Nhirng van dé vé ky thuit can dwoc quan tim khi ap dung

PCR va real-time PCR trong phong thi nghiém chan doan

Sw khac biét giira phong thi nghiém chin doan va phong thi nghi¢m nghién ctru

Phong thi nghi¢m nghién ctru 1a phong thi nghiém ma céc thir nghiém dugc thuc hién
dé dap tmg mot nhu ciu nghién ciru nao d6 nham gitp nha nghién ctru giai dap mot van
dé cia khoa hoc. Két qua ctia mot phong thi nghiém nghién ciru khong lién quan truc tiép
va tirc thoi dén quyét dinh cta ngudi giri mau xét nghiém, do vay trong chin nudi hay
thity san s& khong lién quan dén quyét dinh huy hay c6 1ap mot quan thé gia suc hay tom
c4, hay trong y hoc khong lién quan dén quyét dinh diéu tri ctia bac si trén bénh nhan. Do
vay két qua cua phong thi nghiém nghién ctru s& khong can thiét phai kip thoi dén tay
ngudi gri mau xét nghiém.

Phong thi nghiém chan doan 1a phong thi nghiém c6 nhiém vu chinh yéu 1a lam xét
nghiém trén cdc mau thar dé phat hién dugc tic nhan gy bénh va tra 101 két qua dén
ngudi giri yéu cau xét nghiém dé ho thé cho cac cach giai quyét cu thé trén cac vat chi
dugc 1dy mau giri di xét nghiém. Trong chian nudi hay thily san, két qua cia mot phong
thi nghiém chin doan s& rat quan trong vi c6 lién quan dén quyét dinh cta giéi hiru trach
dé tiéu huy hay c6 1ap mot bay dan gia suc hay tom ca. Trong y hoc, phong thi nghiém
chan doan con dugc goi 1a phong thi nghiém 1am sang vi két qua xét nghiém sé& dugc cac
nha 1am sang tham khao dé dua ra phat dd diéu trj trén bénh nhan. Chinh vi vay mot
phong thi nghiém chan doan phai 1a phong thi nghiém khong chi cho két qua chinh xac

ma con phai cho két qua kip thoi dén tay nguoi 1am xét nghiém.

Viéc tmg dung PCR va real-time PCR trong chin doan di tré nén ngay cang dé dang vi
day 1a mot cong nghé md, phong thi nghiém c6 thé ty pha ché cac thude thir dé thuc hién
thir nghiém. Ngoai ra, nhu cau st dung PCR va real-time PCR trong chan doan ngay cing
nhiéu vi c6 nhiéu tac nhin giy bénh chi c6 thé chian doan hay theo ddi duoc bang cong
nghé PCR va real-time PCR. Khong chi vdy, hién nay trén thé gidi, cong nghé PCR chan
doan sip hét ban quyén nén dang co sy bung nd cac san pham chan doan dya trén cong
nghé PCR va real-time PCR duoc nhiéu hing san xuét cung cap. Do viy, c6 thé néi PCR
hién nay khong con bd hep trong canh cua cta cac phong thi nghi€ém nghién ctru ma da

dan dan xdm nhap vao trong cac phong thi nghiém chan doan.
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Tuy nhién viéc ap dung PCR va real-time PCR trong chan doan ciing doi hoi nguoi 1am
thi nghiém phai biét quan tdm dén cac van dé k¥ thuat c6 lién quan dé két qua xét nghiém
dat dugc do chinh xac cao, va dat dugc d0 nhay cam tuyét voi ding nhu ban chit cua

PCR va real-time PCR, va phai kip thoi dén tay ngudi chi dinh xét nghiém.

Cac van dé ky thuit cin quan tAm ap dung PCR va real-time PCR trong chin doan

1. Tién trinh xét nghiem PCR va real-time PCR

Ké tir khi lay mau thir giri dén phong thi nghiém dé lam xét nghiém PCR hay real-
time PCR chan doan cho dén khi két qua xét nghiém dén tay nguoi cho chi dinh xét
nghiém, tién trinh s& qua cac budc ma trong mdi budc déu c6 nhung van dé ki thuat rat
can duogc quan tdm boi ngudi lam xét nghiém, ngudi ldy mau xét nghiém, va nguoi
nhan dé str dung két qua xét nghiém nay. So' d6 3 dudi day trinh bay cac budc trong

mot tién trinh xét nghiém.

Céc van dé ky thuat trong

Lay va chuyén mau thir di lam
lay va guri mau thi

xét nghiém PCR/realtime PCR

Chuén bj mau tht va tach chiét
nucleic acid tur mau thir

}

Thuyc hién phan tng khuéch dai
nucleic acid (PCR/real-time PCR)

}

Lam thi nghiém dé doc két qua Céc van dé ky thuat trong thi nghiém
Phan tich két qua doc KQ va trong phéan tich KQ

}

Str dung két qua xét nghiém
PCR/real-time PCR

Van dé ngan ngira nhiém chéo

Céc van dé k¥ thuat trong
tach chiét nucleic acid (NA)

va loai trir ngoai nhiém san pham khuéch dai

Céc van Qé k¥ thuat trong
khuéch dai NA

Céc van dé ky thuat trong
su dung két qua

A & A A A

So db 3: Tién trinh mot xét nghiém PCR/real-time PCR chan doan va cac van dé kj thuat can dwoc quan tam
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2. Cic vin dé kj thudt cin quan tim

a. Cac van dé ky thuat can quan tam khi lay va giri mau thu

Mau thtr duogc léy lam xét nghiém PCR/real-time PCR 1a cac mau dugc léy tu vat
chu tai noi ma nguoi léy mau cho 14 ¢6 thé ¢6 sy hién dién cta nucleic acid cua tac
nhan dich, do vy phai 1dy miu thir dng chd. Vi du dé phat hién M. tuberculosis giy
lao phdi trén bénh nhan thi miu thir phai 14y 1a dam hay dich hut tir rira khi/phé quan,
khong thé 14y mau hay huyét thanh. Hay mudn phét hién Cytomegalovirus trong bénh
nhan thi mau thir tot nhit 13 mau toan phan dé tach huyét twong hay tach bach cau,

khong thé 1a mau dong dé tach huyét thanh duoc.

Vat liéu dung dé ldy va giit miu thr cling phai dugc quan tdm vi néu khong, céc
nucleic acid cta tic nhan dich c6 trong mau s& bi phan hiy hay mau thir s& chira cac
chat trc ché phan tmg khuéch dai sau nay. Do vy vat lidu t6t nhat dé 1ay va giit mau
thir 1a cac vat liéu tinh sach vé mit sinh hoc, nghia 1a khong nhiém cac protein hay cac
nuclease tiét ra tir cac vi sinh vat nhu endonuclease, ribonuclease; va chi st dung mot
lan, khong nén dugc rira xai lai. Hinh 59 mo ta mot s6 vat liéu nén dugc st dung dé
ldy va giir cac mau thir 1am xét nghiém PCR/qPCR. Céac vat liéu nay hién c6 san tai

cong ty Nam Khoa.

T

i e

Hinh 59: Céc lo va tube nhu thé nay nén dwoc st dung dé lay va gitr cac mau thir lam xét nghiém PCR/qPCR
Dé bao quan va chuyén chd miu thi van dé k¥ thuat can quan tdm 13 1am thé nao
mau gilt nguyén trang, nucleic acid ciia tic nhan dich khong bi phan huy trong qua
trinh bao quan. Do vay ddi voi cac miu ma nucleic acid dich can phat hién 1a DNA thi
c6 thé bao quan ngin ngay (trong vong 48 gid) ¢ tu mat 2-8°C, con néu bao quan lau
dai thi can giit -18°C dén -30°C. Péi voi RNA, néu 1a cac mau it hay khong bi tap
nhiém nhu méu, dich co thé thi c¢6 thé bao quan 48 gio & 2-8°C, nhung ddi v6i cac mau
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tap nhiém nhiéu nhu quét hong, quét miii sau tim virus, dam...hay can bao quan dai
ngdy thi phai gitt mau ¢ -70°C. Dé chuyén chd mau thi chi can chuyén cho trong thung
lanh v6i thoi gian chuyén cho khong qué 48 gio. Néu thoi gian chuyén ché 1au hon thi
rat can phai giit trong da kho.

Noi chung, cac van dé k¥ thuéat dugc néu 1én 1a chi nham mét muc tiéu, do6 1a léy
mau cho ding ché 12 noi ¢6 su hién dién cta nucleic acid dich mudn tim, phai gitr va
chuyén chd mau thir dén phong thi nghiém trong diéu kién sao cho nucleic acid mudn
tim khong bi phan hity ciing nhu mau thir khong bi nhiém cac chat sinh hoc gy trc ché

phan tng khuéch dai va miu thir khong bi nhidm chéo.

b. Céc vin dé k¥ thuat trong chuin bi miu thir va tach chiét nucleic acid

Trong khau nay, muc tiéu chinh 1a phai lam sao tach chiét dugc tdi da nucleic acid
dich du lwong nucleic acid cta tac nhan dich c6 nho va cé bi pha lodng qua thip trong
mAu thir. Tach chiét thu duoc phai tinh khiét, khong 13n cac protein hay chéit gdy tc

ché phan tng khuéch dai.

Tuy loai mau thir va ciing tiy loai tac nhan dich c6 trong mau thir ma c6 nhiing
mAu thir ¢ thé dua vao tach chiét nucleic acid ngay, nhung ciing c6 nhitng miu thtr
can phai dugc chuin bj trude khi dua vao tach chiét nueic acid (NA). Vi du cic mau
thir nhu huyét thanh, huyét twong, ciy té bio...v6i cac tac nhan dich nhu virus hay cac
vi khuan ¢6 céu tao té bao khong déc biét thi co thé dua vao tach chiét nuleic acid ngay,
nhung véi cac mau thu nhu mau mo, mau sinh thiét hay cac vi khuén c6 céu tao té bao
dic biét nhu M. tuberculosis, nAm men, nim soi, md thuc vat nhu céy—lé—ré—hoa thi can
phai dugc dua vao chuan bi trudc dé cac ciu trac cua mé tan di (vdu phai sir Iy
proteinase K), dé té bao vo ra (vdu dung cac chat tiy TRITON X100, hay tan siéu am,
hay nghién trong nitrogen 16ng...), hay nhu trong trudng hop cac lat cat sinh thiét dtc
sap thi can phai loai bo sap khoi mé, hodc ciac miu cd cac chat nhdy nhu dam thi can
phai 1am tan nhiy (bang NALC...) trudc khi dua vao tach chiét nucleic acid...Do vay,
ngudi 1am xét nghiém can phai biét khong chi cac miu thir ndo can phai qua giai doan
xir Iy miu trude khi tach chiét NA ma con phai biét phai sir dung phuwong phép gi voi

qui trinh k¥ thuat nhu thé nao.
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Tuy loai mau thir; ty loai tic nhan dich 1a vi khuén, virus, vi nim, hay té bao co
nhan; va tily NA phai tach chiét 1a DNA hay RNA ma phai lya chon phuong phap tach
chiét cho phu hop, khong nén 13n 16n. Vi du phuong phap Boom rat tét dé tach chiét
cac dich sinh hoc hay cic mau thtr it 13n DNA cua vat chi vi nguyén tic 1a dua vao su
hap phu ctia DNA trén hat silica, nén néu mau c6 qua nhiéu DNA vat chi nhu cac mo
sinh thiét thi DNA tac nhan dich s& bi canh tranh khong bam duogc vao hat silica. Do
vay, dé tach chiét DNA cho cic mau thir 1a mé va sinh thiét thi nén chon phuwong phap
phenol/chloroform hon 1a phuong phap BOOM. Ciing khong thé sir dung phwong phap
tach chiét cho RNA vao dé tach chiét DNA, do vdy ma ching ta thiy phwong phap
BOOM rét tot cho tach chiét DNA nhung lai rat kém cho tach chiét RNA. Khi lua chon
phuong phap hay bo thudc thir tach chiét cho tac nhan virus hay vi khuan dich, ciing
phai xem ky bo tach chiét hay phuong phép tach chiét NA ma minh dang lya chon ¢
ap dung duoc cho vi khuin hay virus khong? Vi c6 khi sy that bai trong xét nghiém

PCR 1a do nhiing sy vo y nay.

Téach chiét NA 1a mot khau rat quan trong; tach chiét NA phai ddm bao dugc do
nhay thi xét nghiém PCR méi co thé dat dugc do nhay mong mubn. Do vay khi ty pha
mot bo thude thir tach chiét NA hay khi san xuat mot bo thude thir tach chiée NA,
trude khi dua vao st dung trong xét nghiém PCR/real-time PCR, phong thi nghiém hay
nha san xuét phai kiém tra chét lugng dé xem bo tach chiét c6 dam bao duoc do nhay
hay khong. Phuong phap kiém tra 1a phai thir trén cac do pha 1dang ctia mot tac nhan
dich (1 ddi twong ma phong thi nghiém hay ngudi ding s& phai sir dung bo tach chiét
NA dé thyc hién xét nghi¢m) hay cua mot tac nhan khac tuong duong. Pat d§ nhay la
b tach chiét NA khi thir nghiém trén cac do pha lodng tac nhan dich nay phai dat duoc
gid1 han phat hién (limit of detection, LOD), tuc 1a dat duogc ) lugng vi khuén dich
thip nhat c6 trong mot don vi thé tich mau thir ma phwong phap hay bo thir nghiém co

thé tach chiét va phat hién duoc.

Minh hoa dué6i day (hinh 60) 1a mot két qua kiém tra chat luong bo kit tach chiét
DNA tén 1a "“DNAPREP-BOOM do cong ty Nam Khoa san xuat va dugc kiém tra
chat lugng. Phuong phép kiém tra 1a sitr dung cac do pha lodng cta vi khuan M.
tuberculosis, cho vao tach chiét DNA véi bd thude thir da san xuat dong thoi so sanh

véi bo thude tht "“DNAPREP-BOOM dugc san xuit trude do. Két qua kiém tra cho
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thiy bo thudc thr "“NDNAPREP-BOOM méi san xuit va bo thude thir "N\DNAPREP-
BOOM san xuét trude d6 déu dat duoc kha nang tach chiét vi khuan dich dén do pha
16ang 107, chta 1 vi khuan trong mot thé tich 100l dich vi khuan dua vao tach chiét.
Trong phuong phap nay néu huyén dich vi khuan c6 bi giam chét lugng thi két qua
kiém tra van c6 thé doc duoc nhd ¢6 so sanh ““DNAPREP-BOOM méi san xuét vai

N DNAPREP-BOOM san xuit 16 trude d6 va 16 nay da dat chat luong.

Ladder TBINEW  TB2WEW  TBIMEW  TB4MEW  TESMEW  TB1OWD  TB2OLD  TB3COLD  TB4O0LD  TBSOLD

1500 -
1000 -
700 -

300 -
400 -

300 -

200 -
150 -

100 -

50 -
185

Hinh 60: Két qua kiém tra chét lwong bo thubc thir ““DNAPREP-BOOM do cong ty Nam Khoa san xuét. Déi
twong dung dé& kiém tra bo thubc thir 1a huyén dich vi khudn M. tuberculosis TB1 chira 10.000 t& bao vi
khuan/ml dugc pha lodng theo hé sb 10 d& c6 1,000 t& bao vi khudn/ml (T2), 100/ml (T3), 10/ml (T4), va
1/ml (T5). Phwong phap kiém tra 1a st dung bd thudc thtr ““DNAPREP-BOOM can kiém tra va bd
NKDNAPREP-BOOM duwoc san xuét trude dé dé thue hién tach chiét trén cac huyén dich vi khuan da pha
lo&ing nay, thé tich huyén dich dé tach chiét 1a 100ul, rdi 14y 10ul dich tach chiét d& chay PCR phat hian
M. tuberculosis. Phat hién DNA clia M. tuberculosis cé trong dich tach chiét qua dién di phat hién san
pham khuéch dai 249bps. Két qua cho thay ca hai bd thudc thir "\DNAPREP-BOOM méi va ci déu dat
LOD Ia 1 té bao vi khudn M. tuberculosis trong thé tich tach chiét.

Khong chi kiém tra chat lugng cac bd thude thtr tach chiét NA duoc pha ché trudce
khi st dung, ma ngay ca trong mdi 1an st dung dé lam xét nghié¢m, bd thude thir tach
chiét cling phai dugc kiém soat do nhay béng cach cho nucleic acid ching noi tai &
néng d6 LOD vao mau ching [-] va néu mudn, c6 thé cho vao mau thir dé dugc thuc

hién tach chiét cung lac véi cdc mau thur (xem phan ching noi tai).

c. Céc vin dé k¥ thuat trong khuéch dai nucleic acid dich

Vé nguyén tic thi PCR/real-time PCR dat duoc d6 nhay rit cao, tuy nhién trén
thuc té thi do nhay con tuy thude rat nhiéu vao su thiét ké hay chon lya moi; vao thiét

bi luan nhiét; vao hoa chét, dic biét 13 enzyme Taq polymerase dugc st dung. Khiu
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khuéch dai s& rat khé dat duoc do nhay va duy tri d§ nhay trong qua trinh luu triv néu

nha san xuét hay nguoi 1am thi nghiém khéng chon loc Taq polymerase dé sir dung.

Ngoai cac yéu té ki thuat can phai quan tim & trén, dé dam bao duoc do nhay cua
khau khuéch dai, néu tu pha hay san xuat PCR mix cho phan tng khuéch dai, ngudi
lam thi nghiém hay nha san xuat phai kiém tra d6 nhay ciia cac PCR mix trudc khi dua
vao str dung. Phuong phap kiém tra 13 thir nghiém trén cac d6 pha 16ang cia DNA dich
da biét trude sb lugng copy trong mot don vi thé tich. PCR mix duoc goi la dat do
nhay khi dat dugc gidi han phat hién (LOD) 1a mot copy DNA dich cho vao PCR mix,
nghia 13 trong thé tich miu cho vao PCR mix chi can ¢ 1 copy DNA dich 14 c6 thé cho
két qua khuéch dai thanh nhiéu ban sao c6 thé phat hién duogc khi phan tich két qua
(xem muc kiém tra do nhay ciia PCR mix di pha ¢ bai PCR-cac van dé co ban).

Ampiification Chart : Data 2008-08-D3 1340 QC HB\/ BIOMEDICALSERVICE 03082008.0pd
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Biéu dé 16: Két qua kiém tra chét lwong real-time PCR mix st dung mdi va Tagman probe dinh lwgng HBV-
DNA. Ket qué kiém tra cho thdy do nhay ctia PCR mix dat LOD 1 copy HBV-DNA trong mét thé
tich mau cho vao PCR mix. Cac dwéng bidu d\mn mau xanh sang la dwong biéu dién khuéch dai
cla chirng ndi tai dwoc cho vao PCR mix & nong d6 LOD cung v&i mau kiém tra.

Biéu do 16 minh hoa mot két qua kiém tra chat lugng real-time PCR mix dung
mo1 va Tagman probe dé phat hién va dinh lugng HBV-DNA do cong ty Nam Khoa
san xuat. Két qua kiém tra cho thay do nhay cia PCR mix dat LOD Ia 1 copy cho mot
thé tich mau cho vao PCR mix, day chinh 1a do nhay doi héi ctia PCR/real-time PCR

chan doan.
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Ngoai viéc kiém tra chat lugng cac PCR mix trude khi dwa vao si dung, nguoi
lam xét nghiém khi thyc hién xét nghi¢ém PCR cling phai kiém soat cho duogc do nhay
ctia PCR mix dugc sir dung trong mdi 1an 1am xét nghiém. Thuc hién van dé kiém soat
nay la mdt diéu kién bit budc vi do PCR mix c6 duoc kiém tra dat chét lugng sau khi
pha ché hay san xuat, van c6 thé giam chit luong trong qua trinh luu trir hay bao quan,

dic biét khi dugc pha ché bang ngudn Taq polymerase khong dam bao chat lugng.

C6 nhiéu cach dé kiém soat chat lwong PCR mix mdi khi lam xét nghiém
PCR/real-time PCR chan doan. C6 thé sir dung chtng [+] 1a DNA dich dugc pha sin
hay duoc nha san xuét cung cip ¢ ndong do LOD cho vao PCR mix trong mdi lan 1am
xét nghiém PCR/real-time PCR chan doan, hay co thé s dung DNA chung noi tai st
dung chung mdi duoc pha ¢ ndng d6 LOD cho vao PCR chung véi tach chiét DNA tir
méu dé kiém soat rc ché PCR va dong thoi kiém soat 6 nhay ciia PCR mix (xin xem
thém & cac muc chimg ndi tai, ching dwong, va ching am trong phan cac chuin muc

va kiém soat chat lugng cho xét nghiém PCR/real-time PCR danh cho chan doan).

d. Negutra nhiém chéo va loai trir ngoai nhiém san pham khuéch dai

Mubn sir dung PCR/real-time PCR trong chan doan, ngudi lam xét nghiém phai
nhan dién duoc dé c6 cac bién phap k¥ thuat ngin ngira hay loai trir cac nguy co ngoai
nhiém 1am cho mau thir khong co tic nhan dich lai bi c6 két qua duong tinh khi 1am xét
nghiém, nghia 13 bi nguy co duong tinh gia. Ngoai nhiém trong xét nghiém PCR/real-

time PCR chan doan c6 thé xdy ra do hai nguyén do.

Nguyén do thir nhét 14 nhidm chéo 1dm cho miu 4m hay cac thudc thir lam xét

nghiém bi nhiém nucleic acid dich tir cic mau duwong. V&i nguyén do nay thi nguoi
lam thi nghiém hoan toan c6 thé phong ngira dugc bang cac bo tri phong thi nghiém
mdt cach hop 1y v6i cac phuong tién va thiét bi phu hop, vi du thiét ké dé khu vuc pha
cac thude thir cach xa khu lam miu; khong dé 1n 16n cac thudc thar da pha va dang
dung voi cac nguyén liéu va dung dich s& duoc dung dé pha thudc thu; cac dung cu va
tai li¢u dung trong khu vyuc lam mau khong dugc dem qua khu vyc pha thude thir;
khong dé phong thi nghiém vi sinh nudi cdy tic nhan dich trong phong thi nghiém
PCR/real-time PCR chan doan phat hién dung tac nhan d6. Ngoai cach b tri phong thi
nghiém lam vi¢c cho hop 1y, nguoi lam xét nghiém PCR/real-time PCR phai dugc
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huin luyén dé nhuén nhuyén cac thao tac vo trung déc biét trong dong mé tube, chai lo,

thao tac pipetting, trong bd tri cac vat lidu va dung cu khi thao téc...

D061 vo1 nguyén do thtr hai 14 ngoai nhiém san pham khuéch dai thi chi véi céc giai

phap k¥ thuat nhu di néu trén van khé c6 thé tranh dugc nguy co nay, 1y do 1a trong
mdt phong xét nghiém PCR/real-time PCR chan doan, san pham PCR sé tich tu ngay
cang nhiéu va chic chin khong sém thi mudn cac san phdm PCR nay s& nhiém vao cic
dung cu, thudc thi, thiét bi...va dén mot lac nao do nguodi lam xét nghiém s& nhan dang
dugc tham hoa nay khi cac mau xét nghiém PCR déu cho két qua dwong tinh. Dén lic
nay thi chi c6 mot giai phap 1a d6 bo toan bd thude thir, khir nhiém tdan bd phong thi
nghiém, dong cua vai théng...RSi lai m& ctra 1am lai, rdi tham hoa tai xudt hién...Mo ta

nhu viy dé ching ta thiy ring khong thé c6 bién phap nao hiéu qua dé ngira ngoai

nhiém san phém khuéch dai, ma chi c6 mot cach duy nhét d6 13 phai loai trir duoc nguy
co ndy. Pé 1am duoc diéu nay thi cach duy nhat 1a phong thi nghiém PCR chan doan
ngay tir dau phai sir dung cac PCR mix ¢ pha thém dUTP va UNG. Co ché loai trir
dugc ngoai nhiém san pham khuéch dai bang dUTP va UNG di duoc ndi chi tiét trong

muc loai trr ngoai nhiém san pham khuéch dai cua bai PCR-cac van dé co ban.

Qua phén tich nhu trén, ching ta thiy 13 néu mudn 1am duoc xét nghiém PCR

chan doan, khong thé khong st dung bién phap dung PCR mix c¢6 pha dUTP va UNG.

Néu khong ap dung bién phap nay, khong sém thi mudn, tham hoa ngoai nhiém san
pham khuéch dai s& xdy ra. Tuy nhién ciing c6 cic vin d& ky thuat khi dung dUTP va
UNG vi néu khéng chon duoc enzyme UNG hiéu qua va phu hop thi d6 nhay cua
PCR/real-time PCR s& giam va/hay khong thé c6 hiéu qua loai trir ngoai nhiém san
pham khuéch dai. Chinh vi viy nguoi st dung phai kiém tra d6 nhay va kiém tra kha
ning loai trir ngoai nhiém san pham khuéch dai cia PCR mix duoc cong bd 1a co
dUTP va UNG. Hién nay tit ca cac hing nudc ngodi san xuit cac PCR mix dung cho
PCR/real-time PCR chin doan déu st dung dUTP va UNG. Tai Vi¢t Nam, cong ty
Nam Khoa 13 céng ty tién phong va hang dau ap dung giai phap nay. Tat ca cac bd
thudc thir PCR/real-time PCR dung trong chian doan do cong ty Nam Khoa san xuét
déu st dung PCR mix c6 dUTP va UNG bang ngudn hoa chat chon loc dé dam bao
khong giam d6 nhay ma hiéu qué loai trir ngoai nhiém san pham khuéch dai van cao

v6i1 bang chiing kiém tra chat luong vé d§ nhay luon di kém voi san pham.
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e. Céc vin dé k¥ thuat trong thir nghiém dién di trén thach dé doc két qua

Dbi v6i phuong phap PCR c¢d dién thi mudn doc dugc két qua, ngudi 1am thi
nghiém phai 1am tiép thi nghiém dé xac dinh dugc trong dng phan tmg c6 san pham
khuéch dai dic hiéu hay khong. Phuong phap thuong duoc ap dung nhit trong cac
phong thi nghiém PCR chan doan 1a dung k¥ thuat dién di dé xac dinh kich thudc san
pham khuéch dai c6 dang nhu kich thudc mong mudn hay khong. Chinh vi day la
phuong phap thuong duoc st dung nhit, nén ching t6i xin dua ra ddy mot sb van dé ky

thuat can duoc ngudi lam thi nghiém quan tam.

= Chon ty 18 % agarose dé dién di cho phu hop véi kich thude san pham khuéch
dai. Trung binh nhat 1a dung ty 18 2%. Ddi voi cac san pham khuéch dai 16n trén
500bps thi nén dung agarose 1.5%, con d6i voi cac san pham khuéch dai kich

thudc dudi 100bps thi nén dung agarose trén 2.5%.

= Khi pha gel agarose, luu y 1a phai lam tan hoan toan agarose trong dém di¢n di,
va dé 1am duoc diéu nay phai cho agarose vao binh di c6 sin mét it dung dich
dém dién di, nho vay tranh agarose bi bam vao day binh roi sé khong tan dugc sau
khi dun. Trudc khi cho vao 10 vi song phai lic tron dé agarose hoa déu trong dung
dich dém. Khi dun, phai it nhat hai 1an ldy binh ra khoi 10 vi song dé lic tron déu
roi mé&i cho vao dun tiép. Phai dam bao agarose tan déu trong dung dich dém,

khong con thay lgn con du rat nho. Co nhu vdy méi c6 két qua dién di tét.

- Trudc khi d6 agarose vao khudn, phai dam bao khudn nam trén mat phang nam
ngang kiém tra bang bong khi dé bé day cua agarose that sy day déu nhu nhau va
két qua dién di s& chinh xac hon

- Trong PCR chan doan, khong nén tron dém tai voi san pham PCR trén gidy
paraffin vi lam nhu vy s& giy nguy co ngoai nhidm. Nén cho dém tai vai thé tich
bang Y% thé tich ctia dung dich phan tng cé trong tube PCR rdi tron ngay trong
tube.

- Thé tich mau cho vao giéng khong nén qua it ma phai tir 15l tré 1én vi ¢6 nhu
vay méi c6 thé phat hién duoc cac két qua [+] yéu

- Luon dién di kém véi thang DNA vi ddy 13 mot chuan khéng chi ding dé xac
dinh kich thudc cua céc vach dién di trong cac mau ma con 1a mot chuan dé kiém
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soat chét lugng cua dién di. Goi 1a chét lugng di¢n di tot khi thang DNA tach duoc

nhau r0 rang va du tat ca cac vach cua thang.

= Trong mot két qua dién di chuan muc cho PCR chan doan con can phai c6 mot
giéng cho ching [+] dé so sanh kich thudc cua san pham khuéch dai trong vach
dién di tir cac giéng chira mau, va mot giéng cho chimg 4m dé chimg minh qua
trinh 1am xét nghiém PCR chan doan khéng bi ngoai nhiém (xem chuan muyc cho
PCR/real-time PCR chan doan). Hinh 61 minh hoa mot két qua chuan muc cua
xét nghiém PCR doc qua dién di, phan tich trén hinh chung ta s€ théy luén co

ching [+], ching [-] va thang DNA.

MK Thang DNA
1 Chirng [+]
2 WSSV [+]

3,4 WSSV [+], IC [+]
5 WSSV [-], IC [+]
6 Ching| -]

44— 633bps (WSSVout+)
#260bps (WSSVout/in+)

--— - 44— 221bps (WSSVin+)
195bps (IC+)

Hinh 61: Minh hog mot két qua nonstop nested PCR phat hién WSSV dwoc thyc hién tai cong ty Nam Khoa.
Lwu y két qua dién di phai luén luén coé cac chivng [+], chirng [-], va phai c6 thang DNA

= Phai thay dung dich dém di¢n di trong mang di¢n di trong vong khong qua 1

tuan dé dam bao chit luong dién di ludn tot.

»  Néu khong muén tiép xtic vdi ethidium bromide, mot héa chit ¢ tiém ning
gy ung thu manh, thi c6 thé st dung cidc mau huynh quang chén khac it doc hai
hon nhu SYBR (SYBR safe cua Invitrogene), hay hoan toan khong ddc hai nhu
GelRed hay GelGreen (cua Biotium). Tuy nhién giai phap nay s& mac tién hon rat
nhiéu.

» Néu phai st dung ethidium bromide thi phai tuyét d6i chu y cac bién phép an
toan. Cac bién phap an toan khi str dung ethidium bromide dwogc trinh bay tiép

theo day.
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f.  Bién phap an toan khi str dung ethidium bromide

Tai sao phai thao tac voi ethidium bromide?

Ethidium bromide (EB) 1 mét loai mau chén (intercalating dye) c6 dic diém chén
vao cac sgi d61 DNA va lam cac sgi1 do1 nay phat huynh quang dugc dudi anh sang cuc
tim. Dua vao dic diém co ban nay cua EB ma trong sinh hoc phéan tir, nguoi thuc hién
thir nghiém thuong dung EB dé nhudm cac bang dién di (cac vach DNA tach bi¢t nhau
dua vao kich thudce sau khi dién di trén thach hay trén gel polyacrylamide) va phat hién

cac bang nay qua hop dén UV trén mat kinh loc.

DPé ¢6 thé nhudém cac bang DNA trén thach dién di, nguoi ta co thé cho EB pha
vao trong thach khi d6 thach hay nhuom thach sau dién di béng cach ngam thach dién
di vao chau nudc c6 pha EB. Tuy thudc vao sy chon lya vu diém nao ma nguoi lam
thir nghiém c6 thé chon cach pha EB vao thach hay cac nhuém EB sau khi dién di.
Cach pha EB vao thach thi s& cho phép doc két qua ngay sau khi dién di nhung lai lam
cho toan bd hé théng mang-khay-luot dién di déu bi nhiém EB. Céach nhuém EB sau
dién di thi giit duoc hé thong mang-khay-lugt dién di khong bi nhiém EB nhung phai

chd dén 30 phut sau khi dién di dé nhudom EB rdi méi doc duoc két qua.

Thao tac an toan voi Ethidium bromide

Vi dic diém chinh cia EB chén vao cac soi d6i DNA nén EB duoc xem va da
dugc chimg minh 1a mot chét sinh ung thu manh. Do vdy ngudi sir dung EB 1am thi
nghiém phai tuan theo cic qui tic an toan dé tranh nguy co tiép xtc truc tiép v6i EB.

Sau day la mdt s6 qui tac an toan nén tuan thu:

= Phu nit dang c6 thai, cho con bu, hay dang du tinh mang thai khong nén lam

viéc trong phong thi nghi¢m c6 st dung EB.

- Trong phong thi nghiém phai c6 hai thung chtra chat thai c6 nhiém EB: mot
thung danh cho chét long va thach, mot thung danh cho chat rin nhu ging tay,
gidy lau, 46 nhua. Tai cdc nudc tién tién, hai thung chat thai nay phai duoc gui di
huy bé moét cach dac bi¢t. Tai Viét Nam, chung ta chua c6 mdt co quan nao dung
ra xtr 1y cac loai chit thai ddc biét nguy hai nhu EB nén tam thoi ¢6 thé xu Iy nhu
sau trudc khi cho vao rac y té: d6 1a trudc khi cho chat thai vao thung, phai 16t
thung voi bao nylon day dé chat thai dugc cho vao bao nylon cht khong tiép xtc
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truc tiép voi thung, ngdm chat thai véi cloramin P 10% (chat thai 1ong hay thach)
hay réc truc tiép bot choramin P (chét thai rdn) va giir it nhit 1 thang trudc dé EB

bi cloramin P phan huy trude khi giao qua xt Iy rac y té.
- Tranh tuyét ddi nguy co tiép xuc truc tiép EB qua cac bién phap nhu sau:

(1) Khi can hay pha EB thi phai mang ging tay, khau trang, va deo kinh bao
vé. Sau khi can thi bt ctr cac dung cu nao tiép xtrc voi EB ké ca ging tay, khau
trang déu phai cho vao thung chira chat thai ran. Nén dung que xtc hoa chit bang
nhwra dé xtc EB khi can va sau d6 bo que xtic nay di cing véi ging tay cht khong
nén ding que xuc hod chit bang inox vi chiing ta khong thé dam bao lau sach EB

sau khi can.

(2) Néu pha EB vao trong thach thi phai ding mot chai dun thach khong nhiém
EB va sau khi da dun tan hoan toan thach, chung ta cho thach vao mot chai thir hai
1a chai thuong dung dé tron EB vao thach. Chd thach trong chai thtr 2 ndy ngudi
dén 50°C r6i moi cho EB vao (thwong mdi 50ml thach, chi cho 1-2ul EB
10mg/ml), tranh cho EB vao thach khi thach con néng vi nguy co EB bdc 1én ciing
v6i1 hoi nudce khi thach con nong. Sau khi dd thach vao mang, chai chtra thach co
nhiém EB phai duoc stic bang nudc dé 1am sach thach va nudc stc chai nay phai
dugc cho vao thung chira chat thai EB 1ong. Phai deo ging, khau trang va kinh bao
vé khi thao tac, va sau khi thao tac, phai bo ging tay va khau trang cling nhu dau
pipette hat EB vao thung chira thai EB rin. Micropipette dung dé hut EB 1a chi
dugc chuyén dung dé hut EB, phai dugc ghi chii “pipette nhiém EB” va duogc giir
riéng trong mot hop co ghi cha “hdp chira nhiém EB”. Tét nhit thao tac tron EB
véo thach va d6 EB vao trong mang dién di phai dugc thyc hién trong mot hood
pha hod chét doc c6 ap suat am va khi thai qua loc hdp phu hoa chét trude khi dua
ra ngoai (biosafety class I). Néu khong c6 ti nay thi nén ty dong mot ti d6 thach
trén ndp tu 1a may hat loc than hoat tinh (xem hinh 62) va loc nay phai duoc thay
mdi 4-6 thang mot lan. Sau khi thach dic hoan toan, néu chua st dung thi c6 thé
giit thach nguyén trong khuon rdi cho vio bao nylon day c6 mét it dung dich dém
dién di rdi han hay ¢t miéng lai. Thao tac cho thach vao bao nylon phai that su
than trong dé tranh mat ngoai bao bi nhiém EB. Bao nylon chtra thach phai cho

vao giit trong ti mat 2-8°C tai mot ngin hay hop danh riéng cho dén khi st dung.
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Bao nylon chira thach sau khi ding xong phai cho vao thung chtra thai ran. Thach
sau khi dién di néu chua dung hét cac giéng thi khong 1ay khoi mang dién di ma
nén dé lai ngay trong mang dién di cho dén khi dung hét (khong nén qua 1 tudn).
Thach dién di sau khi ding hét thi phai cho vao thung chtra thai EB 16ng. Dung
dich dém dién di ciing vay, phai thay sau mdi tudn va dung dich dém bo di phai d6
vao thung thai EB l6ng, khong duoc d6 vao chau rira trong phong thi nghiém.
Miéng-khudn-luot dién di sau khi dung nén ngadm rtra trong mdt chau nhya riéng
c6 ghi cha “chau rira nhi8m EB” va dich rira nay phai duoc d6 vao thung chia thai
EB 16ng. Phai c6 mot hop chira riéng dé gitt cac mang-khuon-luot nhidm EB va
phai ghi cht “hdp chira nhiém EB”. Phai mang ging tay khi s& dén cac mang hay
hop chta “nhiém EB” ndy, va ging tay sau khi dung phai cho vao thung chua thai

EB rén.

3) Néu nhuém EB sau dién di thi cac thao tic dd thach, bao quan thach s¢€
khong bi nhiém EB nén chung ta khong lo vé an toan ¢ cac khau nay. Nhung khi
thao tac pha thudc nhudm, nhudém va sau nhudm thi ching ta phai chti y cac bién
phap an toan: Trudc hét phai dung mot khay nhudém riéng biét va co ghi 1 1a
“khay nhuém nhiém EB”. Phai mang ging tay, khau trang va kinh bao vé khi pha
dung dich nhudém, thao tac nhudém va sau nhudém. Ging tay, khau trang va cac dau

plpette d]:ll'lg hut EB phél Contac d&n Contac quat it khéi

, vio loc than hoat tinh
thai ran EB sau khi dung Va 7
| [ i ]

dugc cho vao thung chura My hiit khéi hip phu/

xong. Micropipette dung

dé hat EB l1la chi duoc Mit trde td dude che
) mét phin bing kiéng

chuyén dung dé hut EB,

Wit bin 48 gel

phéai dugc ghi chu “pipette

bing inox /
nhiém EB” va dugc gilr A /]

riéng trong mot hdp cod ghi

chti “hop chaa nhiém EB”. /

Phai mang gang tay khi so

dén cac vat li€u co ghi chi  Hinh 62: M6 hinh mét ti dung dé dé gel dién di tw déng. T4 nay
N hi§n dang duwoc cong ty Nam Khoa san xué‘t va cung cap
“nhiem EB” ng‘ly, va géng den cac phong thi nghiém PCR khi co yéu cau.
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tay sau khi dung phai cho vao thung chira thai EB ran. Dung dich nhudém sau khi
ding xong, phai d6 vao thung chira thai EB 1ong.

(4) Phai dic biét quan tAm dén an toan khi thao tac quan sat thach dién di trén
hop dén UV vi day 1a khau ma ngudi lam thi nghiém d& bi nguy co tiép xtc truc

tiép v6i EB nhat. Sau day 1a cic khau can luu y:

(i) Phai mang ging tay khi ldy thach sau khi dién di mang dén hop dén UV, va
dé tranh roi vai cac giot dung dich c6 EB tir thach xudng san nha, nguoi thao tac
phai dung mot gidy thim himg bén dudi khi mang thach dén hop dén UV va gidy
thAm nay phai cho vao thung chira thai ran nhiém EB. T4t nhat cho thach 1én mot

khay c6 ghi chii “khay nhiém EB” dé mang dén quan sat trén hop dén UV.

(ii) Sau khi dat thach 1én hop dén UV, phai dung ngén tay chua cham gi dén
EB dé bat cong tic mé va tit dén UV dé cong tic nay khong bi nhiém EB. Néu
dung hé théng geldoc ctia Biorad thi cic thao tic mé cira, bat tit cong tic hay
nhin cic nut chinh trén geldoc hay trén ban phim vi tinh phai duoc thao tac bang
mot ban tay khong nhiém EB.

(iii) Hop dén UV sau khi dung xong phai duoc lau sach bang gidy thAm nudc
va cac gidy lau ndy phai dugc cho vao thung chira thai ran nhiém EB.

(iv) Hop den UV 1a noi nhiém EB rit cao, do vay tranh so hay cham vao hop
dén UV voi tay tran.

(v) Mot luu ¥ can duge ludn tuyét ddi tudn theo: tranh dé ban tay mang ging
d3 nhiém EB dung dén bét ct vat dung gi trong phong thi nghiém, dic biét cac noi
rat d& bi so vao bdi tay tran nhu: Micropipette; tay ndm md cira tu lanh, ngan kéo;
tay nam ctra, but viét...

Trén 1a céc thao tac an toan trong phong thi nghiém c6 thao tdc vé1 EB ma phong

thi nghiém nén t6 chirc va nhan vién nén tuan theo. Nén nhé 1a nhiém EB vao co thé

khong cho tac hai tirc thi ma c6 thé gdy hau qua sau do nhi€u ndm. Do vay “can tac vo

ay nay”, tuy nhién cling khong nén qua cyc doan va phong dai cdc moi nguy c6 thé

phong ngira dugc nay dé tay chay khong dung EB vi day 1a mot hoa chat hitu hiéu nhat

va r& tién nhat dé phan tich duoc két qua sau dién di.
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g.  Vai tro cua chung [+], chung [-] va ching ndi tai

Chung [+] cho PCR mix

Dinh nghia: B6 1a DNA dugc cho vao PCR mix dé cho san phém khuéch dai c6
kich thudc va trinh tu dung gidng hét san pham khuéch dai cia DNA dich tach chiét
dugc tir bénh pham. Thong thuong ching [+] cho PCR mix 1 dung dich pha 13ang &

ndng do biét trude cia plasmid c6 chén doan DNA dich.

Vai tro: Chimg [+] cho PCR mix nén dugc cho vao mot PCR mix cho mdi lan

chay PCR vi cac muc dich sau:

- Kiém tra d6 nhay cua PCR mix dang sir dung xem c6 dat khong néu ching [+]
duoc cho vao PCR mix véi néng do LOD dé cho dugc san phém khuéch dai phat
hién dugc. PCR mix duoc cho 1a dat d6 nhay khi ching [+] cho két quéa [+] phat
hién duoc bang cac phuong phép trén, va khong dat do nhay khi chimg [+] cho két
qua [-] tinh.

- Ddi voi PCR phat hién san pham khuéch dai bang dién di thi két qua dién di
san pham PCR cua chtng [+] s& cho vach dién di dang kich thuéc mong doi, nho
vay ngudi doc két qua co thé d& dang so sanh voi cac vach dién di san pham PCR
cia mau bénh pham dé két ludn miu bénh pham cé két qua dwong tinh (khi cho
vach dién di trung véi kich thudce vach dién di cua san phém PCR cua chung [+])
hay am tinh (khi cho vach dién di khong trung véi kich thude vach dién di cua san

pham PCR cta chung [+] hay khong c6 vach dién di).

= Tuy nhién chimg [+] cho PCR mix khong kiém tra dugc qui trinh tach chiét
nucleic acid tir mau c6 dat hay khong. Mudn kiém tra dugc van dé nay thi nguoi
thuc hién thir nghiém phai c6 mot mau bénh pham da biét trude [+] hay mot mau
gia bénh pham [+] dé thuc hién tach chiét nucleic acid miu ndy song song véi cac

mAu bénh pham that.

Vi cac muc dich nhu vay nén khi thyc hién thtr nghiém PCR, ngudi thuc hi¢n thi

nghiém nén ludn dé danh mot PCR mix dé cho chung [+].
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Churng [-] cho PCR mix

Pinh nghia: Ching [-] cho PCR mix 12 mau nudc tinh sach hay TE 1X dugc cho

vao PCR mix trong mdi 1an 1am xét nghiém PCR/real-time PCR chéan doan.

Vai tro: Chtng [-] cho PCR mix nén duoc cho vao mot PCR mix cho mdi 1an chay
PCR, va cho vao cubi cung sau khi di cho mau va chimg [+] vao cac PCR mix tuong

ung vi cac muc dich sau:

= Chung minh thao tic cho miu va ching [+] vao cac PCR mix khong bi nhiém
chéo hay khéng bi nhiém san pham khuéch dai vi néu chimg [-] cho PCR mix lai
c6 két qua [+] san pham khuéch dai thi ¢6 thé cac thao tic trén bj nhiém chéo hay

ngoai nhiém san pham khuéch dai.

= Chimg minh PCR mix dang sir dung 1 hoan toan tinh sach khong bi nhiém céc
DNA ngoai lai vi néu chung [-] lai co két qua san pham khuéch dai khong dic

hiéu [+] thi chiimg td PCR mix da bi nhiém cac DNA ngoai lai.

= Tuy nhién chtng [-] cho PCR mix khéong kiém tra duoc toan bd qui trinh thuc
hién thir nghiém PCR c6 bi ngoai nhiém san phém khuéch dai hay nhiém chéo
khong. Mudn kiém tra dugc toan bd qui trinh thyc hién thir nghiém PCR thi nguoi
thuc hién thir nghiém phai thuc hién qui trinh PCR trén mot mau thir da biét trude

[-] tinh va thuc hién song song v6i cac mAu bénh pham.

Vi cac muc dich nhu vay nén khi thyc hién thir nghiém PCR, ngudi thuc hi¢n tha

nghiém nén luén dé danh mét PCR mix dé cho chimg [-].

Churng noi tai (Internal control, IC)

Pinh nghia: La DNA duoc khuéch dai song song v6i DNA dich nhung cho san
pham khuéch dai co: (1) kich thuée khac (trong PCR kinh dién) san pham khuéch dai
cua DNA dich nho vay co thé phan bi¢t dugc khi dién di; va/hay (2) trinh ty khac hoan
toan hay khac mot phan (trong PCR-ELISA hay trong real-time PCR) nh¢ vy c6 thé
phan biét dugc khi sir dung do ddc hi¢u (specific probe).

Cdc loai chiung ngi tai: Cé 4 loai chiing ndi tai sau day, tuy nguén géc va thiét ké:

- Chung ndi tai 13 DNA bd gen vét chil (hinh 63-A), vi du B globin gene néu

bénh pham 1 mo iy tir nguoi, hay myoglobin gene cia tdm néu bénh phim 1a céc

131



mau tom st. Dé co thé khuéch dai dugc DNA ching nodi tai, chung ta phai cho
thém vao trong PCR mix mot cdp moi dic hiéu véi DNA ching noi tai va nén
thiét ké mdi sao cho nhiét do bat cap tuong ty nhiét do bat cap cua moi danh cho
DNA dich, va khong tao ra cac dimer primer voi moi cia DNA dich. Do sir dung
DNA b¢ gene vat chu nén ching ndi tai nay kiém soat dugc mau thir ¢6 du khong,
kiém soat duoc hé théng tach chiét nucleic acid trén mau tht cé tt khong, kiém
soat dugc we ché co hay khong. Tuy nhién loai chimg néi tai nay khéng kiém soat
duoc hé théng khuéch dai DNA dich vi dung moi khac biét va chi dung cho mot

s0 bénh pham c6 chura du lugng té bao mo vat chu.

DA, chasrg Al 0 b ML ey 1o 1 Wiy
nEudn p¥z DHA B2 g 193 5 BHE 2k Suac
vizchi PR QT GAAN LKA AR

B Chuing ndi tai 1a DNA téng hgp ¢o
ngudn gdc |a DNA dich

CHS khs: Db 370k 202 cHr DRA rhumg ndl il ox
ZdEatan ] by ka v Dl i w1
F Dha ek

A Ching ndi tai la DNA bo gen vat cha

= — — — — — = —

RO s RS £B g S
R C v b GHA 0
el el DR 18R

C Ching ndi tai 14 DNA ting hop eo nguin gic khae  DChdng ndi tai 1a mat he thing méi va DNA
DNA dich nhung =3 dung clng mdi vai DNA dich khdc Digt hoan toan vai DNA ¢icl
Hinh 63: Cac loai chirng ndi tai (A) la b gene vat chd; (B) 1a DNA téng hop ¢ ngu\én gbc tir DNA
dich; (c) DNA tong hgp c6 nguon khac DNA dich nhwng st dung cung moi DNA dich; (D)
DNA khac biét hoan toan véi DNA dich

« Chimg ndi tai 1a DNA tdng hop c6 ngudn gdc 1a DNA dich (hinh 63-B), d6 1a

DNA dugc tong hop bang cach dung dung san phdm khuéch dai cia DNA dich
nhung cit ngin di hay chén mot doan DNA nho dé 1am cho né dai hon. Chimg noi
tai loai ndy str dung cung mdi véi DNA dich nén khong can thiét ké mdi dé cho

thém vao PCR mix.

» Chimg noi tai 1d DNA téng hop c6 ngudn gdc khic DNA dich nhung st dung
cung mdi véi DNA dich (hinh 63-C), 46 1a DNA duoc tong hop bang cach ding
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san pham khuéch dai cua DNA khac biét voi DNA dich nhung chén ¢ hai dau céac
trinh tu giéng hét trinh tu mdi cua DNA dich. Do st dung cung moi v&i DNA dich
nén khong can thiét ké moi dé cho thém vao PCR mix.

- Chitng noi tai la mot hé thong moi va DNA khdc biét véi DNA dich (hinh 63-
D), Puoc khuéch dai song song v6i DNA dich nhung dung moi khac biét DNA

dich va DNA chimg néi tai c6 ngudn gbc khac biét hoan toan véi DNA dich. Bé
6 thé khuéceh dai dugc DNA chirng ndi tai, phai cho thém vao trong PCR mix mot
cap moi dic hiéu véi DNA ching noi tai va nén thiét ké mdi sao cho nhiét do bét
cap tuong tu nhiét do bat cap cua moi danh cho DNA dich, va khong tao ra céc

dimer primer v4i moi cua DNA dich.

Vai tro chung noi tai: Tuy dugc cho vao céac giai doan nao ma chirng ndi tai co thé

duogc dung cho cac vai tro sau:

- Kiém soat duoc sy tach chiét trén miu bénh pham t6t hay khong néu duoc cho

vao bénh pham & luong tbi thiéu vira ¢ (LOD) hay c¢6 sin trong bénh pham.

= Kiém soat duoc tc ché dé xac dinh dugce két qua la am tinh that hay am tinh
gia do co tc ché con hién dién trong cac mau tach chiét néu duge cho vao PCR
mix ¢ ndng d6 LOD trudc hay sau khi cho tach chiét DNA tir bénh phdm

= Kiém soat duogc hé théng khuéch dai DNA dich c¢6 dat duge do nhay hay
khong néu chimg noi tai dung chung mdi vdi DNA dich va hién dién trong mau
thir hay cho vao trong PCR mix & ndng d6 LOD.

- Kiém soét dugc hé thdng tach chiét dang dung c6 tot hay khong va thao tac cd
ngoai nhiém khong néu c6 sin trong miu that lam chimg am hay duogc cho vao
mau that 1am chimg 4m dé duoc tham gia tach chiét cung vdi mau bénh pham

h. Céc vin dé k¥ thuit cin biét khi doc va phén tich mot két qua real-time PCR dinh

luong st dung mdi va tagman probe

Sau khi hoan tit chwong trinh chay real-time PCR trén mdy, phan tich dé c6 két
qua dinh luong chinh xac 1a mot van dé rat quan trong doi hoi ngudi phan tich phai
hiéu 18 cac van dé 1y thuyét ciing nhu k¥ thuét real-time PCR. O ddy chung toi xin
trinh bay cac budc phan tich mot két qua real-time PCR voi mdi dic hiéu va Taqman
probe gin mau FAM phat huynh quang danh phat hién/dinh lwong DNA dich, con
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Taqman probe gin mau Hex phat huynh quang danh phat hién san phdm khuéch dai tir

chimg ndi tai sir dung chung mdi DNA dich. Phén tich két qua nén theo cc budc sau

Trude hét chon giéng chimg [-]: Chi chon giéng dé phan tich 13 giéng chtng [-].

Chon kénh huynh quang “Fam”, ching ta s& thay giéng chimng [-] c6 dudng biéu dién
khuéch dai khong vuot qua khoi dudng huynh quang nén (baseline) tic 14 am tinh.
Néu ¢ kénh “Fam” ma chimg [-] c¢6 dudng biéu dién khuéch dai vuot qua khoi baseline
(duong tinh) thi c6 nguy co ngoai nhiém trong qua trinh cho mau vao cac PCR mix. Bo
kénh huynh quang “Fam”, chon kénh huynh quang “Hex”, lic nay chung [-] c6 dudong
biéu dién khuéch dai vuot qua khoi baseline (duwong tinh). Néu & kénh “Hex” ma
chtng [-] cho dudng biéu dién khuéch dai khong vuot qua khoi baseline (4m tinh) thi
cling c¢6 nguy co 1a PCR mix khéng di nhay cam cho khuéch dai/phat hién DNA chtng
noi tai hay ching noi tai cho vao bi hu (khi d6 trong tat ca cac giéng khac, dudng biéu
dién khuéch dai & kénh Hex déu am tinh, & tinh hudng nay phai yéu cAu nha san xuét

cung cap lai chimg ndi tai).

Dinh duong chudn: Chi

& Standard M Unknown

chon kénh huynh quang

“Fam” l1a kénh huynh quang z:g =
cho tagman probe cia DNA 5 3[,5 o

o =
dich, khong chon kénh 3 zaz E{:

, . X o 3

“Hex”. Chon cac giéng = 2'55 =
chuin va giéng chung [-], 245 =
ddng thoi loai trir cac giéng 221' 15 2 25 3 35 4 a3
co mau thu Cﬁl’lg nhu cac Log Starting Quantity, copy number

o FAM E= 99.6% RA2=1.000 slope=-3.333 y-int=37..

giéng khac. Sau do cho cac
gia tri s6 ban sao (copies) Biéu d6 17: Mot biéu d6 chuan dugc danh gia dat khi co E trong khoang
i . 90-105%, con R2>0.99. Phai cé biéu db chuan dat méi tiép
DNA dich chuan ban dau tuc phan tich ket qua
vao cac giéng chira cac do pha loang DNA chuan. Sau khi da cho céc gia tri s6 copies
vao cac giéng chuan, chung ta d€ may chon dudng baseline theo ché dg tu dong dé co
biéu do chuan (goi la standard graph). Néu duong baseline ma may chon theo ché do tu
dong cat phai dudng biéu dién cua chung [-] thi ngudi sir dung trude hét chinh baseline

cycle (cac chu ky nén) cua giéng ching [-] dé xem dudng biéu dién ching [-] ¢ ha
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xubng khong, néu khong duoc thi co thé phai ning dudng baseline 1én dé duong
baseline nay khong cit dudng biéu dién cua ching 4m. Panh gia biéu d6 chuan ly
tuong nhat (biéu dé 17) 1a biéu dd cho hé sé twong quan (R) 1a >0.990; ddng thoi hiéu
qua PCR (PCR efficiency = E) tir 90% dén 105%, d6 dbc (slope) cua dudng biéu dién
trong khoang -3.4 dén -3.6. Néu duong biéu dién khong dat thi chiing ta, truéc hét xem
lai timg giéng chuan dé diéu chinh baseline cycle cia timg giéng két hop véi viée ning
1én hay ha xudng dudng baseline dé co6 thé dua cac gid tri R va E vé cac tri s6 1y tudng.
Néu van chua dua dugc R va E vé céac gid tri 1y tudng thi c6 thé thay ddi gid tri cta cac
tri s& copies trong khoang cho phép khong qua mot do pha 16ang (vi du néu gia tri ghi
1a 10 copies, c6 thé thay gia trj tir 10 dén 99; hay néu gia trj ghi 1a 100 thi c6 thé thay
gid tri tir 100 dén 999) dé chung ta c6 duoc dudng biéu dién chuin dat 1y tudng (tuy
nhién chi lam cach ndy mot cach bat kha khang thoi vi that ra néu phai thay doi gia tri
sd copies chudn c6 nghia 13 ching ta dd phai chap nhan sai sb khi thao tac pipetting roi,
ma néu chap nhan nhu vay thi chung ta ciing s& phai chdp nhan c6 sai sb trong két qua
dinh luong). Chuyén biéu dd khuéch dai sang dang log dé ¢6 dinh dugc duong nén rdi
sau d6 chuyén lai dang graph binh thudng. Ghi nhan tri s6 baseline cta dudng chuin.
Luu y: Viéc thuc hién PCR cac mau chuén ¢6é hai y nghia: (1) Cho dugc duong chuin
dé 1am co so tinh toan sd copies ban dau ctia mau tha; (2) Kiém soat duoc thao tac
pipetting ctia ngudi 1am thi nghiém c6 tot khong, qua tri sd R va E ¢ dat khong. Do
vay ma nguoi 1am thi nghiém bat budc phai cho cic miu chuan va chay PCR. Mot sb

cong ty trong nudc khong hiéu duoc v nghia cua viéc nay nén ho cung cap chuan da

cho sén vao PCRmix, va lam nhu véy thi két qua dinh lugng chic chin s& khong dam

bao dugc su chinh xac vi khong thé kiém soat dugc thao tac pipetting ctia ngudi lam

xét nghiém co tot khong.

DPinh so lwong copies ban dau co trong cac giéng chira mau thw: Sau khi da co

dudng chuan, xac dinh s luong copies ban dau (SQ = starting quantity) ciia DNA dich
trong cac giéng miu thir bang cach chon ting giéng vao phan tich cing véi cac giéng

chuan.

Poi1 vo1 cac mau co6 dudng bi€u dién khuéch dai cat duoc duong baseline thi so

lwong dinh lugng dugc chinh 13 SQ c6 trong thé tich mau dwa vao phan tng (biéu dé

18). Bé tinh duoc sb copies trong 1ml huyét thanh, chiing ta s& nhan SQ véi hé s6 K (1a
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hé s6 ¢o lién quan dén do thu hoi sau tach chiét cac mau chuan biét 1o s6 copy c6 chén

DNA).

a0 - MAU

FCR Base Line Sublracted Curve Fit RFU

CHITMNG NOI
- TAICDA MAUD

417
04— Fos— — —_—

10 15 20 =1 =0 35 40
Cycie

Biéu d6 18: Mau cé dwong bidu dién khuéch dai ngéc l1én cét dwoc baseline la mau dinh lwong dwong tinh. Tri sb
dinh lvong SQ dwoc xac dinh 1a sb copies cé trong thé tich mau thir cho vao éng phan trng. Sé luvong
copiesDNA c6 trong 1 ml mau bénh nhén dwoec tinh bang cach nhan SQ véi 50

1100 | -
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Biéu d6 19: MAu chi c6 thé két luan am tinh (duong biéu dién khuéch dai doc bang kéng FAM khong ngéc 1&n) hay
dwéi ngudng phat hién (dweng biéu dién khuéch dai doc bdng kéng FAM ngdc 1én nhwng khong cat
duoc duwdng baseline) khi co tin hiéu khuéch dai cua chirng ndi tai doc duoc bang kénh huynh quang
HEX

D01 véi cac mau ma duong bicu dién khuéch dai khong ngoc 1€n dugce hay ngde

1én dugc nhung van khong cit duge baseline thi chon thém kénh mau “Hex” dé xem c6
duong biéu dién khuéch dai cia DNA chimg ndi tai hay khéng? Néu c6 thi két luan 1a
“miu am tinh” d6i v6i cac mau co duong biéu dién khuéch dai khong ngoc 1én duoc
(biéu do 19) va tra 10 1a “mau dudi ngudng phat hién” ddi v6i cac mau co6 dudng biéu
dién khuéch dai ngoc 1én duoc nhung khong cit duge duong baseline. Néu khong c6
duong biéu dién khuéch dai ctia chimg noi tai thi c6 thé c6 kha niang 13 mau con chit
tc ché, nén thuc hién lai tich chiét, néu mau van con bi Gc ché (khong c6 tin hiéu
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khuéch dai cia DNA chirng noi tai) thi két luan 1a “mau bi rc ché, xin mau khac dé

lam lai”. P61 vo1 cac mau ¢d duong biéu dién khuéch dai cat dudong baseline qua som

hay 1a ngbéc 1€n qua sém cat duong baseline roi lai khong ngde 1€n thém nira, chon

giéng nay, chinh lai baseline cycle vi c6 khi may tu dong chon khoang baseline cycle
qua ngin nén di 1am mau c6 tin hiéu khuéch dai ngoc 1én qua sém. Néu sau khi chon
lai cac miu ndy c6 dudng biéu dién khuéch dai giéng cic mau 4m tinh thi phan tich
nhu cic miu am tinh. Néu c6 dudng biéu dién khuéch dai giéng cic miu dwong tinh

thi phan tich giéng cac mau duong tinh.

i.  Traldi két qua PCR/real-time PCR chuin muc

PCR/real-time PCR la mot xét nghiém rat nhay cam va dac hi¢u. Tuy nhién vi chét
luong xét nghiém rat tuy thudc vao phuong phap va trinh do thuc hién xét nghiém, do
vay vu diém nay chi dat dugc khi ngudi 1am xét nghiém co du tri thuc dé kiém soat
dugc cac so sot trong qua trinh thuc hién xét nghiém théng qua cac chuin muc bat

budc phai co6 khi lam xét nghiém.

Chtng [+] phai cho két qua [+]
dé chimg minh khau khuéch dai dat do nhay

Chung [-] phai cho két qua [-]vdi dich nhung
phai cho két qua [+] v&i ching ndi tai

dé chirng minh khau tach chiet va khuéch dai dat d¢ nhay
va qu4 trinh 1am xét nghiém khong bi ngoai nhiém

Mau muon két luan [-] phai cho két qua [+] v&i
ching ndi tai va két qua [-] véi dich
26021 26022 () (+ MK dé ching minh mau khéng bi e ché

Hinh 64: Mot két qua PCR dinh tinh chudn muwc phai thé hién dwoc tt ca cac didm kiém soat qua trinh [am
xét nghiém nhw dwoc giai thich

Ngoai ra mot doi hoi rat quan trong nita dbi v6i real-time PCR dinh luong, d6 1a
phai c¢6 két qua dinh luong chinh x4c. Trong y sinh hoc, bat cir mot xét nghiém dinh
luong nao ciing doi hoi phai chay mau thir cing lic véi miu chuan. Mau chuén trong
PCR dinh luong phai cho két qua dat tuyén tinh cao v&i hidu qua PCR tuyét dbi dé

ching minh ngudi lam xét nghiém thao tac pipetting chuan, khéng c6 so sot. Khong
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chi phai biét st dung cac chuan muc dé kiém soat chat luong cua cac khau khi lam xét

nghiém, ma ngay ca trong khau tra 10i két qua xét nghiém, nguoi lam thi nghiém ciing

phai thé hi¢n dugc cac ki€m soat nay trén phiéu tra 101.

Mot két qua xét [ | |
nghlém PCR dlnh tinh dén Khuéch dai cac nong do ST
- chuan cla trinh tw dich - B ]
. . w Khuéch dai chirng ndi Ed -
neudi chi dinh xé tai dwoc phat hién nhe ! — i ~ |
tay nguol c d ct “"  tagman probe dic hiéu Khuéch dai trinh tu \fq\ - i
R - R .u_  gilp nguoi st dung chirng ni tai SN :
nghi¢ém sé khong duoc trong
: : - mau cé hay khdng ' ! \ e Ji
. 2 z n Khéng co i ~ ! !
xem la chudn muc néu trén khubchdaidich — . 7| i~ .
phiéu tra 1oi két qua khong " ’\_\
—r—— B P R SN
2 1A s , . |
thé hién va ching minh : > 23 2
duoc cac kiém soat co 304
. L i e Céc chuén gidp khi
thuyc hién trong qua trinh 28 2z biéu dé chuan dat 220,99 and £=90-105% va gitp din
: : n s0 copies dich c6 trong cac mau th&r
lam xét nghiém. Hinh 64 263 °
minh hoa va cat nghia cac s
- L= ]
A 2: hA hia 227 e = =
chuan myc phai thé hién 3 T 3 a X s
o EAM Log Starting Quantity, copy number

trén két qua xét nghiém E= 90,9% A 2=1.000 slope=-3.324 y—int=36

PCR dinh tinh. Biéu dé 20: Minh hoa mét trinh bay két qua PCR dinh luong chudn muc
v&i biéu do chuan chiing minh mau luén chay chung voi
Mot két qué xét chuan va thao tac pipetting dwgc kiém soat chuan myc (B),

nh& vay ma két qua dinh lwgng 1a chinh xac (A)

nghiém PCR dinh lugng
khi dén tay nguoi chi dinh xét nghiém s& khong dugc xem 1a chuan muc néu trén phiéu

tra 10i két qua khong thé hién va chimg minh duoc 1a

(i) mau thir duge chay chung véi miu chuan qua dudng biéu dién chuan c6 vi tri
ctia mau thir,

(i) thao tac dinh lwong chuin muc qua hiéu qua PCR va hé sb twong quan trén
biéu dd chuan dat cac thong sd 1y tudng, va

(iii) néu mau két luan 4m tinh hay dudi ngudng phai c6 dudng biéu dién khuéch
dai cua chting noi tai. Cac biéu dé 20-A va 20-B minh hoa va cit nghia céc chuin muc
phai thé hién trén két qua xét nghiém real-time PCR dinh lugng

Thao tac thi nghiém chudn muc va thé hién két qua chuidn myuc, d6 méi 1a

PCR/real-time PCR chén doan.
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j.  Céc vin dé k¥ thuat can biét khi st dung mot két qua PCR/real-time PCR chan

doan

PCR/real-time PCR 1a mét coéng cu tuyét voi dung trong chan doan vi do nhay
cam kho c6 thé c6 mot xét nghiém nao sanh kip, déng tho1 do dac hiéu cua PCR/real-
time PCR trong chan doan phat hién cac tic nhan vi sinh giy bénh ciing khong khac gi
phuong phap vi sinh nudi cdy. Tuy nhién viéc sir dung két qua PCR/real-time PCR c6
hiéu qua hay khong 13 rat tuy thudc vao sy hiéu biét ctia ngudi st dung két qua va cho
chi dinh 1am xét nghiém. Chiing t6i xin dua ra mot sé minh hoa trong st dung két qua

PCR/real-time PCR d¢ phat hién tac nhéan vi sinh gdy bénh cho ngudi

Két qua PCR/real-time PCR [+] ¢6 x4c dinh duoc ngudi bi thir nhidm tdc nhan vi

sinh gdy bénh?: Pang nhu vdy vi PCR/real-time PCR phat hién tryc tiép tic nhan vi

sinh gay bénh thong qua phat hién cac nucleic acid dich ddc hi¢u vi sinh vat c6 mat
trong bénh pham l4y tir bénh nhan. Tuy xac dinh duoc 1a nguoi bi thir thir nhiém tac
nhan vi sinh gdy bénh nhung c¢6 xac dinh dugc nguoi dé bi bénh hay khong dé duoc
diéu tri 1a mot van dé khac. Ly vi du mot nguoi thir ddm phat hién vi khudn lao bang
thir nghi¢ém PCR, két qua [+], bac si van chua nén cho chi dinh diéu tri lao ma phai
xem thir X quang phdn c6 tham nhidm rd & dinh phoi tiéu biéu cho nhiém lao hay
khong rdi méi diéu tri. Néu X quang phdi van trong va binh thudng thi chi nén theo ddi
tiép quan xét nghiém PCR va qua X quang phdi dé xem c6 dién tién dén lao hay khong
tong vong 1-3 thang, néu khong dién tién dén lao thi khong can thiét dé diéu tri cho

bénh nhan.

Két qua PCR/real-time PCR [-] c6 xdc dinh duoc ngudi bi thir khong mang tic

nhan gy bénh khong? Khéng chic nhu vy vi PCR/real-time PCR khong thé cho gia

trj tién doan 4m (negative predictive value, NPV) dat 100% cho du ldy miu chinh xéc
va thir nghiém chinh xac, vi két qua con tuy thudc rat nhiéu vao dién tién cua tac nhan
gdy bénh trong co thé ngudi thir. Vi du mot nguoi HbsAg [+], thir HBV-DNA cho két
qué [-], c6 thé néi ngudi d6 khong nhiém HBV hay khong? Chic chin 1a khong, vi
ngudi d6 van con mang HBV trong gan va dang & trong giai doan ma mién dich khong
dic hiéu cua co thé con 4t ché duoc virus nén HBV chi & trong gan va tao ra cac virus
khong hoan chinh 13 cac khang nguyén bé mit khong c6 16i DNA ma thoi. Pay chinh

1a cac trudng hop ngudi lanh mang HBV, van 1a ngudi dang bi nhiém HBV va van c¢6
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nguy co lay nhidm cho ngudi khac. Do vdy ching ta ciing rat thuong gip nhiéu két qua

HBV-DNA [-] trén bénh nhan HBsAg [+].

St dung két qua real-time PCR dinh lugng nhu thé nio cho ding? Pay ciing la

mdt van dé can ban. Chung ta déu biét real-time PCR dung trong dinh lugng tac nhan
vi sinh dich, nay goi 1a qPCR, rat c6 gia tri dé danh gia va theo ddi duoc hidu qua didu
tri cac bénh nhiém virus nhu HBV, HCV, HIV. Tuy nhién 1am thé nao dé biét duoc su
khac biét vé két qua dinh luong 13 co ¥ nghia? C6 nhiéu ngudi nham 13n van dé nay
nén cho danh gia hay nhan xét sai 1am vé hiéu qua diéu tri. Két qua dinh luong chi
duoc coi 1a khac biét khi su khac biét giita hai 1an thir 13 trén hay bang 100 lan, goi 1a 2
logyo. Ly do phai 2 logjola vi khi dinh lugng nguoi ta da xay dung duong chuan dya
vao cac do pha loang theo hé s6 10 cua cac néng do DNA chuén, va do sai s c6 thé
chap nhan duoc 13 trong vong 1 do pha 18ang nén két qua chi duoc xem 1a khac biét khi
cach nhau 2 do pha 16ang, trc 1a 2 log;o. Chinh vi vay, dé tranh cho cac nha 1am sang
danh gi4 sai, hién nay trén thé gidi cac nha bénh hoc chap nhan tra 10i két qua 1a log,
chtr khong phai 13 sb luong copy chinh xac. Vi du két qua 1a 425,379,000 copy thi nay
s& tra 101 1a 4.25 log 8, hay don gian 1a log 8. Nhu vay néu két qua 1an 2 1a 117,318,000
copy thi s& tra 101 13 1.17 log 8, hay don gian 1a log 8. Vi cach tra 101 nay bac si diéu
tri s& thay duoc 13 luong virus chua giam sau thoi gian diéu tri. Ngoai ra, nha diéu tri
mot khi di hiéu duoc van dé nay, ho s€ khong chi dinh cho bénh nhan lam xét nghi¢m
dinh luong trong thoi gian qua ngin chi trong vai tuin sau khi xét nghiém dinh lugng,
vi chic chin chi trong thdi gian ngan nhu vay rat kho dé danh gia va so sanh két qua

dinh lugng véi nhau.

X4y duwng mdt phong thi nghiém PCR/real-time PCR chin dosn

Mot phong thi nghiém PCR chan doan s& bao gdm cac phong va khu vuc lam viéc nhu

sau:

1. Phong tach chiét nucleic acid

Day la phong lam nhi€ém vu tach chiét nucleic acid va cho cdc mau tach chiét vao

cac PCR/real-time PCR mix dé chuan bi cho vao may chay PCR.

Phong nay can trang bi cac thiét bi va dung cu sau:
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Mot budng thao tic PCR 1a mét ti thao tac khi tinh c6 trang bi dén chiéu sang va

dén cyc tim, budng nay co thé dit tir cac hing san xuit nudc ngoai hay tu dong (hinh
65). Kich thudc tbi thiéu cho 2 ngudi 1am viéc. Trong budng thao tac niy phai trang bi
cac dung cu va thiét bi nhu sau: vortex x 2, may U nhiét kho x 2, mdy huat chan khong x
1, micropipette 1000ul x 2, micropipette 20-200ul x 2, micropipette 1-20ul x 1, lo dé

vat liéu do, nhiém x 2.

Céc thiét bi khac phai ¢6: may ly tim 13,000 x 2, may ly tAm lanh 13,000 x 1, may

ly tim ban 4000 cho tube 15ml x 1, ti dong -18 dén -30°C véi sé lugng tiiy vao mau

nhiéu hay it, to mat # 280 lit cling véi s6 luong tiy miu nhiéu hay it.

2. Phong dat may PCR va real-time PCR

Pay 1a phong lam nhiém vu chay miy PCR va real-time PCR. Phong ndy can
trang bj may real-time PCR va may PCR thuong vé6i s luong tily mau nhiéu hay it. Dé

1am chan doan thi nén dit may cta cic hing co gidy phép qudc té (lisence) duoc cung

cAp may PCR/real-time PCR dung cho chin do4n va hién nay Biorad 1 cong ty cb

duoc gidy phép nay.

Pé dam bao may chay 6n dinh, khong bi tit khi cup dién giira chimg thi nén trang

bi bd luu dién 6KVA va phai ¢ day ndi dat.
Phong dat may PCR nén thong véi phong tach chiét nucleic acid.

3.  Phong dién di doc két qua

bay la phong lam nhi¢m vu ché cac gel dién di, thuc hién dién di va doc két qua

dién di. Phong nay phai trang bi cac thiét bi va dung cu sau:

Mot budng thao tac dién di: 1a mot ti thao tac khi tinh c¢é trang bi dén chiéu sang

va dén cuc tim, budng ndy co thé dat tir cac hing san xuit nudc ngoai hay tu dong
(hinh 65). Kich thudc tdi thiéu cho 1 nguoi lam viéc. Trong budng thao tic ndy phai
trang bi cac dung cu va thiét bi nhu sau: vortex x 1, bo dién di agarose loai minigel x 2,
may ly tam compact x 1, micropipette 1-20ul x 1, hop nhua dung gel dd dung xong x 1,

hop nhua dung gel chua/dang dung x 1, hop nhya dung dau pipette do x 1.

Céc dung cu va thiét bi khac phai ¢6 1a: mot 10 vi song, mot hé théng chup anh gel,

mot ti do gel, mot can di¢n tur € can agarose.
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Phong dién di doc két qua nén tach biét hay chi thong dugc voi phong dit may
PCR/real-time PCR

4. Phong pha ché thuéc thir PCR va real-time PCR

Chi ¢6 cac phong thi nghiém chan doan 16n méi nén c6 phong nay, va phai tach
rat ra 3 phong ndi trén. Phong nay trude khi vao phai thay 4o bang 4o chuyén chi dung
trong phong ndy ma thoi. Cac thiét bi, hoa chat, dung cu dé pha chi dé trong phong,
khong duoc dem ra ngoai. Noi chung ddy 1a phong phai tinh sach. Céc thiét bi va dung

cu trong phong nén co6 la:

Tu thao tac pha ché thude thir, nén 14 céc clean bench danh cho 2 nguoi c6 trang bi

dén cuc tim va dén chiéu sang. Trong ti nay trang bi: vortex x 1, may ¢ nhiét kho x 1,
may ly tdm 13000 x 1, micropipette 1000ul x 2, micropipette 20-200ul x 2,

micropipette 1-20ul x 1, lo dé vat liéu do, nhiém x 2.

Tu thao tdc can chinh pH, cling nén 1a cac clean bench danh cho 1 hay 2 nguoi co

trang bi dén cuc tim va dén chiéu sang, bén trong cd: can dién tr x 1, may do pH x1,

khudy tir x 1, micropipette 1000ul x 1, micropipette 200ul x 1, micropipette 20ul x1.

Tu thao tac pha cic héa chat doc, nén 1a til an toan sinh hoc 16p 1 bén trong ciing

trang bi can dién to x 1, may do pH xI, khuéiy tor x 1, micropipette 1000ul x 1,
micropipette 200ul x 1, micropipette 20ul x 1, pipette aid x 1.

Céc thiét bi khac, c6 sd luong tiy qui md, nhuw may lam d4 vay, may ly tam 13,000

x1, may ly tdm ban 4000 cho tube 15ml x 1, tu dong -18 dén -30°C véi sb luong tiy

vao mau nhiéu hay it, ti mat # 280 lit ciing v6i s6 luong tiy mau nhiéu hay it.

Du6i day minh hoa mot phong thi nghiém sinh hoc phén tir chan doan 16n bao gdm ca
PCR/real-time PCR va giai trinh ty (hinh 66, 67) danh cho mdt bénh vién 16n cua thanh
phé H6 Chi Minh ma ching t6i da gui thiét ké. Ngoai ra chung t6i cling dua ra thiét ké
phong thi nghiém PCR/real-time PCR cho cac phong thi nghi¢m trung binh (hinh 68)
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Mt nghiéng trirde cia tram dude thiét ké c6 canh
trén gin ban & dé co thé dé dang md ra lau chii vé
sinh toan tram va cho thiét bi vao bén

Tram duge dong
bing kiéng 5 ly
trong khung khung
nhém

Mat tram
bing inox dé
dé lau chii

ran tram trang bi hai déen: 1
neon chiéu sing, 1 cue tim kho
tap nhiém sau khi lam viéc

Mat tr'de tram o6 hai cufa cho tay vao lam
viéc, Néu chi mot ngudi thi md médt cira

Hinh 65: M0 hinh mét ti thao tac PCR tw dong

E—
Trong ciean Dench cAndchinh pH
‘ﬂg trang bl Cds oung CEARIEL be
E (=) & May do pH |
L= b. Hhdy tonniEt x1
; % o Micropipete 1000w xz

d. Micropipefie Z0-200u xd
& Microodoefe 1-20ul g |

Trong mBi glean bench ding oha

% snulic v Sinh higc phén & trang
] Bl cdc dyng SwEhiEs B
o & Worbex 1
prpe—— T €1
'E o My Iy tem 13000 xi
! d. Micropipesis 1000w X2
= Micropipesie 20-300ui x2
E 1. Micropipesi= 1-20ul x1
o g. Lo of vgt beu do, nhifm x 2

Trong mit ciean bench ding oha

% thulic thir sinh hgc phén b trang
g b Géc dung swaniE: b

": & Worbex x1
5 . b. My G nhast kb x4
i o MWay by i 13000 x1
E d. Micropipetis 1000w x2
'! &, Micropipetis Z20-200w xd
i. 1. Micropipesis 1-20ul x1
i g. Lo of v by do, nhifm x 2

Phong pha che cac thuoc thd

A sinh hoc phan tu
. —

Hinh 66: So db phong pha ché cac thuéc thi sinh hoc phan ti
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1.~ To af gei

Phéng phan tich két qua
va gidi trinh tu

He& ihdng =
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Trong budng thao tdc PCR,
trang b cac dyng G o

f. Microplpetie $-20u
o Lo dE vt H&u da, nhitm

May MCn
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Phéng tach chigt nucleic acid
va chay PCR

Hinh 67: So db phong tach chiét nucleic acid va phong dién di két
hop phong gidi trinh tw
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0. B May tinh wa may in
mau 4€ in KO

Trong budng thao tic PCR,
trang bj cac dung cy/thist bj:
4= L a.Vortex

SR Y b.May U nhiét kho.

1] ¢. May hut chan khong.
d.Flate

&.Micropipette 1000ul

f. Micropipette 20-200ul
g.Micropipette 1-20ul
h.Lg dé vat lidu dd, nhiém

Lad
=]

Ban da granite-

May real-tims
PCH va may tinh

T4 mat

UPS 6KVA | Sanyo TU déng Sanyo

€ Sy e »>€— (fm —>
Bo tri phong thi nghiém

Hinh 68: So dd mot phong thi nghiém PCR va real-time PCR danh cho phong thi nghiém 1am
sang tai cac bénh vién tuyén thanh pho hay tinh
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