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TOM TAT

Hién nay, k¥ thuét QF-PCR (QF-PCR - Quantitative fluorescence — Polymerase chain reaction) dang dugc

st dung rong réi trong chan doan truge sinh mot s6 hoi ching, bénh tat di truyén nhu hoi chimg Down, Patau
va Edwards. Uu diém cua k¥ thuat nay 1a do chinh xac cao, tra két qua xét nghiém nhanh va kha ning ap dung
rong trén quy mo 16n. Tai Bénh vién Tt Dii, Thanh phd Hb Chi Minh, k¥ thuét nay da dugc sir dung dé phat
hién mat doan AZF (AZF — Azoospermia factor) béng kit ctia Devyser. Diém mdi cia nghién ctru la da tao ra
kit v6i 14 chi ddu di truyén va xdy dung duoc quy trinh k¥ thuit QF-PCR dé phat hién mot s6 nguyén nhén di
truyén thudong gip & nam giéi kham v sinh c6 mat d6 tinh tring < 5 triéu/mL. Nhim khang dinh két qua QF-
PCR la chinh xéc va dang tin cdy, chung toi tién hanh danh gia do tin cay. Nghién ctru vmg dung quy trinh QF-
PCR da x4y dung dé xét nghiém 10 miu DNA nam gidi c6 kha ndng sinh san binh thuong, 2 mau DNA cua
nam gi¢i mac hoi ching Klinefelter, 4 mau DNA cua nam gi6i mét doan AZFc, 1 miu DNA cla nir gisi c6
kha ning sinh san binh thuong va 1 miu nudc cat. Kiém dinh cho thiy kit voi 14 chi ddu di truyén va quy trinh
QF-PCR did xdy dung c6 do chinh xac 100% so vo6i k§ thudt multiplex-PCR va phuong phap nudi céy bach cau
lympho mau ngoai vi. Két qua nghién ctru 13 tién d& quan trong gitp phat hién mot sb ‘nguyén nhan di truyén
thuong gip ¢ nam giéi kham vé sinh, dong thoi hd tro bac sy xdy dung dugc phac db chira hiém muén cho

bénh nhan mdt cach hi¢u qua nhét.

Tir khoa: Hoi ching Klineferter; khéng c6 tinh trimg; mdt doan AZF; QF-PCR; thiéu tinh ning

GIOI THIEU

C6 nhiéu nguyén nhan gy vo sinh & nam gidi,
trong d6 nguyén nhan di truyén chiém 4-38% (Mafra
et al., 2011; Cavkaytar ef al., 2012; Fu et al., 2012;
Choi et al., 2013; Ambulkar et al., 2013; Naasse et
al., 2015). Tai Viét Nam, da c6 nhidu nghién ctru vé
nguyén nhan di truyén gy vo sinh nam ¢ nam giéi
c6 mat do tinh tring < 5x10%mL. Hoi chung
Klinefelter va cic mat doan AZF la nhiing nguyén
nhan di truyén thudong gip nhit hién nay ¢ nam giéi
kham v sinh (Nguyén Minh Ha, 2011; Nguyén Thi
Viét Ha, 2012; Phan Thi Hoan, 2012; Tran Vin
Khoa et al ., 2013; Nguyén Dtic Nhy, 2015). Trén
nhidm séc thé Y ¢6 cac doan AZF lién quan dén quéa
trinh sinh tinh & nam gii. Cac doan AZF gdém c6
AZFa, AZFb, AZFc va AZFd; trong d6 doan AZFd

nim trong doan AZFc va thuong khong anh huéng
nhiéu dén qua trinh sinh tinh (Li ef al., 2015). Nam
gidi bi mit doan AZF s& ¢ két qua tinh dich dd tir
khong co6 tinh trung dén thiéu tinh nhe hodc nang
(Krausz et al., 2014).

Hién nay, theo Vién Nam hoc Chau Au/Mang ludi
kiém dinh chat lugng Di truyén phan tr Chau Au
(EAA/EMQN - European Academy of
Andrology/European  Molecular  Genetics ~ Quality
Network) khuyén céo nén sir dung 6 chi dau di truyén
sY84, sY86, sY127, sY134, sY254 va sY255 dé phat
hién mit doan AZFa, AZFb va AZFc (Krausz et al.,
2014). Bén canh d6, nghién ctru ciia Rozen et al., (2012)
cho thdy Viét Nam (mAu thu thap & Ha Noi va Hué) la
nudc co ty 1& mat mat ph?m doan AZFc cao nhét (16%),
thép hon 1 Tunisia va An D6 (7,8% va 7,7%), ké do 1a
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Ba Lan (4,8%) va thap nhat 1a My (3%). Téc gia st dung
chi du di truyén sY 1189, sY1191, sY1192, sY1291 dé
phat hién cac kiéu mit mot ph?m doan AZFc. Mét doan
kiéu gr/gr (khéng ¢6 san phim PCR cta sY1189 va
sY1291) chiém 16% (16/107) va mét doan b2/b3 (khong
¢6 san pham PCR cta sY 1191 va sY1192) chiém 0,93%
(1/107) (Rozen et al., 2012).

Trén co s& do, nghién ciru st dung cac chi déu di
truyén sY84, sY86, sY127, sY134, sY254, sY255,
sY1191, sY1192 va sY1291. Ngoai ra, dé c6 thé phat
hién hoi chimg Klinefelter va mot s6 doan gen ddc hi¢u
trén nhidém sic thé Y, nghién ciru sir dung thémcac chi
dAu di truyén AMEL, TAF9B, DAZ, CDY, SRY. Nhu
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vay, d& tai sir dung 14 chi d4u di truyén.

Hién nay, tai cac phong xét nghiém di truyén sir
dung ky thuat nu6i cay bach cau lympho mau ngoai
vi va multiplex PCR dé phat hién cac nguyén nhan di
truyén thuong gap 6 nam gioi kham v6 sinh. Bénh
nhan tén thoi gian va chi phi dé dén bénh vién lam
xét nghiém 2 1an. Ky thuat QF-PCR co the phat hién
ddng thoi bit thuong sb lugng nhim sic thé va mat
doan AZF chi trong mot ldn lam xét nghiém
(Majumder ef al., 2015). Vi viy, nhidu tic gia dé
xudt ap dung ky thuat nay trong chan doan tim
nguyén nhan di truyén ¢ nam gidi vo sinh (Qi et al.,
2011; Yuanyuan et al., 2014).

Bang 1. Cac chi dau di truyén dung phat hién mét s6 nguyén nhan di truyén & nam gi¢i kham vo sinh.

Chi dau Vi tri Trinh tw méi (5’-3) Mau huynh Kich thwéc san pham  Ngudn tham khao
ditruyén  nhiém sic thé quang PCR tham khao (bp)

SY84-F AZFa F: AGAAGGGTCCTGAAAGCAGGT NED 328 Krausz et al.
sY84-R R: GCCTACTACCTGGAGGCTTC (2014)

SY86-F AZFa F: GTGACACACAGACTATGCTTC vIC 318 Krausz et al.
sY86-R R: ACACACAGAGGGACAACCCT (2014)

sY127-F  AZFb F: GCACCCACTGGAATCTACC FAM 194 Fu et al.

sY127-R R: CATGGCTACACAGACAGGGA (2012)

sY134-F  AZFb F: GTCTGCCTCACCATAAAACG NED 301 Krausz et al.
sY134-R R: ACCACTGCCAAAACTTTCAA (2014)

sY254-F  AZFc F: GGGTGTTACCAGAAGGCAAA FAM 380 Krausz et al.
sY254-R R: GAACCGTATCTACCAAAGCAGC (2014)

sY255-F  AZFc F: GTTACAGGATTCGGCGTGAT FAM 124 Krausz et al.
sY255-R R: CTCGTCATGTGCAGCCAC (2014)

SY1191-F  AZFc F: CCAGACGTTCTACCCTTTCG vIC 385 Rozen et al.
sY1191-R R: GAGCCGAGATCCAGTTACCA (2012)

SY1192-F  AZFc F: ACTACCATTTCTGGAAGCCGG NED 255 Rozen et al.
SY1192-R R: CTCCCTTGGTTCATGCCATT (2012)

sY1291-F  AZFc F: TAAAAGGCAGAACTGCCAGG vIC 527

sY1291-R R: GGGAGAAAAGTTCTGCAACGT

SRY-F  Yp11.2-p221  F: GAATATTCCCGCTCTCCGGA FAM 470 Fu et al.

SRY-R R: GCTGGTGCTCCATTCTTGAG (2012)

CDY-F  AZFc F: GTTTCTTCCACTGTAGAAATTCACCTCC  VIC 206 Plaseska et al.
CDY-R  AZFb R: GAAGTTTGCATAGTGGACAGC 199 (2011)

AMEL-F  Xp22.1-p22.31  F: CCCTGGGCTCTGTAAAGAATAGTG FAM 106 Xingmei and Liang
AMEL-R  Yp11.2-p22.1  R: ATCAGAGCTTAAACTGGGAAGCTG 112 (2014)

TAF9B-F X F: TTTGACAGGTAGTTTTGGGTCA FAM 152 Plaseska et al.
TAF9B-R Nhiémsécthé3 R: TGGTTTTGCCTAGGTCCAGT 148 (2011)

DAZF  AZFc F: TTAAGTACTACTGTAGACACC FAM 214 Alimardanian et al.
DAZL-R  Nhidmsicthd3 R: GTTTCTTGTATAATGTAGAAGAGTAGAGC 217 (2016)
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VAT LIEU VA PHUONG PHAP

Poi twgng nghién ciru

DPbi tugng nghién ciru g6m 10 mau DNA nam
gi6i c6 kha ning sinh san binh thuong, 4 mau DNA
clia nam gigi vo sinh bi mat doan AZFc da dugc bo
mén Y Sinh hoc — Di truyén - Pai hoc Y Ha Noi va
Hoc vién Quan Y Ha Noi xac dinh bé‘mg ky thuat
Multiplex-PCR; 2 mau ADN ciia nam gi¢i vo sinh
mic hoi ching Klinefelter do B mén Y Sinh hoc —

Di truyén — Hoc Vién Quan Y Ha Noi xac dinh bﬁng
phuong phap nuéi céy bach ciu lympho mau ngoai
vi, 1 miu DNA ctlia nir giéi c6 kha ning sinh san
binh thudng va 1 mau nude cét.

Nghién ctru dugc tién hanh véi sy tuan tha vé& mat y
dirc, duoc chip thuan ciia S& Khoa hoc Cong nghé Can
Tho, Bénh vién Phu san Thanh ph6 Can Tho, Truong
Pai hoc Can Tho, duge sy ddng ¥ ciia ddi tuong nghién
ctru. Céc sinh pham dugc hity ngay sau khi nghién ciru,
khéng sir dung cho bt ky muc dich nao khéc.

Bang 2. Thanh phan phan (r‘ng QF-PCR set 1 d& phat hién mét sb nguyén nhan di truyén & nam gi¢i kham vé sinh.

Thanh phan Néng dé cudi cuing (pmol) Thé tich cho 1 mau (uL)
Multiplex PCR 5X mastermix 1X 5
sY254 - F 5 0,5
sY254 - R 5 0,5
sY255 - F 5 0,5
sY255 - R 5 0,5
sY1191 -F 5 0,5
sY1191 - R 5 0,5
sY1192 - F 5 0,5
sY1192 - R 5 0,5
Nwéc cat 2 1an vo tring Vira du
DNA cua bénh nhan 10ng 1

Téng 25

Bang 3. Thanh phan phan (r‘ng QF-PCR set 2 d& phat hién moét sb nguyén nhan di truyén & nam gi¢i kham vé sinh.

Thanh phan Néng dé cudi cuing (pmol) Thé tich cho 1 mau (uL)
Multiplex PCR 5X mastermix 1X 5
AMEL - F 5 0,5
AMEL - R 5 0,5
CDY-F 5 0,5
CDY-R 5 0,5
DAZ -F 5 0,5
DAZ -R 5 0,5
TAF9B - F 5 0,5
TAF9B — R 5 0,5
SRY -F 5 0,5
SRY -R 5 0,5
Nwéc cat 2 1an vo tring Vira du
ADN cua bénh nhan 10 ng 1

Téng 25

Phuong phap nghién ciru

Tham khao tr nhiéu nguén, nghién ctru da tao ra
kit va xay dung quy trinh QF-PCR dé xac dinh mot

s nguyén nhan di truyén thuong gip ¢ nam giGi
kham vo sinh véi 14 chi dau di truyén (Bang 1).

- Cac budec tién hanh:
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Budre 1: Tao ra kit voi 14 chi ddu di truyén. Kit dugc
toi wu theo 3 set phan rng:

+ Set 1 sir dung 4 chi déu di truyén 1a sY254,
sY255, sY1191 va sY1192 theo thanh phin phan
ung & bang 2.
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+ Set 2 st dung 5 chi dau di truyén 1a AMEL,
CDY, DAZ, TAF9B va SRY theo thanh phin phan
ung ¢ bang 3.

+ Set 3 s dung 5 chi déu di truyén 1a sY84,
sY86, sY127, sY1291 va sY134 theo thanh phéin
phan ung & bang 4.

Bang 4. Thanh phan phan (rng QF-PCR set 3 d& phat hién mét s& nguyén nhan di truyén thwéng gép & nam giéi vé sinh.

Thanh phan Néng dé cudi cuing (pmol) Thé tich cho 1 mau (uL)
Multiplex PCR 5X mastermix 1X 5
sY84 - F 5 0,5
sY84 - R 5 0,5
sY127 - F 5 0,5
sY127 - R 5 0,5
sY1291 - F 5 0,5
sY1291 - R 5 0,5
sY134 -F 5 0,5
sY134 - R 5 0,5
Nwéc cat 2 1an vo tring Vira du
ADN cua bénh nhan 10 ng 1

Téng 25

Buée 2: Xy dung va toi wu quy trinh ky thuat QF-
PCR vai kit trén.

+ Spin down céc tuyp chira cac set phan ing véi
800 vong/phut trong 5 gidy.

+ Phan ung dugc thuc hién trén may PCR
Mastercycler Pro S-Eppendorf (Ptic). Chu trinh
nhiét PCR cua set 1 va set 2 nhu sau:

94°C - 2 phit; [94°C - 30 gidy, 56°C - 1 phut,
68°C - 1 phiit 30 gidy], 30 chu ky; 68°C- 10 phut

Chu trinh nhi’ét PCR cua set 3 thyc hién tuong tu
nhung nhiét do gén mdi la 58°C.

+ Pién di mao quan di xay dung va téi wu: Tron
3 set phan ung QF-PCR lai vao chung 1 tuyp dé
chudn bi dién di. Pién di mao quan san pham PCR
huynh quang trén may phan tich di truyén ABI 3500:
cho 4 pL size standard (L1Z600) va 200 pL Hi-Di
Formamide vao tuyp 1,5 mL, vortex va spin down
800 vong/phut trong 5 gidy, cho 10 uL hdn hop trén
vao dia c6 96 giéng, thém vao 0,5 pL san pham PCR
huynh quang va dit vao may phan tich di truyén ABI
3500 & diéu kién sau: application type fragment, cap
50 cm, polymer Pop 7, dyeset G5, over temperature
60 giay, run time 1300 gidy, run voltages 19,5 Kvol,
prerun time 180 gidy, prevoltage 15 Kvol, injection
time 15 gidy, injection voltage 3,0 Kvol; data delay 1

244

gidy. Bao quan san pham PCR huynh quang vao
ngin mat 4°C.

+ Phén tich két qua bang phin mém Genemarker
V2.6.3.

Budée 3: Ung dung quy trinh d3 t&i wu vao kiém tra
cadc mau ADN.

Budée 4: So sanh két qua QF-PCR véi cac két qua
cua ky thuat khac.

Buéc 5: Danh gia d6 tin cay quy trinh da xay dung
va toi uu cua k¥ thuat QF-PCR.

KET QUA VA THAO LUAN

Nham khing dinh két qua QF-PCR la chinh xéac
va dang tin cdy, dé tai da so sanh két qua QF-PCR
voi két qua cua cac k¥ thuat khac. Pong thoi, két qua
QF-PCR dugc so sanh v6i kich thudce san pham PCR
tham khao trén ngén hang co so dir liéu cua NCBI
(Phién ban GRCh38.p7) va mot sé nghién ciru trén
thé gidi da sir dung k¥ thuat QF-PCR trong phat hién
mdt s6 bénh tat di truyén ¢ nguoi.

Két qua QF-PCR duoc thé hién béng kich
thude san phdm PCR huynh quang duoc khuéch dai
bang céc chi dau di truyén. Két qua nghién ctru cac
kich thudc nay duge chia lam 3 nhém 14 biang, ngin
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hon hodc dai hon so véi kich thuéc san pham PCR
tham khao. Kich thuéc san pham PCR tham khao 1a
kich thuéc doan gen dugc cong bd trén NCBI
(Phién ban GRCh38.p7). Nhom 1 c6 kich thudc san
phim PCR huynh quang bang kich thuéc san phim
PCR tham khao (4 chi ddu di truyén la sY84,

sY254, sY1191 va sY1192) (Bang 5). Nhom 2 co
kich thuéc san phdm PCR huynh quang ngén hon
khoang 2-5 bp so voi kich thudéec PCR tham khao (8
gen SRY, sY86, sYI127, sY255, (CDY2/CDYI,
AMELX/AMELY, TAF9B3/TAF9BX va DAZ/DAZL)
(Bang 5).

Bang 5. Kich thwéc san pham PCR clia cac gen dwoc khuéch dai béng cac chi dau di truyén.

Nhom Gen Mau huynh quang Kich thwéc san phdm PCR  Kich thwéc san pham PCR
tham khao (NCBI, huynh quang trong nghién
GRCh38.p7) (bp) ctru nay (bp)
1 sY254 FAM 380 380
sY84 NED 328 328
sY1191 VIC 385 385
sY1192 NED 255 255
2 SRY FAM 470 465
CDY1 VIC 206 204
CDY2 199 198
AMELX FAM 106 103
AMELY 112 109
TAF9BX FAM 152 148
TAF9B3 148 144
DAZ FAM 214 210
DAZL 217 214
sY86 VIC 318 316
sY127 FAM 194 192
sY255 FAM 124 122
3 sY134 NED 301 302
Khac sY1291 VIC 527 507
512
523
527

Nhém 3 ¢6 kich thuéc san pham PCR huynh

quang dai hon so vdi k1ch thudc san pham PCR tham
khao (chi dau di truyen sY134) (Bang 5). Ngoal 3
nhom trén, két qua nghién ciru ghi nhan chi dau di
truyén sY 1291 co kich thudc san phim PCR huynh
quang c6 thé ngan hon tir 4-20 nucleotid (507 bp,
512 bp, 523 bp) hodc bing véi kich thude san phim
PCR tham khao (527 bp) (Bang 5).

Khi so sanh véi kich thuée PCR tham khao, két
quéa cta ching toi cling pht hop véi nhidu nghién
ctru khéc trén thé giéi. So sanh voi nghién ctru cua
Plaseska et al., (2011), két qua c6 su phu hop vé kich
thudc san phim PCR huynh quang & nhém 2 va
nhém 3. O nhom 2, tac gia ghi nhan kich thudc san
phim PCR huynh quang cua chi déu di truyén SRY

1a 243 bp, ngin hon 5 nucleotid so véi kich thudc
san phdm PCR tham khao 1a 248 bp. S¢ di c6 su
khac nhau v& kich thuéc san phim PCR huynh
quang cua chi ddu di truyén SRY trong nghién ctru
cua chung t6i voi tac gia 1a do ching t6i sir dung
trinh ty doan mdi khéc nhau.

Kich thuéc san phém PCR huynh quang cta gen
AMELX/AMELY trong nghién clru cia chung toi
hoan toan giéng véi nghién ciru cta Plaseska et al.,
(2011) va Papoulidis et al., (2012) 14 103 bp va 109
bp, ngan hon 3 bp so véi kich thude san pham PCR
tham khao 1a 106 bp va 112 bp. Mgt nghién ctru khac
cua Fodor et al., (2007) va Majumder et al., (2015)
cing ghi nhdn kich thugc san phim PCR huynh
quang cua chi dau di truyén nay 1a 104 bp va 110 bp.
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Bén canh do, Plaseska et al., (2011) ciing ghi nhén
mot s kich thude san pham PCR huynh quang dai
hon so véi kich thudc san phim PCR tham khao
nhu  san phém cuia gen CDY2/CDYI,
TAF9B3/TAF9BX, DAZ/DAZL, sY134 (nhém 3). So
sanh voéi tac gia, ching to6i chi ghi nhan kich thudc
san pham PCR huynh quang ciia sY 134 dai hon 1
bp so v&i kich thude san pham PCR tham khao, con
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nhitng gen CDY2/CDYI, TAFY9B3/TAF9BX,
DAZ/DAZL c¢6 kich thuéc san pham PCR huynh
quang ngin hon so véi ban dau. Sy khac biét trén
¢6 18 1a do diéu kién thyc hién phan tmg QF-PCR
cia ching toi khac nhau. Mot sb kich thuge san
phim PCR huynh quang ciia cac gen trong dé tai so
v6i két qua da cong bd cua Plaseska et al., (2011)
duoc thé hién & bang 6.

Bang 6. So sanh kich thwéc san phdm PCR huynh quang véi kich thwdc san phdm PCR tham khao.

Gen Plaseska et al. (2011) Trong nghién ciru nay
Kich thwéc san phdm Kich thwéc san phdm Kich thwéc san phdm  Kich thwéc san pham
PCR tham khao (bp) PCR huynh quang (bp) PCR tham khao (bp) PCR huynh quang (bp)

AMELX 106 103 106 103

AMELY 112 109 112 109

CDY2 194 197 199 198

CDY1 200 203 206 204

TAF9BX 144 147 152 148

TAF9B3 140 143 148 144

DAZ 208 211 214 210

DAZL 211 214 217 214

SRY 248 243 470 465

sY86 326 317 318 316

sY134 301 303 301 302

Ngoai ra, hién nay chi méi c6 Devyser san xuit
ra kit dé phat hién mat doan AZF (st dung 8 chi déu
di truyén dé khuéch dai 8 gen la SRY, ZFX/ZFY,
sY84, sY86, sY127, sY134, sY254 va sY255). Hang
nay ciing dwa ra khuyén céo, két qua QF-PCR c6 thé
ngin hodc dai hon tir 2-5 bp so véi kich thuéec PCR
tham khao.

Khi kiém tra trén NCBI (Phién ban GRCh38.p7)
v6i mdi doan mdi cia chi ddu di truyén s& khuéch
dai cac doan gen véi kich thudc dic trung. Két qua
nghién cfru chi trinh bay nhing san phim PCR
huynh quang v6i kich thuéc tdi da 1a 600bp vi thang
chudn Liz sir dung dé dién di mao quan trong ky
thuat QF-PCR chi phat hién t6i da ¢ kich thu6c nay.

Nhu da trinh bay ¢ bang 1, mau huynh quang
cia cac chi dau di truyén dwoc danh dau 1a FAM,
VIC va NED. Do d9, kich thudc san pham PCR
huynh quang dugc khuéch dai bang cip mdi cuia cac
chi d4u di truyén s& thé hién trén 3 mau huynh quang
la FAM, VIC va NED va nam trong cac khung mau
xanh 14 cay.

Nam gi¢i khong c6 bat thuong di truyénﬂ (co kha
nang sinh san), mau FAM gom c6 san pham PCR
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huynh quang ctia 7 gen sap xép theo thir tw lan luot
la AMELX/AMELY ( tai vi tri twong ung 1a 103 bp va
109 bp) véi ty 1€ dinh 1:1 ( nam gidi cd6 1 NST X va
1 NST Y), sY255 xuat hién 1 dinh (122 bp),
TAF9B3/TAF9BX ki hiéu la T3 (144-148 bp) vai ty
1¢ dinh 14 2:1 (nam gidi c6 2 NST s6 3 va 1 NST X),
sY127 xuét hién 1 dinh (192 bp), DAZ/DAZL (210-
214 bp) véi ty 1€ dinh 1a 4:2 (nam gidi binh thuong
¢6 4 gen DAZ trén nhidm sic thé Y va 2 gen DAZL
trén 2 NST 3), s¥254 xuét hién 1 dinh (380 bp) va
SRY xuit hién 1 dinh (465 bp). Véi quy trinh da tdi
wu, két qua QF-PCR miu ADN nam gi6i co kha
nang sinh san binh thudng dugc thé hién ¢ hinh 1.

Nam gi6i khong c6 bat thuong di truyén, gen
AMELX/AMELY s& xuét hién 1 dinh trén nhiém
sdc thé X (103 bp) va 1 dinh trén nhidm sic thé Y
(106 bp). Gen sY255 khuéch dai 7 doan gen dic
hiéu trén nhidm sic thé Y véi kich thudc bing
nhau (Bang 7), do d6 san phdm PCR huynh quang
xuét hién 1 dinh tai vi tri 122 bp. Bén canh d6, chi
du di truyén nay con c6 thé khuéch dai doan gen
khong dic hiéu trén nhidm sic thé 13 véi kich
thuéc 445 bp (NCBI, GRCh38.p7); tuy nhién, két
qua QF-PCR khéng thdy dinh xuit hién tai vi tri
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trén. Gen TAF9B c6 & nhidm sic thé 3 va nhidm  dinh ciia nhidm sic thé X (nam gidi c6 1 nhidm
sic thé X. Nhu vy, két qua QF-PCR sé& xuét hién  sic thé X) theo ty 1 2:1. Riéng nhiing trudng hop
1 dinh cia nhim sic thé 3 (mdi ngudi binh c¢6 2 nhiém sic thé X, két qua QF-PCR s& xuét
thuong déu c6 2 nhidém sic thé 3 twong dong) va 1 hién ty 1& cta gen TAF9B3:TAF9BX 1a 2:2.

AMELXY sY255 T3 sY127 DAZ sY254 SRY
100 150 200 250 300 350 400 450 500 550
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2.000
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Hinh 1. Két qua QF-PCR cdia nhém chi dau di truyén st dung mau FAM & nam gidi khéng c6 bat thuwdng di truyén.

Bang 7. S6 lvong cac doan gen dwoc khuéch dai bang cap moi clia cac chi dau di truyén si dung mau FAM.

Chi dau Nhiém sic thé  Gen Vi tri cac doan san pham PCR $6 lwong doan gen dwoc
di truyn (Poan) (bp) (NCBI, GRCh38.p7) khuéch dai
AMEL Y AMELY 6.869.847-6.869.958 1
X AMELX 11.296.874-11.296.979 1
sY255 Y (AZFc) sY255 24.804.741-24.804.864 7

23.190.358-23.190.481
23.179.510-23.179.633
23.168.670-23.168.793
24.853.313-24.853.400
24.842.465-24.842.552

13 23.228.078-23.228.165
56.023.135-56.023.545 1
TAF9B X TAF9B 78.130.661-78.130.772 1
3 TAF9B 25.756.478-25.756.625 1
sY127 Y (AZFb) sY127 20.408.556-20.408.750 1
DAZ Y DAZ1 23.132.909-23.133.122 4

DAZ2 23.287.589-23.287.802

DAZ3 24.766.622-24.766.835

DAZ4 24.903.274-23.903.487
DAZL 3 DAZL 16.590.118-16.590.334 1
sY254 Y (AZFc) sY254 23.226.429-23.226.808 7

23.170.046-23.170.425
23.180.886-23.181.265
23.191.734-23.192.113
24.806.117-24.806.496
24.840.816-24.841.195
24.851.664-24.852.043

SRY Y SRY 2.787.066- 2.787.535 1

Chi déu di truyén sY127 khuéch dai 1doan gen ~ huynh quang xuét hién 1 dinh tai vi tri 192 bp. Gen
dic hiéu trén nhiém sic thé Y nén sin pham PCR DAZ c6 4 gen dic hidu trén nhiém sic thé Y Ia
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DAZI, DAZ2, DAZ3, DAZ4 va véi chi diu di truyén
DAZ s& khuéch dai 4 doan ndm trén cac gen DAZ
v6i kich thude bang nhau (210 bp) (Bang 7). Vi gen
DAZ c6 tuong ddng véi gen DAZL trén nhidm sic
thé 3 nén véi trinh tuy mdi sir dung trong nghién ctru
¢6 thé ddng khuéch dai doan gen DAZL trén nhidm
sdc thé 3. Poan gen DAZL trén nhiém sic thé 3 xuét
hién 1 dinh (214 bp). Do d6, 6 nam gidi binh
thuong san phim PCR huynh quang xuit hién 2
dinh ciia gen DAZ/DAZL theo ty 18 1a 4:2. Chi déu
di truyén sY254 khuéch dai 7 doan gen dac hiéu
trén nhiém sic thé Y ¢ doan AZFc véi kich thude
nhu nhau nén san pham PCR huynh quang xuét hién
1 dinh tai vi tri 380 bp (Bang 7). Tuong tu, chi diu
di truyén SRY khuéch dai 1 doan gen dac hiéu trén
nhanh ngin nhidm sic thé Y va san phim PCR
huynh quang xudt hién 1 dinh tai vi tri 465 bp.

Cao Thi Tai Nguyén et al.

Két qua QF-PCR cua cac chi dau di truyén véi
mau FAM thé hién ¢ hinh 1, bén canh cac dinh cia
cac gen AMELX/AMELY, Y255, sYI27,
DAZ/DAZL, sY254 va SRY con c6 dinh phu khac tai
vi tri khoang 180 bp (gin sY127). Dinh phu nay c6
thé 14 san pham PCR huynh quang khéng dic higu
cia chi déu di truyén sY255 hodc cac chi diu di
truyén khac vi mot s6 chi ddu di truyén co thé
khuéch dai nhimg san phdm véi kich thuéc > 600
bp nhung khong dic hiéu nén kich thudc xuét hién
1a nhimg san pham phu ngén hon.

Nhém chi déu di truyén st dung mau VIC gém
¢6 gen CDY2/CDYI, sY86, sY1191 va sY1291. O
nam giéi khong c6 bat thuong di truyén, két qua
QF-PCR xuét hién cac dinh tai cac vi tri 198 bp
(CDY2 & doan AZFb), 204 bp (CDY! & doan
AZFc), 316 bp (sY86), 385 bp (sY1191) (Hinh 2).

CDY sY86 sY1191 sY1291
100 150 200 250 300 350 400 450 S00 550
3.000 -
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Hinh 2. Két qua QF-PCR ctia nhém chi dau di truy&n mau VIC & nam giéi khdng co bat thudng di truyén.

Gen CDY2/CDYI xuét hién 1 dinh trén doan AZFb
va 1 dinh trén doan AZFc theo ty 1¢ 2:2 véi kich thudc
san pham PCR huynh quang twong tmg 1a 198 bp va
204 bp. Ty 1€ 2:2 cta gen nay la do trén doan AZFb co
2 gen CDY2 (17.888.458-17.888.609 bp va 18.017.367-
18.017.565 bp) va doan AZFc ciling c6 2 gen CDYI

(24.057.513-24.057.718 bp va 25.612.413-25.612.618
bp). Chi dau di truyén sY86 khuéch dai doan gen co
kich thude 316 bp nén xuét hién 1 dinh tai vi tri nay, va
sY1191 xuét hién 1 dinh tai vi tri 385 bp. S6 lugng cac
doan gen dugc khuéch dai bé’mg cap mdi cua cac chi
dAu di truyén dugc thé hién ¢ bang 8.

Bang 8. S6 lvgng cac doan gen dwoc khuéch dai bang cap mdi clia cac chi du di truyén s& dung mau VIC.

Chi dau Nhiém séac thé Gen Vi tri cac doan san phdm PCR (bp)  S6 lwgng doan gen dwoc
ditruyén  (Poan) (NCBI, GRCh38.p7) khuech dai
CDY Y (AZFb) CDY2 17.888.458-17.888.609 2
CDY2 18.017.367-18.017.565
Y(AZFc) CDY1 25.612.413-25.612.618 2
CDY1 24.057.513-24.057.718
sY86 Y (AZFa) sY86 12.495.697-12.496.014 1
6 24.384.331-24.384.568 1
sY1191 Y (AZFc) sY1191 22.729.473-22.729.857 1
sY1291 Y (AZFc) sY1291 23.358.923- 23.359.449 1

Khéng giéng voi nhimg san phim PCR huynh
quang cua cac gen CDY2/CDYI, sY86 va sY1191,
san pham khuéch dai ctia gen sY1291 cho thiy c6 su
da hinh vé chiéu dai véi 4 kich thuéc khac nhau 507
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bp hodc 512 bp hoac 523 bp hoac 527 bp. Nhu vay,
kich thuéc san pham PCR huynh quang khuéch dai
bang cip mdi cua chi ddu di truyén sY1291 thé hién
da hinh vé chiéu dai, dao dong tir 507-527 bp. Su da
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hinh vé chidu dai cia doan gen nay phu hop véi
nghién ctru cia Lin et al., (2006) va Evguenia et al.,
(2016). Nghién ciru ctia Lin ef al., (2006) thiy ring
kich thudc san phdm PCR 1a 565 bp va 580 bp &
ngudi Trung Qudbc. Tuong ty, nghién ciu cua
Evguenia ef al., (2016) ghi nhan sy da hinh vé chiéu
dai voi kich thude san pham PCR huynh quang 13
517 bp va 538 bp ¢ ngudi My. Qua do, thdy ring san
phim PCR khuéch dai bang cip mdi cia chi dau di
truyén nay c6 su da hinh vé chiéu dai tuy theo ching
tdc va vung dia ly.

Két qua thé hién & hinh 2 cho théy bén canh cac
dinh cua cac gen CDY2/CDYI, sY86, sY1191 va
sY1291 con c6 nhitng dinh phu khac. Tuong tu nhu
céc chi ddu di truyén sir dung mau FAM, mot sb chi
dau di truyén sir dung mau VIC ciing ¢ nhiing san
phidm PCR huynh quang khong dic hiéu véi cac kich
thude > 600 bp.

sY1192

100 150 200 250 300

Nhém chi déu di truyén sir dung mau NED gdm
¢6 sY1192, sY134 va sY84. O nam giéi khong co
bat thuong di truyén, san pham PCR huynh quang
clia cac gen sY1192, sY134 va sY84 déu xuat hién 1
dinh tai vi tri twong tng 1a 255 bp, 302 bp va 328 bp
(Hinh 3).

Kiém tra trén NCBI (Phién ban GRCh38.p7) cho
thidy nhom chi déu di truyén nay c6 thé xudt hién
nhiéu san pham PCR cta nhiéu nhidm séc thé khéc.
Chang han nhu chi ddu di truyén sY84, c6 thé
khuéch dai doan gen c6 kich thudc 129bp cta nhidm
sic thé 11 hay 585 bp cua nhiém sic thé 5 va
sY1192 c6 thé khuéch dai mot sé doan gen ndm trén
nhiém sic thé 1, 4, 5, 9, 17...v6i kich thude tir 381-
539bp (Bang 9). C6 1& vi ly do d6 ma két qua QF-
PCR cua nhom chi déu di truyén nay xuét hién nhiéu
dinh phu hon 2 nhém chi d4u di truyén sir dung mau
FAM va VIC.

sY134 sY84

350 400 450 500 550

{ I

255 302 I |
328

Hinh 3. Két qua QF-PCR ctdia nhém chi dau di truyén st dung mau NED & nam gidi khéng c6 bat thuwdng di truyén.

Bang 9. S6 lvgng cac doan gen dwoc khuéch dai bang cap mdi clia cac chi dau di truyén st dung mau NED.

Chidiudi  Nhiém sic Vi tri cac doan san pham PCR Kich thwéc san phdm PCR  S6 lwong doan
truyen thé (Poan) (bp) (NCBI, GRCh38.p7) tham khao (bp) gen
sY1192 Y (AZFc) 22.726.650-22.726.865 255 1
20 32.813.002-32.813.444 481 1
22 29.286.598- 29.286.257 380 1
22 46.713.420- 46.712.951 508 1
1 155.992.375-155.992.903 567 1
9 85.655.934-85.656.340 445 1
4 153.484.575-153.485.030 494 1
17 45.153.937-45.154.437 539 1
5 60.857.202-60.857.615 452 1
5 171.341.740-171.342.082 381 1
sY134 Y (AZFb) 21.394.175-21.394.477 303 1
22.322.336-22.322.636 301 1
Y 8.788.235-8.788.496 300 1
7.671.217-7.670.958 298 1
10.021.957-10.021.691 305 1
sY84 Y (AZFa) 12.678.105-12.678.432 328 1
11 3.240.658-3.240.786 129 1
5 31.814.355-31.814.939 585 1
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Nhu vay, két qua QF-PCR cia nam gi6i khong
¢6 bat thuong di truyén thé hién ty 1¢ dinh ciia gen
AMELX/AMELY (103/106 bp) 1a 1:1, DAZ/DAZL
(210/214 bp) 1a 4:2, TAF9B3/TAF9BX (144/148 bp)
la 2:1, CDY2/CDYI (198/204) 1a 2:2. Cac dinh cua
cac gen SRY, sY84, sY86, sY127, sY134, sY254,
sY255, sY1191, sY1192 xuét hién tai cac vi tri twong
ung la 465 bp, 328 bp, 316 bp, 192 bp, 302 bp, 380
bp, 122 bp, 385 bp, 255 bp. San pham PCR huynh
quang cta gen sY7291 xudt hién 1 trong 4 vi tri sau
507 bp, 512 bp, 523 bp va 527 bp.

AMELXY sY255 T3
100 150

sY127 DAZ
200 S0

Cao Thi Tai Nguyén et al.

So sanh két qua QF-PCR ctia mau ching duong
nam gidi mic hoi ching Klinefelter do Hoc vién
Quén Y xéc dinh bing k¥ thuat nudi cdy bach cau
lympho mau ngoai vi va nam giéi bi mét hoan toan
doan AZFc cua Pai hoc Y Ha Néi xac dinh bé’mg ky
thuét multiplex PCR c6 sy phu hop.

Cu thé, nam gi6i mic hoi chimg Klinefelter c6 ty
1€ dinh cua gen AMELX/AMELY xuit hién véi ty 1¢ 1a
2:1 va TAF9B3/TAF9BX xuit hién voi ty 1& 1a 2:2.
Céc dinh cta nhing chi dau di truyén khac giéng nhu
& nam gidi khong c6 bt thuong di truyén (Hinh 4).
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Hinh 4. Két qud QF-PCR mau chirng dwong nam gi¢i mac héi ching Klinefelter.
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Hinh 5. Két qua QF-PCR mau chi*ng dwong nam gi¢i bi mat hoan toan doan AZFc.
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Twong tw, két qua QF-PCR ciia miu chimng
duong nam giéi bi mit hoan toan doan AZFc phu
hop véi k§ thuat Multiplex-PCR (két qua cia k§
thuét nay do B6 mén Y Sinh hoc — Di truyén — bai
hoc Y Ha Noi thuc hién). MAt hoan toan doan AZFc:
két qua QF-PCR khéng co peak cua sY254, sY255,
sY1191, sY1192 va sY1291; CDY2/CDYI xuat hién
peak theo ty 1€ 2:0 va DAZ/DAZL 1a 0:2; cac peak
khac déu xuét hién nhu & nam gidi khong co bét
thuong di truyén (Hinh 5).

KET LUAN

Trén nhing co s¢ do, kit v6i 14 chi dau di
truyén va quy trinh QF-PCR duoc xdy dung dé xac
dinh mot s6 nguyén nhan di truyén trong nghién ctru
cua chung t6i c¢6 d6 chinh xac cao va dang tin cay.
Chinh vi vdy, can tng dung quy trinh QF-PCR véi
bo kit trén vao chan doan mot s6 nguyén nhéan di
truyén ¢ nam gi¢i kham vo sinh ¢6 mat d tinh tring
<5 triéu/mL.

Loi cAm on: Nghién cuu duoc thyc hién dudi sy hé

tro vé tai chinh cua So Khoa hoc va Cong nghé
Thanh pho Can Tho va trang thiét bi cua Bénh vién
Phy san Thanh pho Can Tho.
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SUMMARY

At present, quantitative fluorescent - polymerase chain reaction (QF-PCR) technology is widely being used in
prenatal diagnosis of some common genetic syndromes such as Down syndrome, Patau syndrome and Edwards
syndrome. The advantages of this technique are its high accuracy, rapid test results and wide applicability. It has
used this technique to detect AZF (Azoospermia factor) micro-deletions by Devyser's kit at Tu Du Hospital, Ho Chi
Minh City. The novelty of the study was to create a kit with 14 genetic markers and to develop a QF-PCR protocol
to detect some common genetic causes in men seeking medical for their infertility with the sperm concentration of <
5 million/ml. We conducted an evaluation in reliability in order to confirm whether the QF-PCR results from the set-
up protocol were accurate and reliable. We developed the research on the application of QF-PCR to test for the DNA
samples of patients. They were 10 normal reproductive men, 2 patients with Klinefelter syndrome, 4 patients with
AZFc micro-deletions, 1 female with normal reproduction. Cordially, we used a sample of water to control the
experiment. The results have shown that the kit with 14 genetic markers and the built-in QF-PCR protocol for
detecting some common genetic causes in men seeking medical care for their infertility were accurate 100%
compared to multiplex-PCR and peripheral blood lymphocyte cultures. The study results are important for
identifying some common genetic causes in men seeking medical care for their infertility and helping doctors build
the most inferior treatment regimens for their patients.

Keywords: AZF microdeletion; azoospermia; Klineferter syndrome; QF-PCR; severe oligozoospermia
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