0 20 100%
HPV Genotype RDB 19 1 20 95%
HPV PCR plus 19 1 20 95%

B9 kit HPV Amp- genotype c6 do dac hi¢u 100%, cao hon s0 voi 2 b(:) kit cua
Cong ty Viét A (c6 do nhay 95%). So sanh \{(’)i d6 nhay ctia mot so sinh pham khac
nhu INNO-LiPA (Han Quoéc) da cong bo dat khoang 93-100%, hodc so voi
AdvanSure dat 95.6 t61 99.5% [16] thi kit HPV Amp-genotype c6 d0 nhay cao hon.

Dé diic hiéu ciia cdc bp sinh phim

Bang 2. Két qua xac dinh do dic hiéu cua cac bo kit

Két qua xét nghiém

Bo kit Am t(i;l)h gia Am ttr(;l)l that c+d | P dic hicu
HPV Amp-genotype 0 20 20 100%
HPV Amp-screen 1 19 20 95%
HPV Genotye RDB 1 19 20 95%
HPV PCR plus 1 19 20 95%
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Do dac hi¢u cua b kit HPV Amp-genotype dat 100%, cao hon céac bd kit con
lai. Két qua nay phu hop véi thong tin cta nha san xudt cung cip [2]. Tét ca cac
doan moi va dau do ding trong kit HPV Amp-genotype déu duoc kiém tra vé tinh
trong ddng véi cac trinh ty di duoc cong bd trén ngan hang gen (Genbank) bing
cach phan tich, so sanh trinh ty.

Gidi han phdt hién vi sinh vat (LOD - limit of detection)

Chung t6i str dung ndng dd DNA HPV trong ban mau 1a 1,14 x 10 copies/ml
(Hang Amplisens cung cdp), tién hanh pha lodng mau theo bac 10 va cho chay phan
tmg PCR cho timg ndng do. St dung ddy DNA nay lam khudn va tién hanh thuc
hién phan tmg PCR, Real-time PCR theo dic diém cia timg bo kit, chung t6i thu
duogc két qua nhu sau:

Bang 3. Két qua xéac dinh gi6i han phat hién vi sinh vat

Gidi han phat hién phat hién vi sinh vat
. Nong d9
Tén mau & HPV
(coppies/ml)| HPV Amp-| HPV Amp- | . type HPV PCR

genotype screen RDB plllS
HPV-KI | 1,14.10° |+(Ct=19,1)| + (Ct=16,62) + +
HPV-KI'| 1,14.10" |+ (Ct=22.8)| + (Ct=19,67) - -
HPV-K1?| 1,14.10° |+ (Ct=26,0)| + (Ct=23,51) + +
HPV-K1?| 1,14.10° |+ (Ct=29.2)| + (Ct=28.,9) - -
HPV-K1#| 1,14.10* |+ (Ct=33,3)| + (Ct=32,24) - -
HPV-K1®| 1,14.10° |+ (Ct=33,8) - - -
HPV-K1°®| 1,14.10? - - - -

Ghi chii: + : Duong tinh; - : Am tinh; Ct: Chu ki nguong

Gidi han phat hién nho nhét ctia phan tng PCR cua bo kit HPV Amp-genotype
14 1,14.10° copies/ml, tuong duong 5 ban sao/ phan (g (vi trong phan Gmg real-time
PCR, ching t6i sir dung 5 pl DNA khuon trong 1 phan ung). Tuong tu, gidi han
phat hién cua kit HPV Amp-screen 1a 1,14.10* copies/ml; cua kit HPV Genotype
RDB 14 1,14.10° copies/ml va cuia bo kit HPV PCR plus 1a 1,14.10° copies/ml.
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HPV-K1' HRV-K1

HPV-K1 HPV-K1™! HPV-K1? HPV-K1? HPV-K1*
1C

Hinh 1A: Puong biéu dién duong cong khuéch dai dic trung ciia phan tng
realtime-PCR cuia kit HPV Amp-genotype va HPV Amp-screen; 1B: Anh dién di két
qua PCR kiém tra d6 nhay ciia mau chuan cua Kit HPV PCR plus (M: Thang DNA
chuan 1kb, 1: mau HPV-K1, 2: HPV-K1™', 3: HPV-K172, 4: HPV-K1?, 5: HPV-K1*,
6: HPV-K17, 7: HPV-K1°); 1C: Anh két qua sau khi lai phan tir ciia cic mAu chuén
cua kit HPV Genotype RDB

3.2. Két qua phat hién nhanh HPV tir cic miu lam sang ciia cac b thir nghiém
Bing 4. Két qua phat hién nhanh HPV tir 67 mau bénh pham cua 4 b9 kit

. HPV Amp- | HPVAmp- | PPV | gpvpcr
Kit Genotype
Két qua genotype screen RDB plus
n % n % n % N %

Am tinh 41 | 61,2 43 64,2 | 50 | 74,6 | 48 |71,6

Duong tinh 26 | 38,8 24 35,8 1 17 254 | 19 |28,4
Duong tinh don type 18 21 11 ND
DPong nhiém 8 3 6 ND
2 type/2 nhom type 4 3 5 ND
3 type 3 0 1 ND
4 type 1 0 0 ND

Ghi chu: ND: Not done (khong thuc hién).
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Kit HPV Amp-genotype phat hién duoc 26/67 mau duong véi 12 type hrHPV
(high-risk HPV - type HPV nguy co cao) chiém 38,8%; 41/67 mau 4m tinh, chiém
61,2%. Ti 16 mau duong tinh dugc phat hién béng kit nay cao hon céac kit HPV
Amp-screen (35,8%), HPV Genotype RDB (25,4 %), HPV PCR plus (28,4%).
Trong s 26 mau duong tinh v6i 12 type hrHPV dugc phat hién bang kit HPV Amp-
genotype, c6 18 mau duong tinh v6i 1 type hrHPV va 8 méau dong nhiém tir 2 type
hrHPV tré 1én, trong d6 c6 4 mau dong nhiém 2 type, 2 mau déng nhiém 3 type, 1
mAau dong nhidm 4 type. Trong khi d6 bo kit HPV Genotype RDB chi phat hién
dugc 11 mau duong tinh don type HPV, 6 mau dong nhiém tir 2 type HPV trg lén,
trong d6 c6 5 mau doéng nhidm 2 type HPV, 1 mau dong nhiém 3 type HPV. Tuy sb
lwong mAu thir nghiém con han ché nhung két qua cho thdy wu diém vé do nhay va
kha nang phat hién dong nhiém cac type HPV cua bo kit HPV Amp-genotype troi
hon so v6i HPV Genotype RDB va HPV PCR plus.

3.3. Két qua xac dinh sy twong dong giira cac bd kit

Bang 5. Bang két qua su phu hop giita cac bo kit

HPV Amp-genotype

Kit - .
+ | - | % twongdong | Héso K Giatri P
+ |21 | 3
HPV Amp-screen 88,09% 0,745 <0,05
- 5 | 38

HPV Genotype 170

86.6% 0,698 <0,05
RDB -1 9|41
+ 19 0

PCR plus 89.55% 0,734 <0,05
-7 |41

Ghi chii: + : Duong tinh; - : Am tinh

B6 kit HPV Amp- genotype va kit HPV PCR plus ¢ ti 18 twong ddng cao nhat
89,55%, tuy nhién ti 1¢ trong dong duong tinh so v&i bo Kit HPV Amp-screen lai cao
nhit (21 mau). Kit HP'V Amp-genotype c¢6 chi sb twong quan tuong ddi tét so vai cac
bo kit d6i chimg (0,6 < K < 0,8), mdi twong quan giira bo kit HPV Amp-genotype voi
HPV Amp-screen 13 cao nhét so v6i cac bo kit con lai (p < 0,05). Cac bio céo vé cac
bo thir nghiém phat hién va dinh type HPV c6 chi sb K vé su phu hop gitra cac bo kit
c6 do tuong quan kha rong tu 0,68 [7], 0.8088, 0.8982, 0.8745 [7]. Su khac biét nay
¢6 thé do khi mot mau bénh pham ddng nhiém nhiéu type c6 thé xay ra sy canh tranh
1an nhau giira cac type trong qua trinh phan ing PCR xay ra [17].
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4. KET LUAN

1. BO kit AmpliSens® HPV HCR genotype-FRT PCR c6 d¢ nhay, do dac hiéu
100%, gioi han phat hién 1,14.103 copies/ml;

2. Ty 1& phat hién HPV trén 67 mau lam sang dich phét CTC bang bo kit
AmpliSens® HPV HCR genotype-FRT PCR 14 26/67 mau duong tinh, chiém ti 1¢
38,8 %. Trong s6 26 mau duong tinh v&i HPV ¢6 18 miu duong tinh véi HPV type
1 va 8 mau ddong nhiém tir 2 type hrHPV trd 1én, trong d6 c6 4 miu dong nhiém 2
type, 2 miu ddng nhiém 3 type, 1 mau dong nhidm 4 type.

3. Bo kit AmpliSens®™ HPY HCR genotype-FRT PCR va kit LightPower iVAHPV
PCR Plus c6 ti 1& tuong ddng cao nhét 89,55%, tuy nhién ti 1¢ tuong dong dwong tinh
so voi b AmpliSens® HPV HCR screen-titre-FRT PCR 4x lai cao nhét (21 mau). Hé
sd twong quan K gitra bo kit AmpliSens® HPV HCR genotype-FRT PCR véi céc kit
AmpliSens® HPV HCR screen-titre-FRT PCR 4xLightPower HPV Genotype PCR-
RDB va LightPower iVAHPV PCR Plus lan lugt 1a 0,745-0,698-0,734.
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SUMMARY

EVALUATION OF A AMPLISENS® HPV HCR GENOTYPE-FRT
FOR HUMAN PAPILLOMAVIRUS DETECTION AND
GENOTYPING CAUSING CERVICAL CANCER

Persistent infection with oncogenic human papillomavirus (HPV) genotypes
has been shown to be necessary for the development of cervical cancer. The recently
developed AMPLISENS® HPV HCR GENOTYPE-FRT assay (HPV Amp-genotype
assay) is based on simultaneous PCR (multiplex - PCR) and Real-time to detect 12
HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59) and B-globin gene, used as
internal control, in 4 tubes. Each HPV type is registered on its channel, that allows
not only to detect the presence of HPV DNA, but also to differentitate the virus
genotype. The aim of this study was to evaluate the performance of the HPV Amp-
genotype assay for detecting HPV genotypes and comparing the results with those
obtained in combination of the AmpliSens® HPV HCR screen-titre-FRT PCR 4x
(HPV Amp-screen assay), LightPower HPV Genotype PCR-HPV GENOTYPE
RDB (HPV GENOTYPE RDB assay) and Kit LightPower iVAHPV PCR Plus assay
(PCR plus assay). We found high similarity between HPV Amp-genotype assay and
others (88,09% - 86,6%- 89,55%; Cohen’s kappa coefficients = 0,745- 0,698-0,734).
The limit of detection of HPV Amp-genotype assay was 1,14.10° copies/ml, it was
more sensitive than other assays. In conclusion, the HPV Amp-genotype assay is an
alternative test for HPV genotyping in clinical laboratories.

Tw khoa: Human papillomavirus (HPV), Genotyping, Real-time PCR Reverse

Dot-blot hybridization, cervical cancer.
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