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Dang uy, Ban Giam déc, Phong Ké hoach Téng hop Hoc vién Quin Y
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g6p nhimg ¥ kién quy bau cho ludn vin cua to6i dugc hoan thién. Téi chan
thanh cam on cac dong nghiép, ban bé da luén ung ho, dong vién toi trong
subt thoi gian hoc tap va thuc hién dé tai.

Xin cam on céac 1anh dao va quy dong nghiép B6 moén Phu San, Trudng
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dong vién, la chd dya viing chic dé toi yén tdm hoc tap va hoan thanh luan an.

Ha Noi, ngay 01 thang 6 nam 2022

Nguyén Thi Bich Van
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Tac gia
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PAT VAN PE

V6 sinh 1a tinh trang cip vo chong sau mot nim chung sdng, quan hé
tinh duc binh thuong, khong st dung bat ky bién phap tranh thai nao vao
giai doan c6 thé mang thai trong chu ki kinh nguyét ma ngudi vo van
khong thé co thai '. Theo thdng ké ctia T6 chtc Y té Thé gidi (WHO), ty 1é
cac cap vo chéng v0 sinh tir 6%-12%. Ty 1& nay & Viét Nam 1a 7,7% 2.

Trong s6 cac phuong phap diéu trj vo sinh, thy tinh trong 6ng nghiém la
mot trong nhitng phuong phap diéu tri hiéu qua nhat. Tuy nhién, mic du cac
phéi trude khi duoc chuyén dd duoc sang loc hinh thai tt, ty 16 c6 thai 1am
sang ctia IVF van thép, chi tir 30-35% 4. Rdi loan NST & nodn hoidc phéi 1a
nguyén nhan hang dau dan t6i thai khong 1am to, sy thai, thai luu va di tat
thai nhi . T4n suét rdi loan NST cao ¢ phoi di dit ra yéu cau phai sang loc rdi
loan NST dbi v&i phdi trude khi chuyén vao tir cung ctia ngudi phu nit.

Cung véi su phat trién ctia khoa hoc, sy ra doi cta ky thuat chan doan di
truyén trude lam to (Preimplantation Genetic Testing for Aneuploidy — PGT-
A) gitip cac nha khoa hoc c6 thé chon duoc tuong ddi chinh xac cac phoi
khéng c6 cac réi loan cau tric va sb luong NST trude khi chuyén vao tir cung
ngudi me. Phuong phap nay di dugc Gmg dung trén 1am sang dé ting ty 1é
thanh cong trong diéu tri vo sinh, dic biét trén cic cip vo chdng co nguy co
cao roi loan NST (me 16n tudi, chuyén phoi that bai nhiéu lan, sy thai tai
dién... ). Gan day, tong hop cac két qua nghién ciru vé sang loc rdi loan NST
truéc chuyén phoi cho thiy ty 18 co thai trong chuyén phdi ting 1én dang keé °.

K§ thuat lai huynh quang tai chd (Fluorescence In Situ Hydridization —
FISH) c¢6 thé phat hién rdi loan NST nhu 21, 18, 13, X, Y. Tuy nhién, céc
nghién ciru gan day chi ra k¥ thuat FISH khong 1am ting hiéu qua c6 thai
trong k¥ thuat thu tinh trong éng nghiém do han ché vé sb luong NST duoc
khao sat. Pé khac phuc han ché cua FISH, nhiéu ky thuét gitp sang loc 24



NST trén mdt té bao nhu aCGH, SNP, QF-PCR, trong d6 k¥ thuat aCGH hi¢n
dang dugc coi 1a tiéu chuin vang trong sang loc di truyén trudc chuyén phoi
trén thé gidi 6. Tuy vay, ky thuat aCGH khong phat hién duogc cac tai sip xép
can bﬁng NST, cac mat doan nho, gia thanh cao va kém ty dong hoa.

Su ra doi cua ky thuat gidi trinh tu thé hé moi (Next-Generation
Sequencing - NGS) da tao ra cudc cach mang trong cong nghé sinh hoc, dugc
mg dung trong ca nghién ctru va chin doan 1am sang. Sang loc rdi loan NST
dua trén k¥ thuat NGS uvu diém hon aCGH nhu giam chi phi, c6 kha ning
danh gia t6n thuong ciu trac NST, tu dong hoa cao gitp giam thiéu sai sot
trong qua trinh thyc hién 7.

O Viét Nam, k¥ thuat giai trinh tu thé hé méi (NGS) trong sang loc 24
NST & phoi budc dau duoc thuc hién tai mot sd trung tdm nhung chua c6
nhiéu nghién ciru nham danh gia hiéu qua trén 1am sang diéu tri vo sinh. Mat
khac, thuc tién 1am sang dit ra nhu ciu can danh gia cac yéu t6 lién quan t6i
roi loan NST cua phdi thu tinh trong 6ng nghiém nham tu van ciing nhu lya
chon phuong 4n diéu tri phu hop cho timg cdp vo chdng diéu tri vo sinh. Vi
véy, chiing toi tién hanh dé tai “Moi lién quan giira mét sé yéu té nguy co
va tinh trang réi loan nhiém sic thé truéc chuyén phéi”, nham 2 muyc tiéu:

Mouc tiéu 1. Phan tich két qua chin dodn di truyén truede chuyén phéi
bang k thudt gidi trinh tw thé hé méi & cdc phéi thu tinh trong éng nghiém.

Muc tiéu 2. Panh gid hiéu qud chin dodn di truyén truée chuyén phoi
doi véi két qua c6 thai trong thu tinh trong 6ng nghiém va mét sé yéu to lién

quan den tinh trang roi loan nhiém sdc thé truoc chuyén phoi.



CHUONG 1
TONG QUAN TAI LIEU

1.1. Khai quat vé vo sinh
1.1.1. Pinh nghia vo6 sinh

Theo T6 chirc Y té thé giéi (WHO), vo sinh 1a trang thai khong cé thai
sau mot nam chung séng vo chong ma khong ding mot bién phap tranh thai
nao®.

1.1.2. Nguyén nhan vo sinh

Nguyén nhan diéu tri vo sinh c6 thé do két hop nhiéu nguyén nhan
(40%), v6 sinh nam (26-30%), rdi loan chirc ning budng trimg (21-25%), do
voi tir cung (14-20%), nguyén nhan khac (t6n thuong ¢ tir cung, di dang sinh
duc...) chiém 10-13%, co téi 25-28% v6 sinh 1a khong rd nguyén nhan .
1.1.3. Piéu tri vo sinh

Tuy thudc nguyén nhan gy vo sinh ma c6 nhitng bién phap diéu trj khac
nhau: diéu tri ndi khoa dén cy phéi thong qua ky thuat hd tro sinh san
(Assisted Reproductive Technology-ART).
1.1.3.1. Phwong phdp bom tinh tring vao buong tiv cung (IUI)

[UI 13 phuong phap bom truc tiép tinh tring di duoc loc rira vao budng
tr cung ctia ngudi vo, trong khi nguoi vo di duoc chudn bi trude bang thude
kich thich phong nodn. Pay 1a mot phuong phap phd bién, don gian, it nguy
hiém, it ton kém va hiéu qua cao. Cac tai bién c6 thé bao gém: 14y nhiém cac
bénh lay truyén qua dudng tinh duc, co thit tir cung, nhiém tring dudng sinh
duc trén, sbc phan v¢.
1.1.3.2. Phwong phdp thu tinh trong éng nghiém (IVF)

* Dinh nghia:

Thu tinh trong éng nghiém 1a phuong phap cho tinh tring thy tinh véi nodn

trong 6ng nghiém thay vi trong voi tir cung cta ngudi phu nit. Tiém tinh tring



vao bao tuwong trimg (ICSI) 1a k¥ thuat ra doi nhdm khéac phuc tinh trang ti 18
thu tinh thép hodc khong thy tinh khi thyc hi¢n thu tinh trong 6ng nghiém do
bat thudng qua trinh thu tinh hodc chat lwong tinh tring thap.

* Chi dinh thu tinh trong ong nghiém:

K¥ thuat IVF dugc thuc hién dé diéu trj hiém mudn cho céc cap vo
chdng co cac chi dinh sau:

+ Tac nghén 6ng dan tring, lac nd1 mac tr cung, tinh trung it, yéu, di
dang, khong tinh tring trong tinh dich can l4y tinh tring bang phiu thuat mao
tinh, tinh hoan, hiém mudn khong r& nguyén nhan, bom tinh tring nhiéu lan
thét bai, xin nodn, sang loc, chan doan di truyén tién lam to.

Chéng chi dinh thu tinh trong éng nghiém

e Vo ¢6 cac bénh 1y ndi khoa c6 thé nguy hiém dén tinh mang khi kich
thich budng trimg hay khi c6 thai

Ty 1& thanh cong cua nhimg 1an chuyén phoi thu tinh dng nghiém con
thap (30-35%). Nguyén nhan chu yéu 1a do rdi loan NST gay phoi khong 1am
to, séy thai, thai luu hodc di tat bam sinh & tré. Do vay, rat can thiét hiéu ro
cac roi loan NST cua phoi thu tinh trong dng nghiém, ciing nhu ap dung céac
ky thuat sang loc di truyén truéc chuyén phoi nham nang cao hiéu qua thu
tinh trong dng nghiém.

1.2. Sur phat trién binh thuwong ciia phoi trude khi lam to trong k§ thuat thu
tinh trong 6ng nghiém
1.2.1. Phéi & giai doan tién nhin

Noan dugc thu tinh tao thanh hop tir va phat trién thanh phoi qua nhiéu
giai doan ma khoi dau 1a giai doan tién nhan. Tién nhan duc va tién nhan cai
thuong hinh thanh cting mot lac. Tién nhan dyc hinh thanh gan vi trf tinh tring
tham nhap trong khi tién nhan cai hinh thanh & cuc bao twong c6 thoi phan bao.
Khoéng 6 gid sau cAy nodn véi tinh tring c6 thé nhin thiy 2 thé cuc °. Khoang 12

gi0 sau khi thu tinh, hai tién nhan nam sat nhau va c6 hinh s6 8, va phan tiép xuc



sat nhau tao thanh mot mat phéng, déng thot cac hat nhan (nucleoli) s€ di chuyén
va xép hang canh viing tiép xuc hai tién nhan '°. Mdi tién nhéan c6 tir 1 dén 9 hat
nhén, tién nhan nho thuong c6 it hat nhan hon.
1.2.2. Phdi ¢ giai doan phan chia (ngay 2-3 sau thu tinh trong 6ng nghiém)
Sy phén chia cua phoi bao gdm mot loat cac chu ky phan bao cua bao
tuong, mac du kich thudc phoi thay doi khong dang ké. Trung thé cua tinh
triung kiém soat sy phan chia dau tién nay. Trong chu ky phan bao dau tién &
giai doan cudi, bao twong cia hop tir kéo dai ra va thit lai dan ¢ giita cho dén
khi hop tir phan chia thanh hai phoi bao. Qué trinh nay tiép tuc trong nhiing
chu ky phéan bao tiép theo va kich thudc ciia phdi bao giam khoang 28,5% cho
mbi chu ky phan bao. Trong 3 chu ky phan bao dau tién, kich thudc cua phdi
thuong it thay ddi. Phoi c6 2 dén 8 phoi bao phu thude chu yéu vao su dich

ma tir cac chat liéu RNA ctia me dé phén chia .

Hinh 1.1. Sw phdt trién ciia phéi ngay 2 va 3 (tiv trdi qua phii: phéi c6 2
phéi bao, 4 phoi bao, 6 phoi bao va 8 phoi bao) (Nguon: RRFC)
1.2.3. Phi diu (ngay thir 4 sau thu tinh trong 6ng nghiém)

Phoi d4u hinh thanh khi phoi & giai doan 8 phdi bao va bt dau qua trinh
két ddc. Qua trinh phoi két dic 1a mot qua trinh hinh thanh cac lién két chat
ché giita cac phdi bao, phan phdi bao tiép xtic v6i nhau ting 1én va dan phang
ra tao thanh mot khéi khong nhin 13 cac ranh gidi gitta cac phodi bao, bé mit
ctia phoi duoc phi mot 10p vi nhung mao. Cac phdi bao hodc manh vun té bao
ma khong hinh thanh lién két v6i cac phoi bao khac s& bi day ra ngoai khéi phoi

nhung van & phia trong mang trong sudt cho t6i khi phdi thoat mang ''. Khi phoi



bét dau két dic lai, cac phoi bao tuong tac voi nhau va mét di dic tinh toan nang,
day la su khoi dau cho su sao ma DNA cua phoi. Dudi kinh hién vi, hinh thai
ctia phoi ddu dugc thé hién bang sy ting tiép xuc giita cac phdi bao, nhung ranh
gidi giita cac phoi bao con nhin thay. Khi qué trinh két dic ting dan, ranh gidi
giita cac phoi bao trd nén khé phan biét do cac phdi bao dan phing ra va két lién
v6i nhau. Phoi dau lac & giai doan nay hoan toan trong nhu mét té bao c6 nhiéu
nhan (hinh 1.2). O qua trinh thy tinh tu nhién, phdi dau xuat hién sém ngay tir
gior thir 65. Tuy nhién, trong trong qua trinh thy tinh trong dng nghiém, phoi dau

xudt hién muon hon, thudng vao ngay 3 dén ngay 4 '

Hinh 1.2. Phéi diu ngay 4 (tiv trdi qua phdi: cdc phéi bao bit diu két dic ¢
vai diém nhung vén nhin ré ranh gidgi giita cdc phéi bao; cdc phéi bao két
dic nhung thdy ranh giéi é géc 9-12 gio, c6 nhiéu nhan; két dic hoan toan
khéng ré ranh gidi cdc phéi bao) (Nguon: RRFC)

1.2.4. Phi nang (phdi ngay 5-6 sau thu tinh trong 6ng nghiém)

Sau khi phoi két dic, phdi bat dau 16n dan va tao nang dich bén trong
tao diéu kién cho sy phat trién dé phoi bao bi¢t hoa thanh nguyén bao 14 nudi
va mam phoi. Qua trinh tao nang bao gém sy tich liy dich vin chuyén béi cac
nguyén bao 14 nudi. Dé hoan thanh qua trinh niy, nguyén bao 14 nudi dau tién
phu thudc vao su hoan thanh qua trinh phan cuc té bao va hinh thanh méi lién
két chit gitta cac nguyén bao 14 nudi. Sy lién két va vi tri cac phoi bao trong

phoi kiém soat sy phan cuc té bao !,



Hinh 1.3. Phéi giai doan tao nang (cavitation) (tiv trdi qua phdi: xudt hién
khe dich 6 géc 2 gio; cdc khe dich I6n din, nhiéu lén, khe dich chiém dwi
1/2 thé tich phéi) (Nguon: RRFC)

Su hinh thanh va phat trién phoi nang phu thudc vao mot sd yéu td lién
quan dén bénh nhan nhu: chét luong tinh tring, tudi ctia me cling nhu cac yéu
t6 khac lién quan dén sy phat trién cta phoi ¢ giai doan trude do. S6 lugng nodn
thu dugc, sb lwong thy tinh, s6 luong hop tir, va s luong phdi phat trién dén giai
doan 8 phoi bao vao ngay 3 ciing anh hudng dén su hinh thanh phoi nang. Phoi
nang thuong hinh thanh khoang 100 gid sau khi thy tinh. Sau 5-6 ngay nudi ciy,
26-65% phoi s& phat trién dén giai doan nay. Su phét trién con tuy thudc vao

phuong phap nudi cay va thanh phan ctia méi truong nudi cy.
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Hinh 1.4. Cic giai doan phdt trién phéi



1.3. Céc roi loan NST ¢ noin va phdi truéc chuyén phdi
1.3.1. Réi loan NST

Hién tugng r6i loan NST 1a hién tuong sb luong NST cua té bao
tang 1én hoac gidm di mot hodc vai NST so v61 b NST ludng boi. MAt
can bang vé NST s& din dén tinh trang phoi ngling phat trién trudc khi
lam t0, sdy thai hodc thai chét luu hodc phat trién thanh thai bat thuong
nhu trong truong hop hdi ching Down hodc hdi chung Klinefelter.

Mot s6 nghién ctru cho rang gan mot nira nodn ngudi 1a bi rdi loan NST,
ty 1& ndy tang 1én dang ké & phu nit trén 35 tudi . Nguoc lai, ty 18 réi loan
NST 6 tinh tring ctia nam gidi c6 kha ning sinh san binh thudng 1a twong dbi
thap 4-7% .

1.3.2. Phéi thé kham

Nho ¢6 ki thuat thy tinh trong 6ng nghiém ma cac bat thudng vé NST
ctia phoi ngudi tir giai doan tién lam t6 dd sém duoc phat hién. Vao nim
1993, Delhanty va cong sy lan dau tién cong bd hién tuong phoi thé kham giai
doan trudc chuyén phoi. Phoi thé kham 1a phoi c6 2 hay nhiéu dong phoi bao
6 sb luong NST khéc nhau c6 trong mot phdi.

Phoi thé kham c6 thé chira dong phdi bao binh thuong va dong phdi bao
bét thudng, hodc co thé chira cac dong phodi bao bat thuong khac nhau. Ty 18
phoi thé kham thay d6i tir 15% 1én dén trén 90%. Mot trong nhimg 1y do
khién ty 1¢ phoi thé kham chénh léch kha nhiéu & cac nghién ciru khac nhau la
do tiéu chudn xac dinh phéi thé kham duogc sir dung khac nhau. Trong nghién
ciru cua Ziebe va cong su (2003), phoi dugce cho 1a binh thuong mac du van
c6 mat mot sé lugng nhoé phodi bao bat thuong trong phoi. Tac gia nay cho
rang nhitng phéi ndy van c6 kha ning phat trién binh thudng '°.

Qua trinh kich thich budng tring va diéu kién nudi cdy phoi co thé gay

hién tuong phdi thé kham. Két qua nghién ctru cua Baart va cong su (2007)



thay rang kich thich budng trimg qua manh ciing nhu nudi ciy phéi trong diéu
kién ndng d6 oxygen cao c6 anh hudng dén ty 18 phoi thé kham '°.

Phoi thé kham thudng phat trién chi dén giai doan phéi dau va ngimg
khong phat trién dén giai doan phoi nang. Baart va cong su nghién ciu 12
phoi dau tan dong thiy ca 12 phoi déu 1a phéi thé kham. Santos va cong su
nghién ctru 18 phoi dau va cong bo 1a ty 1¢ phoi thé kham giam tir 83% trong
ngay 4 xubng con 42% & phoi nang ngay 5 1.

1.3.3. Réi ciia phdi va noin ¢ cac giai doan phat trién ciia phdi

- Rdi loan NST ¢ nodn

Ty 1¢ rbi loan NST & noan twong ddi cao va ting cao & phu nit 16n tuoi.
Munne va cong su str dung phuong phép FISH cho 7 cap NST (13, 15, 16, 18,
21, 22, XY) dé nghién ctru cuc cau I & 226 bénh nhéan (26-47 tudi, trung binh
38,2 tudi) thay 1a ty 1é rdi loan NST ¢ nhom duéi 35 tudi 1a 50%; 35-39 tudi
14 60% va trén 40 tudi 12 66,7% .

Sher va cong su khi st dung phuong phdp CGH cho noan cta phu nit
dudi 35 tudi thay 64% bi rdi loan NST. Noan bi rdi loan NST s& dan t6i phoi
bi réi loan NST. 80% nodn binh thuong sau thu tinh s& dén toi phdi binh
thuong va 87% phoi khong phat trién thanh phoi nang 13 bj rdi loan NST 8,

- Rdi loan NST ¢ tién nhén.

Giannaroli va cong su (2003), ding phuong phap FISH 8 dau do (X, Y, 13,
15, 16, 18, 21, 22) kiém tra 496 phdi thiy ty 1¢ rdi loan NST 1a 70%. Céc phdi co
tién nhan ndm cach xa nhau, c6 kich thudc khac nhau nhiéu hodc c6 hat nhan nho
nam réi rac c6 lién quan dén tbe do phat trién cham, va ting ty 16 rdi loan NST .

Chen va cong su (2003) str dung phuong phap FISH cho NST 18, X, Y
d4nh gia hinh thai cua tién nhén theo tiéu chudn cia Scott thay 13 ty 1& phoi
ngay 3 binh thuong & Z1=71%; Z2=54%, Z3-4=35%. Panh gia tién nhan c6
gia tri chon loc hi¢u qua phoi co sb luong NST binh thuong, dac biét 1a phoi
c6 diém Z1 (phoi tot nhat) .
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Balaban va cong su (2004) sir dung phwong phap FISH 5 dau do (13, 18,
21, X, Y) kiém tra 267 phoi thay ty 1¢ rdi loan NST noi chung 1a 69,2% va két
luan hinh thai cta tién nhan c6 gia tri tién lugng kha nang phat trién ciia phoi va
14 chi bao rdi loan NST. Ty 1¢ réi loan NST & phoi co tién nhan binh thuong 1a
25,6%, ty 1& nay 1a 73% va 83% tuong tmg lan lugt v4i phoi ¢6 1 tién nhan bat
thuong va phdi co hai tién nhan bat thuong 2'.

- Réi loan NST & phdi ngay 3

Sau khi thy tinh phoi thuong dugc nudi cay thém khoang 3 ngay (giai doan
phan chia) d&én 5-6 ngay (giai doan phdi nang). Trén 50% phdi tao ra trong éng
nghiém ¢ giai doan phan chia cé rdi loan NST, ty 1€ nay tang 1én dén trén 80% &
phu nit 16n tudi. Nam 2012, Al-Asma va cong su dung phuong phap FISH 9 dau
do (13, 15, 16, 17, 18, 21, 22, XY) danh gia 393 phoi ngay 3 ctia 70 bénh nhan
¢6 tudi trung binh 34,6 va cé tién st sdy thai bi rdi loan NST (thai ty nhién hay
thai tao ra trong IVF), ty 18 ri loan NST 1 67,8%. NST ¢6 ty 1é 1i loan NST
caola 16 va22 %,

O Viét Nam sang loc phéi truée chuyén phoi dang bat dau phat trién, trong
mot nghién ctu so bo budc dau danh gia két qua sang loc trude chuyén phoi,
Nguyén Viét Tién va cong sy nam 2014 sir dung phuwong phap FISH danh gia 5
NST 13, 18, 21, XY da cong bd ty 1¢ rdi loan NST ciia 37 phoi ngay 3 14 45,9%,
hay gip nhat & NST 21 va thép nhat & NST gi6i tinh 2. Trong mot nghién ciru
khéac cua Hoang Thi Huong va cong su nam 2014, cling st dung phuong phép
FISH 5 dau do cho 127 phéi ngay 3 c6 6-8 phoi bao, thay ty 18 rdi loan NST 1a
46,4%, hay gap nhét 1a NST 21, sau d6 13 13 va thdp nhat 1a NST giéi tinh 2.

- Rdi loan NST ¢ phéi nang.

Mic du méot s6 phoi bat thuong ngimg phat trién tir giai doan ngay 3 va 5
nhung phan 16n van phat trién dén giai doan phoi nang. O giai doan phoi nang,

trén 40% phoi bi rdi loan NST, ty 1& ndy ting cing véi tudi me.
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Schoolcraft va cong sy ndm 2010, sir dung phuong phap CGH trén 269
phéi nang ctia 45 bénh nhan c6 tudi trung binh 1a 37 tudi thay ty 1é rdi loan
NST 1a 51,3% 2°. Fragouli va cdng su ndam 2010 cling st dung phuong phap
CGH & nhém bénh nhan tudi trung binh 39,8 thay ty 1¢ rdi loan NST & phoi
nang 1a 45,2% *°.

1.4. Céc yéu t nguy co rdi loan NST & phéi thu tinh trong dng nghiém
1.4.1. Tudi ciia ngudi me

Do tudi trung binh dé mang thai ctia cac cip vo chdng da ting 1én dang
ké trong nhing thap ky gan diy voi do tudi trung binh khoang 30 & nhiéu
nude. Trong sinh san tu nhién, phy nit cang 16n tudi thi kha niang sinh san
cang giam di. Piéu nay cling ding véi thy tinh dng nghiém, khi tudi ngudi me
cang cao thi nguy co gdy bat thudng cho phdi thy tinh cang 16n 27.

Lo héa anh huong dén sé luong té bao nodn c6 thé dugc 1y ra khi kich
thich budng trimg. Pdng thoi, sé lugng trung binh cta phdi chinh bdi cling
giam khi tudi ting 2. Ngoai ra, hién tuong mat can bang oxy héa ting theo
tudi két hop ting cac chu trinh chét té bao cua cac té bao nang nodn, do d6
lam giam chét luong phoi va ti 1¢ sinh thanh cong. Mét can bang oxy hoa
cling lién quan dén viéc rat ngan cac telomere, nhu mot qua trinh 1au dai trong
khi cac t& bao nodn van con yéu trong thdi ky chwa sinh con, va cac telomere
rit ngan lién quan toi hién tuong 1éch boi NST 23 29

Mot ) nghién ctru cho rﬁng it nhat 20% nodn nguoi bi 1éch bdi NST, ty 1€
nay ting 1én dang ké khi ngudi phu nir trén 35 tudi va trung binh khoang 70%
2630 Tuy nhién cac tac gia ndy cho rang bat thuong loai thé kham thuong khong
phu thudc vao tuéi, trong khi Munne lai cho rﬁng thé kham 1a do co ché khong
phan ly va c6 thé tang 1én cing véi tudi me ting 3.

Marquez 2000, st dung phuong phap FISH khao sat 5 cap NST (13, 16, 18,
21 va XY) va nhan théy ti 1& 1éch cac loai rdi loan NST déu tang 1én theo tudi,
trong d6 ti 1& 1éch boi nhiém séic bién doi rd rang nhat : 3,1% voi phy nit tir 20 t6i
34 tudi va 17% véi phy nit tir 40 tudi tré 1én 32,
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Nam 2007, Munne va cong su sir dung phuong phap FISH dé kiém tra
8 cap NST (13, 16, 18, 21, 22, X, Y, 15, 17) trén hon 6000 phdi da nhan
thiy rang tudi me, toc do phat trién va hinh thai cta phéi 1a 3 yéu t6 anh
huong rat 16n dén s6 lugng phoi binh thudng, su tic dong cia 3 yéu td
mang tinh doc 1ap, dac biét tudi ctia me anh hudng dén ty 1€ rbi loan NST
rat ro rang. Cu thé ti 1¢ phoi bat thuong 1a 60% vai phu nit dudi 35 tudi;
63% v&i phu nit tir 35 t6i 38 tudi; 72% véi phu nit tir 38 t6i 41 tudi va 80%
v6i phu ni trén 41 tudi 2.

Franasiak 2014, nghién ctru trén 15.169 phoi thuc hién sinh thiét thé cuc,
hién tugng Iéch bdi tdng co thé du doan tir sau tudi 26. Ty 1€ tang nhe da duoc
ghi nhan & d6 tudi tré hon, voi trén 40% truong hop 1€ch boi & phu nir tr 23
tudi trd xubng. Ty 16 phoi bat thuong thip nhit (2% dén 6%) & phu nit tudi tir
26 dén 37, 33% & tudi 42, va 53% o tudi 44. Két qua sinh thiét cho két qua
1éch boi, 64% lién quan dén don nhiém, 20 % chinh bdi, va 16% tam nhiém,
v6i ty 18 1éch boi nhidu NST ting dan theo tudi 25
1.4.2. Tién sir say thai tai dién

Say thai tai dién duoc dinh nghia 14 siy thai tai dién dudi 20 tuan thai, tir 3
lan trd 1én, gap & tir 1-5% céc cap vo chdng va 1a van dé quan trong dbi véi cac
cdp vo chdng vo sinh 3. Nhiéu nguyén nhan c6 thé dan dén say tai dién, tuy
nhién 40% s6 trudng hop 13 khong & nguyén nhan. Mot trong sd nguyén nhan
quan trong 14 rbi loan NST & céc cip vo chong. C6 t6i 50-70% trudng hop sy
thai som c6 r6i loan NST®. Rdi loan NST nay c6 thé di truyén tir bd me hoic
phat sinh méi trong qua trinh phan chia hinh thanh giao tir duc va giao tir cai.

Nam 2007, Hatem Elghezal va cong su nghién ctru trén 1400 cdp vo
chong co tién sir say thai tai dién cho két qua 6,93 % sb cip vo chong co rdi
loan NST, cao hon c¢6 ¥ nghia thong ké so v6i quan thé chung (0,5%) 3.

Nhiing rdi loan NST nay cé thé 1a nhiing rdi loan NST can bang, khong lam
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tang hay giam vat chat di truyén nén khong biéu hién trén cic cip vo chong,
tuy nhién lai biéu hién ra trong qua trinh phan chia giao ti va khi thuy tinh tao
thanh hop ttr bat thuong. Nam 2018, Pal thyc hién nghién ciru twong tu trén
172 cip vo chong (344 ngudi) co tién sir sdy thai tai dién ciling cho két qua la
9,88 % sb cap vo chong c6 rdi loan NST gdm cé rdi loan céu tric (chiém
88,23%) va sd luong NST (chiém 11,77%) *°. Ttr d6 khuyén cao 1am NST db
& tat ca cac cap vo chong c6 tién sir sdy thai tai dién.
1.4.3. Tién sir IVF va IUI that bai

Thét bai 1am t6 lién tiép (Recurrent implantation failure - RIF) duoc dinh
nghia 1a that bai lam t0, hay khong c6 thai 1am sang sau thy tinh ng nghiém
tir 3 1an lién tiép tro 1én hodc thit bai sau chuyén 10 phdi. That bai lam t6 lién
tiép c6 thé do nhiéu nguyén nhan nhu: me 16n tudi, vo va chong hit thude, bat
thuong tir cung nhu polyp budng tir cung, u xo tir cung hay di dang sinh duc,
cac yéu td mién dich nhu co cac cytokine hodc khang thé ty mién, béo phi,
viém nhiém niém mac tir cung, phac dd thu tinh 6ng nghiém, .... Mot trong
nhitng nguyén nhan quan trong la roi loan NST: chuyén doan NST, dao doan,
mét doan va thé kham NST, nhitng bat thuong nay thuong gip hon & nhiing
bénh nhan co tién sir that bai 1am to lién tiép so véi quan thé dan sd. Nam
2012, De Sutter da nghién ctru trén 615 bénh nhan cé tién st that bai lam td
nhiéu 1an (3 lan) cho thiy ty 1¢ réi loan NST ctia nhém nay cao hon c6 y
nghia thong ké so véi quan thé dan s (2,1% so vé6i 0,6%) va thap hon so v&i
cac bénh nhan that bai lam to tir 4 1an tro 1én, tir do khuyén cao nén lam NST
dd & tat ca cac cip vo chong cé tién st that bai 1am t6 lién tiép .

Nam 2008, Blockeel va cong sy di tién hanh nghién ctru so sanh ngiu
nhién c6 ddi chimg nham kiém nghiém vai trd cua sang loc di truyén trudc
chuyén phéi ddi véi cac truong hop that bai lam to lién tiép. Trong nghién

ctru, 139 bénh nhan c6 tién sir that bai lam t6 nhiéu lan dugc kich thich phong
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noan, trong d6 72 bénh nhan duoc sang loc di truyén trudc chuyén phodi bang
k¥ thuat FISH, sd bénh nhan con lai dugc chuyén phdi theo phwong phap
sang loc hinh thai ¢6 dién. Mic du sb phoi can chuyén ¢ nhoém nghién ciu
thap hon c6 ¥ nghia so véi nhém chimg (1,4 so véi 2,1, p<0,05) nhung khong
c6 su khac biét vé ty 16 1am phoi 1am t6 va ty 1& c6 thai 14m sang gitta 2 nhom
(p>0,05) ¥. Piéu nay c6 thé do ¢& mau chua dii 1on dé thé hién su khac biét &
rét, cling co thé do han ché trong k¥ thuat sang loc di truyén FISH chi thuc hién
trén gidi han mot s6 nhiém sic thé (X,Y,13,16,18,21,22) trong khi 1oi loan NST
da duogc chung minh cé thé xuét hién véi tan suét cao & tat ca cac cip nhiém sic
thé, k¥ thuat sinh thiét phoi ngay 3 cling anh hudng dén chét luong phoi.
1.4.4. Loai vé sinh va réi loan NST

T chirc y té thé gidi ude tinh c6 60-80 triéu cip vo chong vo sinh trén
toan thé gidi. Vo sinh nguyén phat 1a nhiing cap v chong vo sinh chua ting
c6 thai trong khi vo sinh thtr phat 1 nhitng cdp vo chdng di it nhit mot 1an co
thai. R6i loan NST 14 nguyén nhan quan trong trong v6 sinh nguyén phat, vo
sinh th{r phét va sdy thai nhiéu 1an, chiém tir 5-10% nguyén nhan v sinh .

Dénh gia ty 18 rdi loan NST tuy theo nguyén nhan vo sinh 13 rit quan
trong trong viéc 1ap ké hoach can thiép hd tro sinh san. Vo sinh nguyén phat
thudng anh hudng toi cau trac cac t& bao mam hodc rdi loan sinh 1y t& bao
mam nhu suy budng trimg sém (Premature ovarian failure), hoi chimg budng
tring da nang (polycystic ovary syndrome). Trong khi d6, v6 sinh thir phat c6
xu hudng tdng Ién & cac bénh nhan c6 bénh 1y gen hodc hdi ching toan than,
ndi tiét. Bénh 1y vé gen giy vo sinh nam nhu: hoi ching NST X d& giy
(Fragile X), hoi ching Kartagener, hoi chimg Noonan, thiéu mau Fanconi....
1.4.5. Yéu to thé chit va méi trweong anh huéng dén réi loan NST

Yéu tb moi truong bao gém cAc tac nhan tao ra rdi loan NST va dot bién

gen cuia té bao trong d6 co réi loan NST. Cac tac nhan quan trong bao gom:
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- Hut thube 14: Nam gi6i hat thude ¢6 sd luong va kha ning di dong cua
tinh tring thip hon. Nam 2001, Shi va cong su cong bd 1a cac chit trong thude
14 1am ting ton thvong DNA cua tinh tring va lam giam chét luong tinh tring
3 O nguoi me hat thude 14 khién cho céc thoi phan bao bi tan rd va bat hoat
chtrc ning, lam ting nguy co xuit hién giao tir ludng bdi va phdi tam boi; cac
té bao sinh duc gdc c6 xu hudng bi NST khong phan ly dan dén hinh thanh
phoi thé kham va réi loan NST & bao thai va gy say thai sém.

- Cocain: C6 mdi lién quan giira thai phu sir dung cocain va thai bi di tat
vé tim phdi va than kinh do dot bién gen va réi loan NST.

- Phong xa; tia X; tia a, tia tor ngoai: cling li€én quan dén di tat bAm sinh
va roi loan NST.

1.4.6. Cac nguyén nhan gy vé sinh lién quan téi rdi loan NST

Fasolino 2007 quan sat thdy nguyén nhan giy vo sinh c6 lién quan dang
ké voi nhitng réi loan phan bao giam phan dan dén l1éch boi NST & phdi . Ty
1€ 1éch b1 NST tang dang ké trong cac trudong hop: thai phu bi lac ndi mac tir
cung, tic dong cua cac yéu td anh hudng dén qua trinh phong noin va ¢
nhitng phu nit c¢6 tién sur sdy thai. Lac ndi mac tir cung 1am anh hudéng dén
chét lwong cua noan do lam thay d6i thanh phan khung té bao (cytoskeleton)
41 T4c gia cho rang, lac ndi mac tir cung anh hudng x4u tdi thoi phan bao va
NST va diéu nay phu hop véi nhitng v kién cho rang c6 méi lién quan giita
lac ndi mac tr cung va su hinh thanh giao tir bi 1éch bdi NST.

Rubio 2003 thuc hi¢n FISH trén 6 cap NST (13, 16, 18, 21, 22, XY) cua 774
phoi va quan sat thiy nhiing phu nit c6 tién sir bi sy thai tai dién c6 ti 16 phéi bi léch
boi NST cao hon so voi nhitng nguoi phu nit binh thuong . Al-Asma 2012 ciing bao
c4o rang ti 1& phoi bi 1éch bdi tang 1én rd rang dbi véi nhing cip vo chdng c6 tién sir
say thai do thai nhi bi léch bdi NST. Bén canh d6, Munne 2004 ciing thiy ring ty 16

16ch boi NST & phoi cao hon ¢ phu nif ¢6 tién st sinh con bi r6i loan NST #.
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1.4.7. K¥ thuit thu tinh trong 6ng nghiém

* Phuong phap sw dung hormon kich thich.

Phuong phép str dung hormone kich thich cling anh huong to1 nguy co
roi loan NST ¢ phoi. Baart 2007 da str dung FISH trén 9 cap NST (1, 7, 13,
15, 16, 18, 21, 22 va XY) dé so sanh ti 1& bat thuong vé NST cta phoi khi sir
dung phuong phap kich thich budng tring nhe véi phuwong phap ¢6 dién va
phat hién thay ti 1& phoi bt thuong vé NST ¢ nhom kich thich budng trimg
nhe thap hon so v6i nhom con lai '°.

Weghofer 2008 khi str dung FISH dé so sanh chat lwong phoi giita hai
phac dd kich thich kéo dai (FSH tai to hop va hMG) da thay ti 1¢ phoi binh
thuong vé NST trong phac d6 sit dung hMG 14 cao hon han so véi sir dung
FSH tai t6 hop (69,8 so v&i 45,3%) * .Liéu luong hormone FSH ciing anh
huong dén ty 1¢ 1éch b1 NST. Katz-Jaffe va cong su 2005 théy rﬁng khi st dung
licu FSH thap thi nguy co tao ra phdi Trisomy 21 thé kham thap hon so véi khi
str dung liéu cao. Fragouli va cong su 2009 ciing thiy rang khi sir dung liéu FSH
thap thi nguy co bi 1éch boi NST giam *.

* Nhitng yéu to tir tinh tring va phirong phdp tiém tinh tring vio bdo
tuwong noan.

Nghién ciru so sanh gitta IVF ¢6 dién va phuong phép tiém tinh tring vao
bao twong nodn thiy rang ty 1& 1éch bdi & phdi tao ra tir 2 phuong phap trén nhu
nhau. Tuy nhién, ty 1& bat thuong cao hon mét it & nhom bénh nhan ding
phuong phap tiém tinh trung vao bao twong noan, khi nhitng bénh nhan nay la
ngudi mang nhiing rdi loan vé& NST, ¢6 tinh tring it, yéu va di dang.

C6 nhiéu bang chimg cho thiy riang tudi cua bd c6 lién quan dén su suy
giam vé kha ning sinh san va con cai, doc lap voi tudi me *6. Khi nam gi6i gia
di, chat lugng cua tinh tring bi giam xudng. Két qua 1a tinh tring cta nam
gi6i nhiéu tudi chira nhidu khuyét tait DNA hon so vé6i khi con tré. Vi thé nguy

co tao ra phoi chtra cac ro1 loan NST cling 16n hon.
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Nam 2007, Adams va cOng sy nghién ctru trén 23 chu ky st dung noan
ctia nguoi cho, thay rang tudi cta bd khong anh hudng dén ty 18 léch boi NST &
phoi. Tuy nhién, & bénh nhan c6 chat lugng tinh tring kém, giam kha ning
chuyén dong va ting cic manh vun DNA, thi kha ning phéi bi 1éch bdi NST
cao. Phuong phap tiém tinh tring vao bao twong nodn khong thé chon lua tinh
tring c¢6 chat lugng cao nhat. Diéu nay co6 thé giai thich 1a nhing yéu td tir tinh
tring anh huong dén chat luong cta phdi thong qua nhig sai sot clia trung thé,
roi loan hoat dong cua cac ty thé va kha nang hoat héa noan bi 16i loan 7.

1.4.8. Hormon kich thich va su dap g ciia budng trirmg

Mic du 1éch boi NST xuét phat tir qua trinh tao giao tir, tuy nhién qué
trinh kich thich hormone va dap tng ciia bénh nhéan c6 thé anh huong t6i sy
hinh thanh 1éch boi NST.

* Bénh nhdn c6 ddap vimg kém véi kich thich buong trimg (low responders).

Gianaroli nam 2001 thiy ring nhitng bénh nhan budng tring dap ng
kém v&1 hormone kich thich thi phéi tao ra c6 1éch bdi NST 1a 68%. Nam
2003, De Sutter va cong sy thay rang nhitng ngudi dap tng kém voi hormone
kich thich thi ti 16 mang thai thanh cong thip hon rd rét so véi nhimg ngudi
dap binh thuong (17% so vdi 35%) 2.

* Bénh nhdn qud man buong trimg (high ovarian response).

Quéa man budng trimg duoc cho 1a ¢6 lién quan t6i sy xuat hién ciia cac phoi
bao da nhéan va diéu nay co mbi quan hé vai hién tuong roi loan NST.

Soares va cong su ndm 2003, nghién ctru trén nhiing bénh nhan qua man
budng trimg, tao ra nhiéu nodn, thiy rang ty 1& 1éch bdi NST cao hon so véi
nhom chimng .

* Bénh nhdn cé dy trir buong trimg giam (Reduced ovarian reserve).

C6 nhiéu cach danh gia kha ning du trir budng trimg, trong d6 thudng
duoc sir dung 1a danh gia nong d6 FSH vao ngdy tht 3 cta chu ki. Nong do
FSH ting cao hau hét nhu dong nghia voi sy suy giam du trit budng trimg,

dan dén suy giam so6 luong va chat lugng noan tao ra.
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Mot s6 nghién ctru cho thay rang ty 1é tré sinh ra bj Trisomy 21 ting déng
ké & phu nit tré tudi c6 kha nang du trir budng trimg giam. Tang néng d6 FSH c6
thé lién quan truc tiép dén dén ty 18 1éch boi NST ¢ moi Ita tudi .

1.5. Céc Ky thuét sang loc di truyén truéc chuyén phoi

Sang loc di truyén trudc chuyén phdi (Preimplantation genetic testing -
PGT) Ia xét nghiém vdé1 muc dich xac dinh céc bat thuong vé mat di truyén
clia cac phdi tao ra trong qua trinh thy tinh trong dng nghiém, trudce khi duoc
chuyén vao budng tir cung cta ngudi me. Mot sé phuong phap sang loc di
truyén trudc chuyén phéi:

+ PGT-m (Preimplantation genetic testing for monogenic/single
gene defects): 1a xét nghiém di truyén trude chuyén phdi cho cac bénh don
gen, cho cac cip vo chong mang cac bat thuong di truyén da biét, nham kiém
tra, tim kiém chat ch& dot bién don gen cu thé cua phoi. Cac phoi [am PGT-m
khong xac dinh khong bi bénh di truyén 6 thé duoc wu tién lua chon chuyén
vao budng tir cung ctia ngudi me

+ PGT-sr (Preimplantation genetic testing for structural chromosomal
rearrangements): Xét nghiém di truyén trude chuyén phdi nham tim kiém bat
thudng ciu tric nhiém séc thé, bao gdm ca cac rdi loan ciu trac nhidm sic thé
can bang va cac bat thuong cau trac khong can bang nhu thém hodc mat vt
lidu di truyén trén nhiém sac theé.

+ PGT- A (Preimplantation Genetic Screening for Aneuploidy): Xét
nghiém di truyén trudc chuyén phoi nhim tim kiém bat thuong sd luong
nhiém sic thé ctia phdi trude khi chuyén vao budng tir cung ctia nguoi me.

Ba loai PGT trén 1a cac thuat ngit méi thay thé cac thuat ngir sang loc di
truyén tién lam t6 (Preimplantation Genetic Screeing — PGS) va thuft ngir

chin doan di truyén tiém lam t6 (Preimplantation Genetic Diagnosis — PGD).
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Khai niém PGS hién dugc thuc hién thong qua PGT-A va PGD hién dugc
thuc hién boi1 PGT-SR hoac PGT-M.
1.5.1. Quy trinh sinh thiét phdi dé sang loc di truyén truée chuyén phoi

Sinh thiét phoi c6 thé thyuc hién & 3 giai doan khac nhau: sinh thiét trudc
va ngay sau khi nodn thy tinh (sinh thiét thé cuc tht nhét va tho hai), sinh
thiét phoi ¢ giai doan phan cat (ngay thir 3 sau thy tinh) hay sinh thiét ¢ giai
doan phdi nang (ngay thir 5 sau thy tinh). Mdi giai doan sinh thiét déu mang
uu diém, khuyét diém ciing nhu chi dinh riéng.

Quy trinh sinh thiét bao gdm viéc st dung kinh hién vi dédo ngugc dugc
gén hé théng vi thao tac dé cb dinh mau vat, mo clra s0 mang zona pellucida,
dung kim sinh thiét dé 14y mau vat ra khoi nodn hay phéi. Sau d6 nodn hay
phoi s€ tiép tuc dugc nuoi céy, mau vat dugc ¢b dinh dé sang loc phat hi¢n 16i
loan di truyén.
1.5.1.1. Chudn bi truéc sinh thiét

Céc té bao ngoai lai nhu tinh tring, té bao vién can duoc 1am sach trudc
khi sinh thiét nham trdnh chan doan nham DNA cia cac té bao ndy. Do viy,
nhirng bénh nhan c6 chi dinh thuc hién chan doan di truyén truge 1am to can
dugc thuc hién thy tinh trong 6ng nghiém bang phuong phap bom tinh tring
vao bao tuong nodn. Danh tinh cta nodn, phdi va miu vt ciing can duoc xac
dinh chinh x4c va kiém tra it nhét hai 1an & mdi khau trong su6t qua trinh thyc
hién nham dam béao két qua sang loc, chan doan di truyén ctia mau vat duoc
lién hé chinh x4c dén noan hay phdi tuong Gmg. Moi truong nudi cay va sinh
thiét ciing dong vai trd quan trong nhim dam bao sy phat trién tiép theo cua
phoi. Mdi trudng sinh thiét gitp qua trinh thao tic dé dang hon. Mot trong
nhitng moéi truong quan trong do la moéi truong khong co6 Ca2+ va Mg2+
(Ca2+ va Mg2+ free medium). Sau d0, phéi can dugc nudi cdy bang hé thong

chudi méi truong tuy thudc giai doan phét trién (vi du nhu hé thong méi
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truong G1, G2 (Vitrolife, Sweden) va dugc nudi trong tu cay 3 loai khi (5%
02, 6% CO2, 89 %N2) nham dam bao qua trinh phat trién ti wu ctia phoi.
1.5.1.2. M¢ cira s6 mang Zona

La phuong phap tao mot 16 & mang bao ngoai ciia phdi va tir vi tri ay,
kim sinh thiét dugc dua vao bén trong phoi dé 1dy mau vat ra ngoai. C6 3
phuong phap chinh duoc ding dé mo cira sé mang zona: phuong phap co hoc,
hoa hoc hay dung tia laser. P4 c6 nhiéu nghién ctru so sanh 3 phwong phép trén
vé hiéu qua 14m sang ciing nhu anh hudng dén sy phat trién cta phdi, nhung
nhin chung két qua phu thudc rat nhiéu vao kinh nghiém, k¥ ning ciing nhu su
khéo 1¢o ctia nguoi thyuc hién. Phuong phéap co hoc thuong duoc dung trong sinh
thiét thé cuc nhung twong ddi phuc tap. Phuong phap hoa hoc 1a st dung dung
dich acid Tyrode’s don gian hon nhung ty 1& phoi bao bi ly giai do bi tiép xuc
v6i dung dich acid twong ddi cao. Hién nay, dung tia laser d&¢ md cira s6 mang
zona duogc xem 1a phuong phap don gian va dé sir dung nhét 3.
1.5.1.3. Sinh thiét méau vt

Sau khi m& cira s6 mang zona, kim sinh thiét duoc dua qua cira s6 dé
vao khoang dudi mang zona. Puong kinh trong cua kim sinh thiét phu thudc
vao loai mau vat mudn sinh thiét. Vi sinh thiét phoi giai doan phan cit,
duong kinh trong cta kim sinh thiét thuong tir 35-40 um. C6 hai phuong phap
chinh dé lay mau vat ra ngoai. Thir nhat 14 tao ap luc 4m trong kim sinh thiét
dé hut phoi bao vao kim sinh thiét. Phoi bao c6 thé dugce hut toan bo hay mot
phan. Néu phoi bao chi duge hut mot phan vao kim thi can c6 thém lyc kéo dé
nhe nhang vira hat vira kéo phoi bao ra ngoai. Cach nay thuong duoc g dung
nhiéu nhéat trén 1am sang. Phuong phap thr hai, it dugc sir dung hon, 1a tao mét
ap luc duong tir kim sinh thiét (vi du nhu ddy méi truong vao khoang duéi mang
zona, vin xo4n bén ngoai mang zona) dé diy phdi bao ra ctra s6 mang zona. Doi

v6i sinh thiét phdi nang, khoang 10-30 “té bao ngoai” clia phoi (trophectoderm)
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duoc hit ra ngoai qua cira s6 mang zona, sau do lién két gitra khéi t& bao bén
ngoai va bén trong s& dugc cit bang phuong phap co hoc hay bang tia laser

Sau khi ldy sinh thiét, cac t& bao phdi duoc rira trong dung dich dém
phosphate (PBS) vo trung (Cell Signaling Technologies, Beverly, MA, USA),
dugc dit trong cac 6ng PCR 0,2 ml chira 2 pl PBS va sau d6 duoc chuyén
sang phong thi nghiém dé sang loc réi loan NST.

Phuong phép sinh thiét thé cuc dugce xem 1a phuong phép it gy ton hai,
it anh hudng dén sy séng va chét lugng ciia nodn va phdi nhat. Tuy nhién, két qua
chan doan di truyén thé cuc chi phan anh sy bat thuong di truyén clia ngudi me
ma thiéu di thong tin di truyén ctia ngudi cha va ctia phoi. Sinh thiét va chan doan
di truyén phoi o giai doan phdi nang duoc xem 13 k¥ thuat mang lai két qua di
truyén chinh x4c nhét hién nay v6i uu diém 1a nhiéu té bao duoc sinh thiét dé sang
loc, chan doan *'. Dong thoi, khi ap dung phuong phép nay, do khdi phoi bao van

duoc bao ton nén su phat trién tiép theo ciia phoi khong bi anh hudng.

: . Khoi phéi bao Té bao ngoai phoi
The cyre Phoibao  (inner cell mass) (trophectoderm)
. L, Sinh thiét pho1 giai _ _, _
Sinh thiét thé cuc Sinh thiét phoi nang

doan phan cit
Hinh 1.5. Ba giai doan thwe hién sinh thiét phéi
1.5.2. Cac k§y thuit sang loc di truyén trwéc chuyén phdi
Su thanh cong cua k¥ thuat thu tinh trong dng nghiém phuy thudc nhiéu
vao viéc co chon duoc phdi tét hay khong trudc khi chuyén vao budng tir

cung cua nguodi vo. Hién tuong 1€ch bdi NST & phdi nguodi trong qua trinh
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diéu tri bang thu tinh trong ong nghiém di duoc néu 1én tir lau va nhidu
nghién cuu cling da cong nhan hién tuong I¢ch bdi NST xay ra ¢ giai doan
truge khi 1am t6. Tir nhidu nim nay, viéc lua chon phdi da phﬁn dua trén
nhiing tiéu chuan hinh thai va tiéu chuan phat trién ciia phoi. Tuy nhién, nhiéu
chu ky chuyén phéi van that bai du cac phoi da duoc lya chon hinh thai tét.
Nhiéu nghién ctru da duoc thyc hién nham tim ra méi lién quan giita hinh thai
ctia phoi va réi loan NST nhung di dua ra két luan rang: hinh thai phoi phat
trién binh thuong ciing khong thé khang dinh phoi d6 khong c6 réi loan NST
va nguoc lai. Thuc t& cho thay, nhiéu phdi bao c6 réi loan NST nhung rdi
loan nay van cho phép phoi d6 phat trién dé cé hinh théi tot. Nguoc lai, nhiéu
phoi khong cé rdi loan NST nhung lai c6 hinh thai xdu néu dua trén céc tiéu
chuan lya chon hinh thai 2. Do viy, chi phan tich hinh thai khong du dé dua
ra quyét dinh Iya chon mdt phoi c6 vat liéu di truyén binh thuong trudc
chuyén phoi vao budng tir cung ctia nguoi vo.

O nguoi, mdi té bao co 2n = 46 NST, gém 23 cip NST (22 cip NST
thuong va 1 cap NST gidi tinh). O nam gidi, cap NST gidi tinh 1a XY; & nir
gidi cap NST gioi tinh 1a XX. Do vay nir gidi c6 23 loai NST, nam gidi c6 24
loai NST. Sy tdng hodc gidm s6 luong mat s6 NST trong 46 NST binh thuong
duoc goi la di bdi NST.

Sang loc di truyén trudc chuyén phoi (PGT-A) 1a phuong phap nham kiém
tra nhimg rdi loan NST cuia phdi trudc khi phdi duoc chuyén vao tir cung ngudi
vo, dugc chi dinh cho phoi tao ra tir cdp vo chéng tham gia IVF. PGT-A dugc
dac biét uu ti€n lam & nhitng bénh nhan co6 tién luong kém trong diéu tri thy tinh
trong 6ng nghiém nhu: me 16n tudi, nhiéu lan IVF that bai lam t6 lién tiép.

PGT-A lam ting kha nang thanh cong thy tinh 6ng nghiém cho phu nit &
moi lta tudi; giam ty 1€ bo thai do nhitng di tat r6i loan NST; mang lai hy

vong cho nhiing gia dinh cé tién st sinh con di tat, séy thai nhiéu 1an hoic
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thai chét luu khong r& nguyén nhan . K§ thuat nay cling huéng téi chuyén
don phéi, giam thiéu rui ro da thai, ddm bao stc khoe sinh san ngudi me. Thu
tinh dng nghiém két hop véi xét nghiém PGT-A duoc xem 1a bién phap du
phong céc réi loan di truyén som & mirc d6 NST, 1a bién phap chu dong dé
nguoi me sinh dugc con khdée manh. Vi¢e tang ty 1€ thanh cong trong IVF
nhd k¥ sang loc di truyén truéc chuyén phoi gitp rat ngan thoi gian diéu tri,
giam chi phi va hon hét giam thiéu t6i da nhimg ri ro gip phai cua viéc
chuyén nhiéu lan nhitng phoi khong thé séng vao budng tir cung.

Dé lam PGT-A gdm nudi cdy phdi dén ngay thir 3 hodc 5 rdi lam sinh
thiét phoi dé xét nghiém di truyén va phat hién rdi loan NST. Nhiing phoi
duoc két luan c6 vat lidu di truyén binh thuong s€ dugc uu tién chuyén vao
budng tir cung ciia ngudi vo. Nhu vdy dé thuc hién sang loc di truyén trudce
chuyén phoi can phai thuc hién hai k¥ thuat chinh 13 k¥ thuat sinh thiét phoi
va k¥ thuat xét nghiém di truyén caa phoi.
1.5.2.1. Ky thudt lai hupnh quang tgi ché FISH (Fluorescent in situ
Hybridization)

a) Khai niem va nguyén ly

Lai huynh quang tai chd 1a ky thuét gitip phat hién réi loan NST ciia phoi
bang phuong phap di truyén té bao - phan tir. K§ thuat lai tai chd phd bién nhat st
dung cac dau do huynh quang dé phat hién cac trinh tu DNA, va quy trinh thyc
hién duoc goi dudi cai tén Lai huynh quang tai chd - FISH(Fluorescence In Situ
Hybridization). Cac bién thé cua k¥ thuat FISH dugc cac nha di truyén hoc té bao
stir dung dé phat hién cac bat thuong vé NST ctia bénh nhan.

K§ thuat lai huynh quang tai chd (FISH) 1a k¥ thuat sir dung dau do DNA
gan huynh quang lai véi trinh tu DNA dic hiéu dich trén NST cua té bao ¢ gian
ky hodc cac NST ¢ ky giita, qua d6 phat hién duge sy ¢6 mat hay ving mit cia

mot doan gen nio d6 bang kinh hién vi huynh quang.



24

i 4-.,’*"*-‘
A e w"’ Muumuuumumm;'”
| |
. —
i g
= | = b—
% M’ﬂ‘ R E s aysaataRRaRE R asy ayillLd
d " |
- |

Hinh 1.6. Pau do huynh quang

b) Ung dung cia ky thudt FISH trong sang loc di truyén truée chuyén phéi

Nam 1992, k¥ thuat FISH lan dau tién duoc dua vao st dung sang loc di
truyén trude chuyén phoi. Nhitng két qua dau tién di thic day viéc sir dung
PGT-A trén lam sang véi hi vong s€ loai tror dugc céc phoi roi loan NST
trude khi chuyén phoi vao budng tir cung lam ting ty 16 dau thai va giam ty 1
sdy thai 3. Mot vai nghién ctru da cho thdy FISH lam giam ty 1¢ siy thai, ting
ty 18 thai lam t6 va ty 1¢ sinh sdng khi chuyén cac phéi duge sang loc bang k¥
thuat nay. Tuy nhién, sau khi PGT-A-FISH duogc dua vao stir dung rong rai thi
ngudi ta nhan thiy ty 16 c6 thai trén sb chu ky chuyén phoi khi st dung k¥
thuat nay khong hé ting. Thuc té, nhiéu nghién ctru tién ciru va thir nghiém
lam sang ngau nhién di chi ra k§ thuat nay khong lam cai thién két qua cia
sang loc di truyén trudc chuyén phoi trén 1am sang **, mic du van c6 mot sb
nghién ctru khac chi ra rang PGT-A-FISH c6 thé 1am tang ty 1& c6 thai trén dbi
tuong 13 ngudi vo nhiéu tudi 3. Vi nhitng v kién trai chiéu gay nhiéu tranh cii
trén ma k¥ thuat nay ngay cang it dugc str dung trén 1am sang trén thé gidi va
Viét Nam.
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C6 nhiéu gia thiét dugc dua ra nham giai thich nhiing yéu kém cua ky
thuat FISH trong PGT-A nhu: miu c6 chira chit ty phat huynh quang, dau do
thiéu tinh d3c hiéu, sd luong dau do s dung qua it, mdt s6 trinh tu dich ¢6
céu triic qua phire tap, ham luong rRNA thép, anh chup bi mat mau.

FISH chi kiém tra dugc mot lugng gidi han NST (téi da la 12 cap
NST) tir 1 té bao phoi ngay 3 nén ty 1& chan doan am tinh gia cao (phoi bi
léch bdi NST ma danh gia 1a binh thuong), FISH chi 1a két qua dai dién
chir khong cho ra két qua toan dién vé toan b 24 NST ciia phdi thai 3. Cac
nghién ctru dau tién st dung cong nghé sang loc NST toan dién cho thiy su
rdi loan NST c6 thé xay ra ¢ bat ky NST néo trong s6 24 NST cua phoi
thai. Diéu nay cho thiy viéc sang loc rdi loan cua tit ca cac NST 1a can
thiét dé xac dinh xem phoi c6 NST binh thudng hay khong 2.

Ngoai ra, k¥ thuat FISH 1a mot k¥ thuat khé thuc hién, doi hoi kinh
nhiém cta ngudi truc tiép lam trong khau c¢d dinh va dan trai phéi vao ra
phién kinh. Chinh nhiing yéu té nay khién két qua ciia PGT-A-FISH tr& nén
khac nhau theo timg labo. Két qua PGT-A-FISH con phu thudc vao chat
luong ciling nhu ) luong DNA mau, sy chuén bi tiéu ban va kha nang nhan
biét mau sdc tin hiéu huynh quang cua ngudi doc két qua, ¢ thé co hién
tuong am tinh gia. Vi nhitng khé khin va nhugc diém trén ma ky thuat FISH
it dugc st dung va kh6 dugc nhan rong trén toan thé gioi.

Do d6, trong tim trong linh virec PGT-A gid day dd chuyén tir sinh thiét
phoi ngay thtr 3 (blastomere) sang 14y mau phdi ngay 5/6 (trophectoderm) va
st dung k¥ thuat sang loc toan bo bo NST, dé cung cdp danh gia chinh xac
hon vé chit lugng cua phéi thai.
1.5.2.2. Ky thuat KaryoLite BoBs (BACs - on - Beads)

a) Khai niém va nguyén ly

Hién nay, m{t cong nghé mdi dugc goi 1a KaryoLiteTM trén Beads (KL-
BoBs) di duoc stra d6i tir lai ghép gen so sanh dd dwgc phat trién dé phat

hién sb lugng va tdn that ctia ban sao DNA. Xét nghiém nay chtra do bao



26

pht d6 phéan giai thap cua tat ca cac NST va cung cap thong tin liéu luong
vé vung gan va ving dau cudi cia mdi nhanh NST. Ngoai ra, c6 3 dén 4 hat
trén mdi NST va mdi hat chtra 3 dau do NST nhan tao 14n cin dé mé rong
vung dich lai.

b) Ung dung ky thudt KaryoLite BoBs trong sang loc phéi

Ty 18 that bai cia KL-BoBsTM 13 2% va ty 1& am tinh gia va duong tinh
gia 1a <1%, ngudng phat hién kham 13 50% . Uu diém cia xét nghiém nay la
nhing r6i loan NST c6 thé dugc phat hién nhanh 24h , chi can 50 ng DNA 1a
du va khong can cay té bao.

Hién nay, mdt ) trung tam tai Viét Nam da tién hanh sang loc di
truyén trude chuyén phdi & mirc do 24 NST béng k¥ thuat KaryoLite BoBs; k§
thuat nay str dung hat Bead (BoBs, Perkin Elmer, USA) va c6 kha nidng phat
hién thé di bdi ciia 24 NST. Nhung nhuoc diém cia BoBs 13 khong phat hién
duoc hién tuong da boi do phu thude ) luong probe dugc lai. Do s6 luong
probe han ché két hop véi viée st dung san phém ctia khuéch dai toan bd bd gen
(Whole Genome Application /WGA) s€ lam tang ty 1€ probe khong duoc lai do
ty 1é mat alen (Allele Drop-Out /ADO) ctia bo kit PicoPlex tdi thicu 1 20%.
1.5.2.3. Ky thudt lai so sanh by gen CGH (Comparative Genomic Hybridization)

a) Khai niém va nguyén ly

K§ thuit lai so sanh bo gen 1a mot k¥ thuat di truyén té bao phan tir dung
dé phan tich danh gia nhiing thay ddi trong qué trinh sao chép vé sb luong
(nhiéu/it) trong thanh phan DNA cta mau duoc xét nghiém.

Cung mot luc ky thuat CGH cé thé kiém tra dugc toan bo NST trong mot té
bao & bat cir giai doan phén chia nio ma khong can ki thuat ¢ dinh té bao. Trong
k¥ thudt ndy, sir dung k¥ thuat lai so sanh/d6i chiéu cia DNA can xét nghiém da
dugc danh ddu mau xanh véi DNA cua NST binh thuong sir dung 1am chimg
duogc danh diu mau do. Ty 1é gitra phan huynh quang xanh/ phan huynh quang d6
doc theo NST thé hién sb luong NST cua mau thir véi mau ching. Néu mau
huynh quang xanh dic hiéu cho NST ting du ra chiing t6 c6 ting thém NST (thé

tam nhiém), trai lai néu mau huynh quang do ting du ra 13 biéu hién thiéu NST.
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b) Ung dung ky thudt CGH sang loc di truyén trieée chuyén phéi

K§ thudt nay duoc ap dung lan dau tién trén phoi nguoi vao nam 1996.
Dung k¥ thuat CGH dé tAm soat phoi da phat hién ra sy da dang va tan suét roi
loan NST cua phoi, khéng dinh réng tat ca cac NST cua phoi déu co thé bi roi
loan trong giai doan trudc khi lam t6. Mot s6 rdi loan chua ting dugc phat hi¢n
trong chan doan trudc sinh nay da phan nio sang t6 va dugc coi 1a nguyén nhan
dan dén phoi ngimg phat trién, khong lam t6 hodc siy thai & giai doan rat sém.

Ky thuat CGH c6 thé phat hién dugc nhiing rdi loan ma k¥ thuat FISH
khong thé phat hién duogc, vi du nhur dit doan NST. Tuy nhién diém han ché
vé 1am sang cua k¥ thuat CGH 1a do phiic tap cua k¥ thuat va tra 10i két qua
cham phai sau 4 ngdy. Mot bt loi chinh cia CGH théng thuong 13 khong co
kha nang phét hién quang sai NST cau trac ma khong c6 thay doi sd lugng
NST, chiang han nhu kham, chuyén dich NST can bang va nghich dao. Hon nita,
d6 phan giai cia CGH théng thudong 1 mot van dé thuc té 16n lam han ché cac
ung dung 1am sang cua nd. Mac du CGH da dugc chimg minh 1a mot k¥ thuat
hiru ich va dang tin cdy trong nghién ctru va chan doan rdi loan di truyén ciia con
ngudi, cac img dung chi lién quan dén tong s6 bat thuong. Do d6 phan giai gidi
han, khong thé phat hién rdi loan nho hon 5-10 Mb bang cach sir dung CGH
thong thuong. Dé phat hién nhimng bt thudng nhu vay, can c6 mot ki thuat co
d6 phén giai cao. a- CGH vuot qua nhiéu han ché nay.
1.5.2.4. Ky thudt lai so sanh by gen dung chip DNA (Array Comparative
Genomic Hybridization-aCGH)

Trong s6 cac ky thuat sang loc r6i loan NST, k¥ thuét lai so sang dung
chip DNA (aCGH) 1a k¥ thuét dau tién duoc sir dung rong rai trén 1am sang
va duoc coi 1a tiéu chuin vang trong sang loc di truyén trudc chuyén phoi tir
nam 2010. K¥ thuat aCGH don gian va cho két qua nhanh hon k¥ thuat CGH
co dién. Nguyén 1y cia k¥ thuat nay ciing gan gidng nhu k¥ thuat CGH nhung

c6 do nhay cao, ky thuat thao tac don gian va nhanh hon.
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a) Khai niém va nguyén ly

K§ thuat array CGH thuc hién viéc so sanh mau ADN can phan tich véi
mau ADN chung va thong qua su khac biét giita 2 ADN nay dé phat hién céc
truong hop mat doan hodc nhan doan néu co trén ADN. Nguyén 1y cua k¥
thuat array CGH dugc dya trén kha ning bat cip (base pair) hoic con duoc
goi mdt cach khac 1a lai (hybridise) gitra mot mach don cia ADN nay va mdt
mach don cia ADN khéc theo nguyén tic bd sung giita cac bazo adenin (A)
va Tymin (T), Guanin (G) va Cytozin (C) cua céac nucléotit 7.

b) Ung dung kj thudt lai so sanh bg gen ding chip DNA trong sang loc
di truyén truéc chuyén phéi trong thu tinh trong ong nghiém

Tt nam 2010, k¥ thuat aCGH dd duoc kiém chimg xac minh va ng
dung trong diéu tri 1am sang phuc vu chan doan tién 1am to trén toan thé gidi.
K¥ thuat lai so sanh b gen duogc dac trung boi dd phan giai cao, loi thé chinh
ctia n6 ddi véi CGH thong thuong. DO phan giai tiéu chuan khac nhau giita 1
va 5 Mb, nhung c6 thé ting 1én dén khoang 40 kb bang cach bo sung mang
v6i cac dong vo tinh. aCGH dugc ching minh 1a k¥ thuat mang lai két qua
vuot trdi dé phat hién nhiing réi loan NST .

Alfarawati da str dung aCGH dé kiém tra 500 phoi ngay nim cua 93 cip vo
chong thuc hién thy tinh trong dng nghiém cho két qua: hon 1 nira so phoi
(56,7%) c6 1éch boi NST. Gan 1 nira s6 phoi ngay nim 1a binh thuong trong khi
chi ¢6 37,5% s6 phoi ngay 3 13 binh thuong vé NST. Diéu nay chimg t6 réi loan
NST c6 anh hudng dén sy phat trién ciia phoi. Nghién ctru cing ching t6 tudi
me cao 1a yéu td nguy co gay rdi loan NST: ty 1¢ nay ting giita cac nhom 31-37
va 38-47 tudi twong tmg 1a: 51 va 60,7%. Trong do, cac rdi loan NST ciing ting
tuong ung: ty 16 1éch boi NST 21 ting gap 10 lan, ty 16 1éch boi NST 12,14,18
tang gap 5-6 1an, va ri loan NST xay ra & tat ca cac NST.

Nhiéu thtr nghiém 1am sang dbi ching ngau nhién da ching minh k¥
thuat aCGH c6 hiéu qua 1am sang lam ting ty 1& co thai, giam ty 18 sdy thai &

phéi duge chuyén so véi chi sang loc hinh thai don thuan .
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K§ thuat lai so sanh bd gen dung chip DNA c¢6 nhiéu wu diém vuot troi
so v6i cac ky thudt trude d6 nhu: Danh gia trén toan bo 24 NST trén 1 1an xét
nghiém duy nhat. K§ thudt nay cho phép phat phan tich toan bd bd gen va
phat hién chinh xac cac roi loan NST khong céan bﬁng nhu: 1éch boi, mat
doan, thém doan. Hon nira, st dung aCGH khong doi hoéi can dinh hudng
trong chan doan, day la uu diém vuot troi so voi k¥ thuat FISH.

Mit khac, aCGH con cho phép phat hién cac dot bién dang kham véi
mirc kham tir 10-30% tiy thudc d6 1a dot bién rdi loan s6 lugng hay dot bién
cau tric NST ©.,

Tuy nhién, k¥ thuat lai so sanh bd gen dung chip DNA ciing thé hién nhiing
yéu diém nhu: khong phat hién su tai sap xép can (chuyén vi twong hd, dao
doan, chuyén vi Robertson va chén doan twrong hd) va mot sd tai sip xép khong
can (dot bién diém, xoa, lap doan 14 & ngoai do phan giai cua ky thuat). Ciing
nhu da trinh bay ¢ trén, aCGH chi phat hién dugc mirc kham tir 10% trd 1€n, do
vay s€ bo sét nhiing truong hop co ty 1€ kham dudi ngudng do.
1.5.2.5. Ky thudt gidi trinh tw thé hé méi (Next Generation Sequencing-NGS)

a) Khai niéem va nguyén ly

A-CGH 14 k¥ thuat dau tién dé cho phép sang loc dugc ca 24 NST va da
duoc coi 14 “tiéu chuan vang” cia PGT-A thuc hanh. Tuy nhién, cong nghé giai
trinh tu thé hé méi NGS gan day da duoc gi6i thiéu cho dé ung dung trong PGT-
A v6i do chinh xac va ty 16 thanh cong cao hon a-CGH. K§ thuét giai trinh tur thé
hé méi la mét cude cach mang vé cong nghé giai trinh tu vi néu giai trinh tu
Sanger chi cho phép giai trinh tu khong qua 1500bp, hay pyrosequencing khong
qué 100bp, thi giai trinh tu thé hé méi cho phép giai dugc tir 36 Gb dén 600Gb, co
nghia 13 cho phép giai trinh tw nguyén bd gen. Cong nghé nay thuc té 13 phuwong
thirc giai trinh ty dong thoi va lugng 16n cic doan ngan nucleotide. Do vay k¥
thuat giai trinh tu thé hé méi con duoc goi la giai trinh ty b gen. Ky thuat NGS
duogc ky vong 1a 1am gidm gié thanh cho PGT-A va c6 do chinh xéc cao.
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b) Quy trinh hoat dong cua gidi trinh ti thé hé méi

Giai trinh tir thé hé méi (NGS) yéu cau t6i wu hoa viée khuéch dai DNA dé
giam c4c san pham gia (artifact) trong sudt qua trinh khuéch dai. Sau khi khuéch
dai DNA, cac san phém gia co thé duge xac dinh va loai bo boi cac phﬁn mém
tin sinh. C6 hai thiét bi chinh duoc st dung gan day cho PGT-A 1a Miseq cua
Ilumina va PGM ctia Thermo. Sau khi khuéch dai DNA, khoang 50 ng mdi mau
DNA dugc cit bang enzyme thanh hang triéu doan va tap hop lai (pooled) cho
viéc chuén bi thu vién. Chuan bj thu vién 1a tit ca cac doan DNA duoc gén VOl
adapter va mot ma vach. Sau khi tao thu vién, hoac budc nhii trong PCR duogc
thuc hién véi PGM, hodc budc PCR cau ndi duoc thuc hién véi Miseq. NGS
cung cap thong tin tai mdi locus chir khong phai gitra cac locus. Ky thuat nay da
duoc chuan hoa cho phat hién di bdi toan bo bd NST, di boi khong phan manh
(>50 Mb), hoic cac doan mat, ldp dang ké vé mat 1am sang. K¥ thuat nay khong
thé phat hién thé kham néu khoang 50% mau la thé kham, mau s& dugc cho 1a
phoi bat thudng hodc bat thuong thé kham 2.

Quy trinh hoat dong ciia NGS bao gom 4 giai doan chinh sau day:

Buée 1: Chuén bi thu vién

Thu vién 1a cac phan doan DNA. Céc mau DNA dugce kiém tra chit luong
bang phuong phap dién di va duoc phan doan (fragmentation) bang siéu am.
Tiép theo cac phan doan DNA nay dugc két ndi v6i cac ma vach (barcode) va
duogc danh dau (indexing) cho cac budc phan tich méy tinh tiép theo.

Budc 2: Lai véi caic mau DNA do (probe) dic hiéu (2):

Sau khi d3 chuén bi duogc thu vién 1a céc phan doan DNA, cac thu vién
nay s€ dugc dung dé lai v6i cac mau do duoc thiét ké dic hiéu cho céc locus
quan tam. Trudc khi doc, cac thu vién nay duoc kiém tra chat luong trén thiét
bi Tapestation (Agilent) va dinh luong bang may Qubit (Life Technologies).
Dung PCR v6i modi dic hiéu adapter dé khuéch dai cac doan DNA trén gia

bam thanh tirng clone.
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Bwdc 3: Doc trinh tu

Thu vién duoc doc trén thiét bi giai trinh tu thé hé méi nhu NextSeq
HiSeq hoac Miseq. Viéc doc trinh ty dugc thuc hién theo quy trinh 2x150 chu
ki, két qua nhan duoc sé 1a 3.5 Gb trinh tu.

Buéc 4: Phan tich sb liéu

Dit liéu duoc xtr Iy bang phan mém Bluefuse Multi. Phin mém nay cho
phép phat hién cac dot bién, tinh toan thong ké y nghia giita cac mau nghién ctru.

Nhimg sai khéc hay dot bién phat hién s& duoc so sanh va kiém chimg véi co

s& dir liéu dot bién gen ngudi (HGMD) tai http://www.hgmd.cf.ac.uk/ac/index.php.

Buéc 1: Chuan bi thw vién Budc 2: Lai v6i cic miu DNA do

fylafsly

Pl 2] (3) L‘f, % g
O 1 O et
Sequencing Cycles @ T
Digital Image
Data is exported to an output file l T

Cluster 1 > Read 1: GAGT...
Cluster 2 > Read 2: TTGA...
Cluster 3 > Read 3: CTAG...
Cluster 4 > Read 4: ATAC... Text File

Budc 3: Doc trinh tw Buéc 4: Phén tich s6 liéu

Hinh 1.7. Quy trinh thye hién gii trinh tu thé h¢ méi
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¢) Ung dung ky thudt gidi trinh tw thé hé méi trong sang loc di truyén
trieée chuyén phéi trong thu tinh trong ong nghiém

K§ thuat nay bat dau dugc 4p dung rong rii & mot sé nude chau Au va
My tir nim 2014 dé phén tich NST cua phdi nang. Sang loc rdi loan NST
truéc chuyén phoi dua trén ki thuat NGS khac rat nhiéu so véi cac ki thuat
khéac. NGS thuc hién chi trén mét vai té bao phoi, dir liéu chinh xéc, k¥ thuét
phan tich don gian, cac thiét bi dang tin cdy va c6 gia thanh hop 1y. Sang loc
r6i loan NST dua trén k¥ thuat NGS tao ra nhiéu loi ich hon aCGH nhu giam
chi phi giai trinh ty, c6 kha ning danh gia ton thuong céu trac NST, kha ning
tuy dong hoa cao giup giam thiéu nhiing sai sét trong qua trinh thyc hién.
Panh gia s6 luong ban sao NST dua trén NGS c6 thé mang lai nhiéu loi ich
cho mang-CGH bao gdm: (i) giam chi phi trinh tw DNA c6 thé thuc hién bang
cong nghé phan tich théng luong cao va sd lugng mau c6 thé duge giai trinh
tu déng thoi trong mot thir nghiém; (ii) ting cudng phat hién mot phan hoic
phan doan aneuploidies nhu 13 két qua cua sy gia ting tiém nang trong do
phan giai phan tich NST dén mot vai megabases; (iii) ting pham vi dong cho
phép phat hién kha ning phat hién kham trong cac mau da bao; (iv) khd ning
tu dong hoa kha ning chuan bj thu vién sip xép dé giam thiéu 13i cua con
ngudi, giam thoi gian thyc hanh va cho phép thong luong va tinh nhat quan
cao hon. Gan ddy chung toi di nghién ctru lidu NGS c6 thé dugc ap dung
dang tin cdy cho PGT-A hay khong bang cach thuc hién xac nhén tién 1am
sang rong rai cua mot giao thuc sang loc aneuploidy 24-NST dua trén
NGS. Nghién ctru d chirng minh rang NGS 1a mot phuong phap manh mé

c6 thé tim thdy mot noi trong tmg dung 1am sang thong thuong.
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Bang 1.1: So sanh cac ky thudt sang loc phoi

Next Generation

FISH BACs-on-Beads .
Sequencing
Dé chinh xac * * A A J 4k ok
Phan tich toan bo 24 cap NST x v v
- s LY = e b ~r x x v{ J
Xét nghiém tur mau don bao (1 té bao) Vai dim D6 chi tigt rit cao
Xét nghiém di béi (k nguyén chiéc) v v v
Xét nghiém NST bét thudng nhiéu hon 2 boé v x x

1.6. Ung dung ciia k¥ thuit giai trinh tu thé hé méi trong sang loc di truyén
trude chuyén phdi trong thu tinh 6ng nghiém

FISH 14 k¥ thuét dau tién duoc st dung trong PGT-A, nhung di sém boc
16 cac nhuoc diém 1én trong xét nghiém sang loc va hién nay it con dugc ap
dung trén thyc tién 1am sang. A-CGH 1a ky thuat dau tién dé cho phép sang
loc duoc ca 24 NST va hién tai duoc coi 1a “tiéu chuan vang” cua PGT-A
thuc hanh. Tuy nhién, cong nghé giai trinh tu thé hé méi NGS gan day da
duoc gidi thiéu cho dé tng dung trong PGT-A vé&i do chinh xac va ty 1¢ thanh
cong rat cao, chi phi phu hop trong thuc tién 14m sang.

1.6.1. Pic diém cia ky thuit NGS

Giéng nhu céc k¥ thuat trén, PGT-A st dung NGS can thuc hién WGA
v6i té bao dugc sinh thiét dé tao ra ¢ lugng DNA cho xét nghiém.

Sau khi duoc khuéch dai, DNA phoi dugc phan manh va gén barcode dac
trung dé theo doi. Hang trim nghin nhitng doan nho DNA phdi di duoc gin
barcode (tir nhidu mau sinh thiét phdi) duge tron va giai trinh ty song song.

Sau khi giai trinh tu, phdn mém may tinh chuyén dung duoc st dung dé
phan biét cdc ma vach theo ddi mau, do d6 c6 kha ning tach biét cac két qua

theo mau sinh thiét.
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Sau khi tach biét, mdi doan trinh tu tr mdi mau s& duoc so sanh voi hé
gen tham chiéu va dong voi ving NST tuong (mg ctia no.

So luong nhiing trinh tu da dugc déng doc theo chiéu dai caa mdi NST
sau do duoc tinh toan.

Vi s6 lugng trinh tw d3 duge dong nén ty 18 véi sd ban copy trong mau gdc,
thé mdt nhiém va thé 3 nhidém c6 thé duogc phan biét rd rang dua trén su tdng hoac
giam ) lugng cac trinh tu da dugc dong doc theo chiéu dai cua NST.

1.6.2. Ung dung k§ thuit NGS trong sang loc di truyén truéc chuyén phéi

Nhiéu nghién ctru gn day dd chimg to giai trinh tu thé hé méi 14 mot
cong nghé mang tinh dot pha va s€ gilt mot vi tri quan trong trong thuc hanh 1am
sang thy tinh trong dng nghiém. Céac két qua 1am sang thu dugc trong nghién ciru
tir k¥ thuat PGT-A sir dung phuong phap NGS 1a rat dang khich 1¢.

Vai trd tiém ning ciia NGS trong PGT-A di duoc Yin va cs © danh gid,
qua viéc phan tich 38 mAu sinh thiét phoi nang dung ca SNP array va NGS. Tat
ca 26 phoi ludng boi va 6 phdi 1éch boi dong nhat déu dugc xac dinh chinh xac
bang ca SNP array va NGS. Hon nita, NGS ciing phat hién duoc tit ca 6 phoi co
su chuyén vi NST khong can bang, mot trong sd do khong duoc phat hién boi
SNP array.

Néam 2014, Fiorentino va cong sy da thuc hién mdt nghién ciu hdi ciru dé
xé4c nhan viée sir dung NGS cho PGT-A trén nhing té bao don: 18 dong té bao
don ¢6 bat thuong vé NST va d3 biét NST dd; 190 san phém khuéch dai toan bo
hé gen tir mot phdi bao (duoc phén tich trude d6 bang a CGH) tir 68 chu ky
PGT-A dugc danh gia bing NGS. Tong thé, 4993 NST da duoc kiém tra, co t6i
402 NST bat thuong. Xét trén tong sd 4993 NST duoc kiém tra, NGS c6 do
nhay 12 100% va do dic hiéu 99,98%. Xét trén tong thé 208 mau duoc kiém tra,
ca do nhay va dg dac hic¢u la 100%. Pdi véi NST khong tuong ximg vai aCGH,
NGS da duoc x4c minh 13 cho két qua trisomy 18 duong tinh gia (khéng duoc



35

phat hién khi sir dung a CGH va dugc kiém tra bang k¥ thuat thi ba 1a q PCR thi
13 binh thuong). Tuy nhién, vi hién tuong duong tinh gia nay xay ra trong mau
sinh thiét ¢ rat nhiéu nhting 1éch bdi khac, nén vé téng thé su déng nhét vé su
léch boi NST ctia phoi gifta cac k¥ thuat nay 1a 100% (208/208) .

Dua trén thanh cong cta cac danh gia tién 1am sang ban dau nay, Fiorentino
va cs 2 da thyc hién mot nghién ciu tién ciru dé danh gia tiém nang 1am sang
NGS khi thuc hién song song v6i a CGH trén cac mau sinh thiét phoi nang.
Téng sd 192 phdi nang tir 55 chu ky PGT-A duoc sinh thiét va duge danh gia
boi ca NGS va a CGH. Nhiing két qua phu hop tuong dwong giita 2 phuong
phap 12 191/192 phoi nang (99.5%). Xét trén tong thé 192 phdi nang, ca do nhay
va do ddc hiéu ciia NGS déu 1a 100%, Trong tong sb 4608 NST dugc kiém tra,
c6 211 NST (4,6%) 13 bit thudong. Xét trén tong 4608 NST, do nhay cua NGS 1a
100% (221/221, 95CI: 99,25-100) va do dac hi€u 1a 99,98% (4333/4334, 95
CI:99,87-100). Truong hop duy nhit c6 sy khong twong dong giira 2 phuong
phap 1a truong hop 16ch boi nhiéu NST, va c6 sy sai chan doan & NST s6 22 va
ca 2 phuong phap déu dua ra khuyén cao khong chuyén phoi nay. Mot lan nita,
mot mau c6 sy khong tring khép vé mot vai léch boi, do d6 NGS dat duoc téng
thé 100% ca d6 nhay va do dic hiéu. Chuyén 50 phdi cta 47 phu nit cho két qua:
34 trudng hop 6 thai sinh héa bao gdm 30 trudong hop cé tai thai va tim thai
(64%), 3 truong hop chi c6 thai sinh héa va 1 truong hop siy thai. Tong cong
cho ra 32 phéi 6 tui thai (ty 16 1am td 62%) va sinh ra 31 dia tré khoe manh.

Yang va cs thuc hién mot nghién ctru 1am sang ngéu nhién nham kiém
chung hiéu qua cia NGS dung trong PGT-A so sanh voi a CGH. Trong nghién
ctru nay, 172 bénh nhan (do tudi trung binh ctia me 1a 35.2 £ 3.5) dugc chia ng?tu
nhién vao 2 nhom. Nhom thir nhat (n=86) duogc sang loc phoi nang NGS, trong
khi nhom thtr hai (n=86) phéi nang duoc sang loc bang a CGH. Tét ca phdi nang
dd duoc dong phoi sau khi sinh thiét va chd két qua PGT-A. Sau do, 1 hoic 2
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phoi nang ludng boi duoc rd dong dé chuyén trong chu ky chuyén phoi dong
lanh tiép theo. Két qua tuong duong nhau 100% vé két qua sang loc di truyén
giitta NGS va a CGH. Hon nita, két qua chuyén phoi ciing cho két qua twong
duong nhau vé ty 18 ¢6 tim thai (74.7 so véi 69.2%, p>0.05) va ty 1& lam t6 (70.5
S0 VGi 66.2%, p> 0.05), 1an luot ciia NGS va aCGH ©.

Nam 2018, Friedenthal da thyc hién nghién ctu dadnh gid hi¢u qua
ctia PGT-A-NGS trong thy tinh 6ng nghiém chuyén don phoéi, cé so sanh
v6i PGT-A — aCGH. Nghién ctru trén 916 chu ky chuyén don phdi déng,
bao gom 548 chu ky PGT-A-NGS va 368 chu ky PGT-ACGH. Két qua la
ty 18 lam t6 cua trong nhom dugce lam PGT-A- NGS cao hon nhom dugc
1am PGT-ACGH (71,6 so voi 64,6). Ty 18 c¢6 thai tién trién trén sd tré
sébng va ty 1& co thai sinh héa ciia 2 nhém PGT-A-NGS va PGT-ACGH
lan luot 1a: 62% so voi 54,4% va 8,7% so voi 15,1%. Ty 18 say thai ¢ 2
nhom 1a tuong dwong nhau :12,4% va 12,7%. Nhiing két qua trén din dén
két ludn sang loc di truyén trude chuyén phoi bang NGS c6 nhiing két qua
tdt hon trén ty 1& c6 thai va ty 18 tré sinh sdng so voi k§ thuat aCGH ©°.

Nam 2017, Coates va cong su da tién hanh thir nghiém 1am sang ngau
nhién c¢6 dbi chimg so sanh hiéu qua PGT-A-NGS trén 2 nhom chuyén phoi
d6ng va phoi twoi trén 179 bénh nhan. Ty 1¢ 1am td, ty 1& c6 thai va ty 16 tré séng
& nhom phoi dong va phoi tuoi 1an luot 1a 75% so vai 67%, 80% so voi 61% va
77% so voi 59%. Két qua cho thdy co su tién bo déang ké trong thu tinh ong
nghiém du c6 ding chuyén phoi dong hay phéi tuoi c6 lam PGT-A-NGS mic du
két qua ciia chuyén phoi déng cé tot hon so véi chuyén phdi tuoi ©”.

Dé danh gia ty 18 co thai ciia PGT-A-NGS so voi thu tinh 6ng nghiém
thong thuong, Liss va cong sy da thuc hién nghién ctru thuan tap tién ctru trén
197 cap vo chdng, 112 nguoi vo duoc chuyén phoi dong di duoc sang loc di
truyén bang NGS, nhom chimg gdm 85 ngudi vo duge chuyén phdi déng chi
duoc sang loc hinh thai trudc chuyén phoi. Két qua cho thiy PGT-A-NGS

mang lai hiéu qua vuot troi so voi IVF don thuan. Ty 18 thai lam to, ty 1¢ thai
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lam sang lan luot 14 41,2% so v&i 22,2% va 42% so véi 23,5% (p<0,05). Ty 1¢
tré sinh sdng ciing cao hon han (42% so v6i 23,5%). Hon nita, PGT-A-NGS
gitip giam ty 18 sdy thai (9,6% so v&i 28,6% & nhom khong 1am sang loc
trudc chuyén phoi, p=0,027)%.

Dua trén két qua ctia nhitng nghién ciru trén, tac gia két luan rang NGS la
k¥ thuat c6 do chinh xac, hiéu qua va cé trién vong str dung thuong quy trong
sang loc di truyén trudc chuyén phoi nham ting hiéu qua cua k¥ thuat thy tinh
6ng nghiém .

Tai Viét Nam, hau nhu chua c6 cong bd nao vé xay dung, danh gia qui
trinh va do tin cay cua xét nghi¢ém nay tai Viét Nam, do vay viéc nghién ctru
tmg dung k¥ thuat NGS trong sang loc 24 NST trudc chuyén phéi ciing nhu
str dung k¥ thuat nay danh gia cac yéu t6 anh huong toi két qua thu tinh dng

nghiém 1a can thiét.
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Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
2.1.1. Poi twong nghién ciru

-Pbi twong nghién ctru ciia muc tiéu phan tich két qua chin doan di
truyén trudc chuyén phoi bang ki thuat giai trinh ty thé hé moi & cac phoi thu
tinh trong dng nghiém bao gdm cac phdi cua cac cip v chong co nguy co
cao, thuc hién sang loc phoi.

- P6i tugng nghién clru ctia muc tidu danh gia hiéu qua chan doan di
truyén trudc chuyén phoi ddi voi két qua co thai trong thu tinh trong dng
nghiém va mot sd yéu to lién quan dén tinh trang rdi loan nhiém sic thé trudc
chuyén phdi gdm cac cip vo chdng thuc hién k¥ thuat thu tinh trong dng
nghiém dong y tham gia nghién ctru.

2.1.2. Tiéu chuén lya chon

- Lua chon déi tuong nghién ctru phuc vu sang loc: dat tir mgt trong cac
tiéu chudn sau:

+ Ngudi vo trén 35 tudi.

+ Tién str that bai lam t6 lién tiép

+ Tién sir say thai tai dién (tir 2 14n).

+ Cap vo chong dong ¥ tham gia nghién ctru.

2.1.3. Tiéu chuan loai trir

- Cac ddi tuong sau sé& bi loai trir khoi nhom theo doi dé danh gia hiéu
qua ciia phuong phép sang loc khi vi pham tir mét trong cac tiéu chuan sau:

+ D1 dang tir cung

+ Nguoi xin noan, xin phoi.

+ Bénh nhan bi lac ndi mac tur cung tai tr cung hoac buéng trung

+ Tinh dich d6 ngudi chdng bat thuong

+ Truong hop khong thuc hién theo chi dan cua bac si va nghién ctru

+ Khong du ho so nghién ciru hd tro sinh san.
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2.2. Phuwong phap nghién ctru
2.2.1. Thiét ké nghién ciru

Nghién ctru mo6 ta
2.2.2. C& miu nghién ciru
2.2.2.2. Co méu nghién ciru muc tiéu 1: Phdn tich két qud chdan dodn di
truyén trude chuyén phéi bang kj thudt gidi trinh tw thé hé méi & cdc phéi thu
tinh trong éng nghiém
N1 dung nghién ctru nay chung to1 sit dung phuong phép nghién ciru mo ta
cit ngang c6 phan tich. Do vay, ching ti tinh ¢& miu cho nghién ctru theo
cong thirc trén phan mém Sample Size cua to chirc Y té Thé gioi WHO:

p(1-p)
dZ

n=Z%1.02) X

Trong do:

n = C& miu tdi thicu

Z-2) biéu thi d6 tin cay. Néu db tin cdy cua nghién ciru 12 95%, twong
ung véi o = 5% thi Z.a2) = 1,96

d 1a d6 sai léch cua nghién ctru so voi thue té (vi khi nghién ctru 1a két
qua ctia mot quan thé = N, ma khong phai toan bd cong ddng nén khi ap dung
cho cong déng s& co sai léch d nhat dinh. Do sai 1éch nay chi trong gidi han
0,1% t6i 10%. Chung toi chon gia tri d = 0,055 dé dam bao giéi han cho phép
vé thong ké.

p la ty I¢ dai dién cho ti€u thirc nghién clru (ty 1¢ roi loan NST) duoc xac
dinh & muc tiéu nghién ctru va lién quan dén do sau cta nghién ctru.

1 — p biéu thi ty 1 binh thuong.

Ap dung vao nghién ciru nay:
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Do tin cay = 95% tuong ting voi a = 5% thi Z.an) = 1,96

p = 56% = 0,56 (ty 1 phoi nang co 16i loan NST theo nghién ciru ciia F
E. Fragouli D. Wells 7,

q=1-0,56=0,44

d=0,055

Tir cong thire trén, tinh dugc ¢& mau t6i thiéu cho nghién ctru 1a 313 phoi. O
nghién ctru nay, thuc té 603 phoi nang da duoc st dung danh gia.
2.2.2.1. C& mdu nghién ciru cho muc tiéu 2: Panh gid hiéu qud chan dodn
di truyén trude chuyén phéi doi voi két qua c6 thai trong thu tinh trong ong
nghiém va mot so yéu té lién quan dén tinh trang réi loan nhiém sdc thé trudec
chuyén phéi.

Cd& mau udc luong duge tinh theo cong thue:

= = 2
|2, R-D) +2,, BT+, (1-2,)

[Pl 'Pn)z

1=

Trong do:

- Bg tin cay (1-a) =0,95.

- D6 manh kiém dinh (1-B) = 80%.

- Py : Ty 18 c6 thai tién trién ctia nhém khong sang loc di truyén 24 NST
trude chuyén phdi, trong nghién ctru 1y P; =41,7% theo tac gia Yang (2012)

- P,. Ty 18 c6 thai tién trién ciia nhom duoc sang loc 24 NST trude
chuyén phéi, trong nghién ctru lay P, =69,1% theo tac gia Yang (2012) .

Thay vao cong thirc tinh duoc ¢& miu tdi thiéu cho mdi nhom 1a 51.

Trén thyc té, nghién ctru ndy tién hanh trén 60 cip vo chong modi nhom.
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2.2.3. Chon miu nghién ctru

2.2.3.1. Muc tiéu 1: Phén tich két qua chan dodn di truyén truée chuyén phoi
bang k thudt gidi trinh tw thé hé mdi & cdc phéi thu tinh trong 6ng nghiém
Lua chon di twong nghién ctru gdm céc phoi cua cac cdp vo chong thuc hién
ky thuat thy tinh trong 6ng nghiém c6 phdi nang tao ra bang phuong phap
tiém tinh trung vao bao twong nodn (ICSI) tai Vién Mo phoi 1am sang Quan
d6i — Hoc vién Quan Y trong thoi gian tir thang 10 nam 2017 dén thang 8 nim
2018. Sb phdi nay bao gdm ca 288 phdi dugc sang loc nhiém sic thé & muc
tiéu 2. Toan bd cac phdi nang 13y 1an luot tir khi nghién ctru cho dén khi du sb
lugng nghién curu.

2.2.3.2. Muc tiéu 2: Pdanh gid hiéu qud chdn dodn di truyén truée chuyén
phéi doi véi két qua c6 thai trong thu tinh trong ong nghiém va mét sé yéu té
lién quan dén tinh trang réi loan nhiém sdc thé trude chuyén phoi:

+ Nhom 1 (Nhom sang loc di truyén bang PGT-A): 60 cip vo chong
hiém mudn théa mén tiéu chudn lya chon dugc ap dung phuong phap sang loc
PGT-A-NGS

+ Nhém 2 (Nhom khong duge sang loc bang PGT-A): 60 cip vo chong
vo sinh dat tiéu chuan nghién ctu. Tién hanh cic budc twong ty nhu ddi
tuong nghién ctru nhung khong tién hanh sang loc di truyén rdi loan 24 NST.
2.2.4. Phuwong tién va quy trinh thuc hién

bé thu thap cac thong tin lya chon bénh nhan vao mau nghién ctu
dung tiéu chuén lya chon va tiéu chuan loai tri, déng thoi thu nhap cac
bién s nghién curu: tuéi, tinh chat kinh nguyét, tinh trang vo sinh, loai vo
sinh, thoi gian voO sinh, tién sir séy thai, tién st IUI thét bai, tién su that

bai 1am t6 thu tinh 6ng nghi¢m.
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Giai doan 1: Khdm va diéu tri kich thich phéng noin

- Kham: danh gia chiéu cao, can ning cta bénh nhan, do huyét ap

- Tién hanh cac xét nghiém:

+ Xét nghiém dbi voi nguoi vo:

1. Siéu am kiém tra tir cung, phan phy

2. Chup XQ voi tir cung

3. Xét nghiém ndi tiét nguoi vo (FSH, E,, LH, TSH, AMH, beta hCG,
Progesteron, Prolactin).

+ Xét nghiém dbi voi ngudi chdng: Xét nghiém tinh dich do

- Kich thich phong noan, thu noan trén bénh nhan lam IVF

Tién hanh kich thich phéng noén theo phac dd dang duoc sir dung rong
rai hién nay trén thé gi6i cling nhu Viét Nam (phac d6 long protocol, phac d6
flare-up, phac dd antagonist).

Giai doan 2: Tién hanh kj thuat IVF/ICSI (thy tinh 6ng nghiém/
Tiém tinh trung vao bao twong noan)

Noan dugc got sach céc té bao nang xung quanh, mdi nodn truéng thanh
duoc dit vao trong mot giot G-IVF plus c6 thé tich 5 pl, tinh trang sau loc
rira cho vao giot ddu PVP dan moéng dit tai trung tAm dia petri c6 dudng
kinh 3 cm c6 phu dau Ovoil. K¥ thuat ICSI thyc hién trén dia nhiét cua
kinh hién vi dao ngugc Nikon TE2000, d6 phong dai 200 1an c6 gan b vi
thao tac. Noan dugc xoay sao cho thé cuc & vi tri 6 hodc 12 gio roi ¢d dinh
bang kim giit tai diém 9 gid. Tinh tring dugc hut vao kim tiém, va tiém
tinh trung vao trong bao twong cua nodn tai diém 3 gid. Noan sau khi thuc

hién ICSI duoc rira 2 1an trong mdi truong G-IVFE plus sau d6 tiép tuc dugc
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nudi ciy trong moi trudng G1, trong ta 4m Bench-top, Origio BT37 khi tron

6% CO2, 5%02, 37°C.

Hinh 2.4. Tiém tinh trung vao bao twong nodn

* Nguon: Phéi bénh nhan nghién ciru
- Nuéi cdy phdi:

Sau 16 - 18 gio thuc hién k¥ thuat ICSI (tiém tinh trung vao bao tuong
noan), noan dugc danh gia thu tinh, noan thu tinh binh thuong duoc nudi céy
trong moi trudng G2 dén ngay 3, danh gia chat luong va duc 16 mang trong
sudt c6 kich thudce 7um rdi tiép tuc nudi cdy dén giai doan phai tii.

Phoi dén ngay thtr 5 khi tr¢ thanh blastocyst sé dugc lya chon theo céac
tiéu chuan hinh thai cia tac gia Gardner dé sinh thiét sang loc gen trudc khi
trir dong. Phoi ngay 5 duoc danh gia theo hé thong danh gia diém cia tac gia
David K Gardner tai cac thoi diém trude sinh thiét, sau sinh thiét va sau ra

dong 1.
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Bing 2.1: Pdnh gid phoi nang theo tiéu chudn ciia Gardner D. K (1999)

Sw phdt trién ciia khoang phoi nang

1

Giai doan sém phoi nang: khoang phoi <50% thé tich ctia phoi.

2

Phoi nang: khoang phdi >50% thé tich ctia phoi.

Phoi nang day du: khoang phdi chiém hoan toan thé tich phoi.

Phoi nang mé rong: khoang phoi phat trién, mang trong suét mong.

5

Phoi nang dang thoat mang: 12 nudi bat dau thoat khoi mang trong suét.

6

Phoi nang da thoat mang: phoi nang da thoat khoi mang trong sudt.

Xép logi cho nu phéi (ICM)

A

Khi c6 nhiéu t€ bao, gan két chét voi nhau.

B

Khi chi c6 vai té bao gan két long 1éo.

C

Khi c6 rat it té bao.

Xép logi cho ld nuéi (TE)

A

Co nhiéu t€ bao tao nén bi€u mo lién két chat ché vai nhau.

B

C6 it té bao; lién két 10ng 1éo.

C

Co rat it t€ bao tao nén mot bieéu mo long 1éo.

ICM: Inner Cell Mass TE: Trophectoderm Epithelium

Bing 2.2. Xép logi tiéu chudn danh gid phoi

Xeép loai Tiéu chuan

Tt Phoi c6 do gian nd > 3. Phan loai ICM va TE la: AA; AB; BA

Trung binh | Phéi c6 dd gian nd > 3. Phan loai ICM va TE la: BB; CA

Xau Phoi c6 d6 gian né < 3.

Hoac phdi c6 do gian nd > 3 nhung phan loai ICM va TE la:
AC; BC; CB; CC
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- Sinh thiét phdi nang va rira mau chira té bao phéi sinh thiét dwoc:

Céac phoi thu tinh trong 6ng nghiém dat mdc thoi gian 5 ngay tudi
(khoang 60 té bao) s& dugc sinh thiét dé 1ay ra khoang 3 dén 5 té bao boi cac
chuyén vién phéi hoc tai phong nuéi cdy phéi cua Trung tdm Thu tinh nhan

tao. Qua4 trinh sinh thiét dugc tién hanh nhu sau:

+ Chuan bj dia sinh thiét:

Str dung dia petri sinh thiét phoi 30x10mm (Falcon) vo tring va danh sb.

Dung micropipet tao 4 giot moi truong sinh thiét phdi va 1 giot moi
truong PVP, thé tich mdi giot 1a Spl.

Phu diu OVOIL dang long va dé 6n dinh mét gid trong ti ciy 37°C
khong c6 CO2.

MTST — @) «—— PVP

OO OO

Hinh 2.1. Chudn bj dia sinh thiét phoi
MTST. Mbi trudng sinh thiét - G2.

+ K§ thuat sinh thiét:

Khéi dong may vi tinh va phan mém laser.

Gan kim giit (bén trai) va kim sinh thiét (bén phai) vao hé thong vi thao tac.

Chinh ap luc cua kim sinh thiét: hat 1 doan ddu OVOIL vao kim, tiép
theo hut 1 doan PVP (moi trudong nay c6 do nhdt cao s€ giap cho ap luc cua
kim 6n dinh hon).

Cho cho hinh thanh phoi nang va c¢6 6 - 10 té bao 14 nudi chui qua 16

thiing thi tién hanh sinh thiét.



46

Chuan bi dia sinh thiét.

Pit timg phoi ti vao timg giot mdi trudng sinh thiét, dé ti am 37°C,
trong thoi gian 10 phat.

Xoay phoi nang dé dua cac té bao 14 nudi chui qua 16 thung & vi tri 3 gio.

Cb dinh phoi bang kim giir tai vi tri 9 gio.

Dung kim sinh thiét c6 duong kinh 20pum vira hut vira kéo té bao 14 nuoi,
két hop véi laser dé cat roi khoi phoi ti.

Céc té bao 14 nudi sinh thiét dugc rira qua 3 giot mdi truong PBS1X+
1% PVP (30ul/1 giot) roi chuyén vao tuyp eppendorf cing voi thé tich PBS
2,4pl, cat trong hop chuyén dung va giri dén labo di truyén.

Céc té bao sinh thiét duoc s& duoc chuyén vé Labo sinh hoc phéan tir thude

Bo mén Giai phau ctia Hoc vién Quan Y dé kiém tra bat thuong vé mit di truyén.

Hinh 2.2. Sinh thiét phéi bao tir phéi tiii

* Nguon: Bénh nhdn nghién ciru
1. Kim gitr 3. T€ bao 14 nudi dwoc sinh thiét
2. Phoi tui 4. Kim gitr
Phéi tai sau sinh thiét, rira qua 4 giot méi truong G2 va chuan bi dong

lanh bang ky thut thuy tinh hoa.



47

- Quy trinh déng lanh phéi tii bang ky thudt thuy tinh hod theo phwong
phap Cryotop cua Massashige Kuwayama (2005).

Pong lanh phoi tai thuong quy st dung bd kit dong lanh cua hang
Kitazato, cia Nhat Ban san xuét. Ap dung quy trinh dong lanh cuc nhanh theo
phuong phép Cryotop cua Masashige Kuwayama (2005)

Hinh 2.3. B¢ moi truong va dung cu lwu trir phoi

1. Moi truong dong lanh 2. Cryotop 3. Pia repro

KITAZATO

2.
S5 g

Hinh 2.4. B¢ moi truong va dung cu ra dong phoi

1. Moi truong ra dong 2. Pia repro 3. Dia petri
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+ Chuan bj méi trudng:

MBoi trudng can bang (ES) va méi truong thiy tinh hoa (VS) duoc chuan
bi khoang 30 phut trude khi st dung va giit & nhiét d phong (25 - 27°C).

Ghi nhan ES, VS1, VS2, mdi giéng chira 300 ul mdi truong.

Hinh 2.5. Chudn bi méi trwong dong lanh

+ Can bang tham thiu:

Dit phoi tii vao giéng ES, ngay sau khi tiép xtc v6i moi trudng can
bang, thé tich phoi s& giam di nhanh chéng do hién tugng mat nudc va tir tir
tré vé trang thai ban dau, thoi gian trong ES 1a 15 phit.

+ Thuy tinh hoa:

Sau khi hoan thanh budc cin bang, chuyén phoi sang giéng VS1, sau 60
gidy, chuyén phéi sang giéng VS2 trong 30 gidy, luc nay thé tich phoi s& giam
thém lan nita, phoi bi co rat lai. Nhanh chéng dit phoi 1én phan dau cua
cryotop véi lugng rat it moi trudng thuy tinh hoa, roi nhing tric tiép vao nito
16ng, toan bo qua trinh dién ra trong vong 1 phut 30 giay.

+ Luu tri:

Sau khi ddy nip dung cu chira phdi cho vao cassette da ghi ddy du thong

tin bénh nhan va cét vao thung ni to 1ong.
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Giai doan 3: Gidi trinh tw gen (mé td chi tiét é phu luc 2)
- Khuéch dai toan bo hé gen
- Diéndi gel agarose
- Kiém tra nong d ADN sau qud trinh khuéch dai todn bg hé gen bang Obit
- Chudn bi thw vién cho qua trinh gidi trinh tu trén hé thé'ng NGS

- Gidi trinh tu

Phwong phdp phan tich dit liéu gidi trinh ti va xdc dinh réi loan NST
Trong sudt qua trinh giai trinh tw, phin mém Real-time Analysis s& tao
ra cac file dir liéu bao gdm théng s6 duoc st dung cho phan mém Miseq
Reporter dé phan tich thir cdp. Ca hai phdn mém nay déu dugc cai tich hop
san trong hé thdng giai trinh ty Miseq. Cac chi sb bao gdm: cac cluster dat
tiéu chuan, chit lwong trinh tu nucleotide dat do chinh xac 99,999% (Q30),
gia tri phasing va pre-phasing trong qua trinh giai trinh ty’? .

Chung t6i sir dung phdn mém Miseq Reporter phién ban 2.6 dé phan tich
dir liéu giai trinh ty tht cip. Qua trinh nay bao gdm: phan tach dir liéu cia cac
mau trong cing 1 1an chay thanh céc file dit liéu riéng, chuyén dit liéu dang
anh chup thanh file trinh tu chit c6 dang FASTQ file, so sanh va can chinh
theo trinh tu tham chiéu va goi tén cac nucleotide hoan chinh va cac da hinh
nucleotide. Tir d6, dua ra két luan vé phan tich nhiém sic thé ciia phoi.

Giai doan 4: Chuyén phéi vio buong tir cung ciia nguwoi vo sau khi da
sang loc réi loan NST

1. Quy trinh chudn bi niém mac chuyén phéi heu cho nguoi vo

Bénh nhan dugc dung li¢u phap hormone ngoai sinh trong quy trinh
chuin bj ndi mac tir cung theo phac dd chung cta bénh vién, cu thé nhu sau:

+ Vao ngay 2-3 cua chu ky kinh, bénh nhan duoc tién hanh siéu

am danh gia t&r cung, niém mac tir cung, 2 budng tring. Dya vao két qua
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tham kham va tién st ctia nguoi bénh bit ddu dung thudc véi liu
estrogen phu hop.

+ Kham céc ngay 7 va 10 dé danh gia NMTC. Tai cac ngay 7 va 10 néu
NMTC < 7 mm, xem xét ting lidu estrogen.

+ Kham céc ngay 14, 16 néu NMTC du day (7-14 mm) va khong c6 bat
thuong thi cho don thude thém progesteron dé mé ctra s6 1am to. Néu chua du
day thi cho thudc hen kham tiép theo sau mdi 2-5 ngay. Néu siéu &m & cac lan
tai kham, niém mac tir cung < 7 mm thi quyét dinh huy chu ki do niém mac tir
cung mong (c6 thé theo ddi tdi da dén ngay 28, trong cac lan tai kham, néu
tién luong niém mac khong thé du day dé chuyén phoi thi c6 thé huy chu ki

som hon ma khong chd dén ngay 28).

2. Quy trinh rd déng phéi tii bang kj thudt thuy tinh hod theo phwong
phap Cryotop cua Massashige Kuwayama (20035)

+ Chuan bi méi truong rd dong:

Hinh 2.6. Chudn bi méi trwong ri dong

Moi trudng rd dong (TS) duoc chuan bi trong dia petri duong kinh

35mm.
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MBoi trudong hoa tan (DS), moi trudng rira (WS) lan luot duge cho vao

cac giéng DS, WS1, WS2 cuia dia repro, mdi giéng chira 300u]1 moi truong.

Moi trudng rd dong duge 1am 4m dén 37°C trong thoi gian it nhat 1a 1,5

gid. Cac méi trudng con lai duge lam 4m dén nhiét do phong (25 - 270C).

+ Ra dong phoi thi: Cryotop chira phoi 1y tir trong nito 1ong, dugc
nhung truc tiép vao moi truong rd déng TS, phdi s& rdi khoi cryotop vao trong

moi truong. Sau 1 phut, chuyén phoi sang méi truong hoa tan DS.

+ Pha lodng: Phéi duoc dé trong moi trudng hoa tan trong 3 phut, & day
ndng do ciia chat bao quan bén trong phoi sé duoc hoa lodng, hinh dang cia

phoi dan duoc phuc hoi.

+ Rura: T méi trudng hoa tan, phéi 1an luot chuyén sang WS1 trong 5
phat va WS2 trong 1 phut, trong giai doan nay phoi s€ dugc khoi phuc lai
hoan toan hinh thai nhu trudc khi trit lanh, chat bao quan lanh trong phdi
dugc kéo hét ra moi truong. Sau d6 phoi duoc chuyén sang moi trudong nudi
cdy G2 va nudi trong til cdy Benchtop & nhiét d6 37°C, 6% CO2, 5%02 trong
thoi gian 2 gid trude khi tién hanh chuyén phai.
3.Chuyén phéi

Phoi ¢ két qua xét nghiém NST binh thuong s& dugc rd dong va chuyén
vao buéng tor cung cho bénh nhan sau khi niém mac bénh nhan da dat du tiéu
chuan. Panh gia két qua sau 14 ngay chuyén phoi. Theo ddi két qua c6 thai
sinh ho4, c6 thai lam sang va ti I¢ thai tién trién.

Dudi day 1a so d6 nghién ctru 4p dung va danh gia ky thuat sang loc réi

loan NST trudc chuyén phdi trong thy tinh dng nghiém
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Céc cip vo chong vo sinh
¢0 chi dinh lam IVF

Khéng

Déi tugng du tiéu chuan > Déi twong loai triv

nghién ctru

DPong ¥ tham gia vao

nghién ctru
Nhém 1 — Nhém Iam PGT-A Nhom 2 - th'zm khéng lam PGT-A
(60 cap vo chdng) (60 cap vo chong)
PGT-A Khong l[am PGT-A

\/

Dong phoi, chuan bi niém mac

'

Chuyén phdi va theo doi sau chuyén phoi

Nhan xét két qua

Hinh 2.1. So dé nghién ciru
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2.2.5. Cac bién s6 va chi s6 nghién ctru
2.2.5.1. Pic diém ciia bénh nhin

- Tudi vo: phan thanh cac nhém <35 tudi, 35-39 tudi, 4045 tudi va >45 tudi.

- Loai vo0 sinh:

+ V6 sinh nguyén phat (vo sinh I): hai vo chong chua timg ¢ thai, mic
du d3 sdng v6i nhau trén mot nim va khong dung bién phap tranh thai nao.

+ V0 sinh thtr phat (v sinh II): hai cdp vo chéng c6 it nhat mot 1an thu thai
tur nhién trude day (bao gdm ca siy thai, thai luu, thai ngoai tir cung), nhung sau
d6 khong thé co thai lai du sdng véi nhau trén mot nam va khéng st dung bién
phép tranh thai nao.

- Tién st san khoa:

+ Thai luu: Thai chét ma con luu lai trong budng tir cung & bat ky tudi
thai nao.

+ Tién st sdy thai: tién st sdy thai 1a khi thai nhi dugc tdng ra khoi tur
cung khi chua c6 kha niang séng doc 1ap, trong nghién ctru nay ching toi 1dy
mdc thai nhi trude tun 20 coa thai ky.

+ Thét bai IUI: Cap vo chdong timg thyuc hién TUI nhung khong cé thai
1am sang, khong c6 xuat hién tai 6i trong budng tir cung.

+ That bai 1am t6 IVF: Khong c6 thai 1am sang sau chuyén phoi

-Nodng d6 FSH co ban (baseline plasma FSH — b FSH) 1a néng d6 FSH
trong méu tai thoi diém ngay 2-3 cua chu ky kinh.

-Noéng do E2: dinh lugng vao ngiy bd sung progesteron trong chu ky
chuén bi niém mac tir cung bang E2 va P4.

- Do day niém mac tir cung: Khoang cach xa nhat gitta viing can am giira
co tir cung va niém mac tir cung do trén mit phang vudng goc véi truc doc
giita trung tdm cua tir cung trén siéu am. Puoc xac dinh trong ngay bd sung

P4. Tinh bang don vi mm.
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2.2.5.2. Pdc diém ciia phéi va roi loan NST ciia phoi.

- Ty 18 phdi bi ri loan NST: s6 phdi c6 16i loan NST (bao gom di boi, da
boi, roi loan cau triic NST) trén téng sd phoi duoc kiém tra bang ki thuat giai
trinh tu thé hé mai.

- Vi phéi bi r6i loan NST, tién hanh khao sat:

+ S luong NST bi 16i loan: 1 NST hay nhiéu hon: duoc phan thanh bt
thuong xdy ra trén 1 NST, xdy ra trén 2 NST va > 3 NST.

+ R&i loan nhiém sic thé: Bao gém ca roi loan cu tric va rdi loan sb
lwong nhiém séc thé

+ R&i loan sb luong hay rdi loan ciu trac NST, v6i mdi rdi loan NST,
tién hanh xac dinh rdi loan xay ra trén NST nao va la loai r6i loan nao? Tir do
dua ra nhan dinh.

+ Léch boi nhiém séc thé: Thém hodc mét tr mot nhiém sic thé trd 1én
trong phoi.

+ Pa boi: nhiém séic thé 12 bdi sé ciia n 16n hon 2n ciia bd nhidm sic thé
don boi.

- Réi loan vé s6 luong NST:

+ Thé khong nhiém la rbi loan mét ca 2 NST cua mot cap NST.

+ Thé don nhiém 14 r6i loan mat 1 NST caa mot cap NST.

+ Thém tam nhiém la thém mét NST cua mét cap NST.

- R&i loan céu trac NST:

+ Mét doan: 13 mét di mot doan NST ctia mot NST.

+ Thém doan: thém mot doan NST vao mot NST.
2.2.5.3. Pdc diém phat trién ciia phoi dwgc chuyén cia cd 2 nhém

- Tong s6 phoi 1a tong sb phdi duge chuyén vao budng tir cung clia ngudi vo

sau khi duoc sang loc béng NGS hodac sang loc hinh thai
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- Thai sinh hoéa: Puoc chan doan khi xét nghiém BHCG >25 UI/ ml r6i
giam BHCG nhung khong phat trién thanh thai 1am sang.

- Thai 1am sang: dugc chin doan khi siéu &m dau do duong am dao c6
tai 6i trong budng tir cung.

- Say thai: c6 tai 6i hodc cac thanh phan cua thai rdi say thai (trudc 20 tudn)

- Say thai tai dién: say thai lién tiép tir 3 1an tro 1én.

- Thai tién trién: thai phat trién sau tuan 12.

- Pa thai 13 hién tuong co su phat trién cua nhiéu thai trong budng tir
cung, tinh ca song thai cung tring va khac tring.

- Chira ngoai tir cung: trudng hop phdi 1am t6 va phat trién ngoai budng
tr cung

S6 chu ky c6 thai sinh héa

- Ty 1€ c6 thai sinh hoa = x 100

Téng sd chu ky chuyén phoi

Téng so tui thai siéu Am dwoc

100

- Ty 16 lam th: = ——eo T & S U
j Tong s6 phoi chuyén vao tr cung

N 1A \ Téng s6 chu ky siéu 4m thdy tdi 8i sau chuyén phoi
- Ty 1€ c6 thai 1am sang: = 2 e o Y P X 100
: Tong so chu ky chuyén phoi

S6 chu ky cé thai tién trién

x100

- Ty 1é thai tién trién: =
Y Téng sd chu ky chuyén phoi

S6 chu ky c6 so sinh séng sau dé

- Ty 1¢ sinh con séng: = x 100

Téng s6 chu ky chuyén phoi
2.2.5. Dia diém va thoi gian nghién ciu
- Pia diém: Bénh vién Tam Anh, Vién Mo phoi 1am sang Quan doi —
Hoc vién Quan Y
- Thoi gian nghién ctru: tir thang 10 ndam 2017 dén thang 8 nam 2018.
2.2.6. Xir Iy s6 liéu
Dit liéu giai trinh ty dwoc phén tich bang phin mém Miseq Reporter 2.6 va

BlueFuse Multi 4.0 cua hang [llumina M.
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- S6 liéu khao sat duoc phan tich bang phan mém STATA 12.0.

S6 lidu duoc nhap vao hé théng co so dir liéu béng cach ma hoa cho tung
bénh nhan, timg phdi va luu trong file dudi dang file excel. Dé tai sir dung cac
thuat toan vé phan tich thong ké mo ta, thong ké suy luan va phan tich tuong
quan (cac thuat toan c6 y nghia thong ké khi p < 0,05). Trong do, phan tich
thong ké mé ta ddi vai bién dinh tinh duoc thuc hién thong qua dudi dang tan sb
va ty 1é phan tram, dang d0 tip trung (trung binh, trung vi) va do phan tan (bién
dd, do léch chuan, phuong sai) voi cac bién dinh luong 7 . Str dung cac kiém
dinh phu hop véi timg loai s6 liéu va dic diém phan bd cua dit liéu.

Xac dinh twong quan, lién quan giita cac bién dinh luong qua hé sd
tuong quan va hdi quy tuyén tinh. St dung hé sé twong quan Pearson r dé
danh gia moi twong quan giita cac bién dinh lwong co phan phdi chuan.

Hé s6 twong quan r ¢ gia tri (-1) — (+1), r > 0 twong quan la dong bién,
r < 0 twong quan 1a nghich bién.

r < 0,3: twong quan yéu

0,3 <r<0,5: tuong quan trung binh

0,5 <r<0,7: tuong quan chat

r>0,7: twong quan rat chit.

Dbi voi phan tich hoi quy tuyén tinh: xay dung phuong trinh toan hoc
thé hién mdi quan hé giira 1 bién sb dinh lugng voi mot hay nhiéu bién khac
(bién doc 1ap): Y =a+bx1 + cx2 + dx3 + ...

Y: bién s6 phu thudc (1a bién dinh lwong, phan bb chuan)

X: bién doc 1ap (co thé 1a bién dinh lugng hodc dinh tinh)

a: hang s6

b, ¢, d: hé so
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2.2.7. Pao dirc nghién ciru

- Nghién ctru da duge chap thuén boi Hoi dong dao dirc trong nghién ctru y
sinh hoc ctia Hoc Vién Quén Y s6 3985/QD-HVQY ngay 06/4/2017.

- Nghién ctru nay str dung mot phan s liéu trong dé tai nghién ctru cap Nha
nudc: “Nghién ciru ing dung k¥ thuat giai trinh tu gen thé hé méi trong sang loc
161 loan nhiém séc thé trudc chuyén phoi”.

- Nghién ctru dugce sy chép thuan cua cac co s¢ thuc hién IVF

- Trude khi tién hanh nghién ctru, cac d6i tuong nghién ctru duge tu van vé
muc dich nghién ctru, quyén loi va trach nhiém khi tham gia nghién ciru.

- Cac thong tin riéng lién quan t6i ddi tuong nghién ciru duoc giir kin.

- Céc d6i tuong nghién ctru ¢6 nhu cau diéu tri, chan doan hoan toan tu
nguyén, khong lya chon gidi tinh khi sinh.

- Béi tuong duoc doc ky va ky cac vin ban cung cap thong tin vé nghién
ctru cho dbi tuong nghién ciu trude khi tham gia, ban thao thuan tham gia

nghién ctru, phiéu déng y tham gia.
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Chuong 3
KET QUA NGHIEN CUU

Nghién ciru bao gdm hai muc tiéu nghién ciru voi hai nhom doi tugng
nghién cuu:

+ Muc tiéu 1: Tién hanh phan tich két qua chan doan di truyén trudc
chuyén phdi bang k¥ thuat giai trinh tu thé hé méi & cac phoi thy tinh trong
6ng nghiém trén 603 phoi cua cac cdp vo chéng thuc hién k¥ thuat thy tinh
trong 6ng nghiém c6 phdi nang tao ra bang phuong phép tiém tinh tring vio

bao tuong noan (ICSI) tai Vién md phdi quan déi — Hoc vién Quan Y.

+ Muc tiéu 2: Panh gia hiéu qua chan doan di truyén trude chuyén phoi
dbi v6i két qua co thai trong thy tinh trong 6ng nghiém va mot s yéu t6 lién
quan dn tinh trang rdi loan nhidm séc thé truéc chuyén phéi trén 60 cip vo
chéng duogc lam PGT-A va 60 cap vo chéng khong lam PGT-A tai Bénh vién
Tam Anh.

3.1. Panh gia két qua PGT-A trudc chuyén phdi ciia cac phéi thu tinh trong
ong nghiém.
3.1.1. Két qua khuéch dai dwoc DNA tir miu phdi bao

Két qua ap dung trén 603 mau phoi nghién ctru co6 578 mau phdi (chiém
95,9%) da khuéch dai thanh cong h¢ gen va dugc phan tich su roi loan & ca 24
NST sir dung phuong phap NGS-PGT-A. Chi c6 4,1% tuwong tng voéi 25 mau
phoi khong thanh cong trong budc khuéch dai toan bo hé gen. 25 mau nay khong

duoc tiép tuc phan tich trong cac budce sau do.
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WGA khong thanh
cong
4,1% ( 25/603)

B WGA khong thanh cong

B WGA thanh céng

WGA thanh cong
95,9% (578/603)

Biéu dé 3.1. Két qua khuéch dai toan bj hé gen ciia 603 mdu nghién civu
T4t ca 578 san phém WGA du diéu kién thuc hién trong cac budc tiép theo
(budc chuan bi thu vién va giai trinh tw). Cac dit liéu giai trinh ty dang tin ciy (>
Q30) méi duoc st dung cho céc budc phan tich tiép theo. Két qua cho thiy k¥ thuat
NGS cho phép phat hién bét thudng vé s6 luong ciia tit ca 24 NST ctia phoi ngudi
voi do tin ciy kha cao (confident > 75%). Pac biét, ky thuat ndy co thé phat hién
cac bét thuong lién quan toi cdu tric NST véi kich thude 16n (> 20 Mb).
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Hinh 3.1. Phéi IVF 5 ngay tuoi khong phdt hi¢n réi loan NST

(Nguon: Két qud phéi AM3 ciia bénh nhin V. T. M.A: 46, XX)
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Chromosomal Position

Hinh 3.2. Phéi IVF 5 ngay tudi phdt hién léch bgi ¢ 1 NST

(Nguon: Két qud phéi T3 ciia bénh nhén D. T. T.: 45, XY, -17)
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Chromosomal Position

Hinh 3.3. Phéi IVF 5 ngay tuéi phdt hién lgch bgi & 2 NST

(Nguon: Két qud phéi H2 ciia bénh nhan N. T. H.: 46, XY, -16, +15)



61

4.00
360
320

220
240
z.00  Hileartgns

Copy Mumber

160

1.20

020

040

~ a9 & - o © A - R Ol s e

Chromosomal Position

Hinh 3.4. Phéi IVF 5 ngay tuéi phdt hién léch bgi & 3 NST

(Nguon: Két qud phéi HI2 cia bénh nhan T. T. H.: 43, XY, -2, -10, -22)
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Hinh 3.5. Phéi IVF 5 ngay tuéi phdt hién léch bi ¢ nhiéu NST

(Nguon: Két qud phéi HU3 ciia bénh nhan N. T. H.: 42, XY, -2, -5, -6, -22, +4)
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Chromosomal Position

Hinh 3.6. Phéi IVF 5 ngay tudi phdt hién bit thuwong ciu triic NST

(Nguon: Két qud phéi HU3 ciia bénh nhin D. T. B. T.: 46, XY, +10pq 103.48
Mb, -12pq 83.59 Mb)
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3.1.2. Ty 1¢ réi loan NST & phdi ngay 5
Bing 3.1. Ty 1¢ réi loan NST ciia 578 mdu nghién ciru

Thong s6 | Sophdi | Ty Ié Sais | 95% khodng
NST (n) (%) chuan tin cdy
R6i loan NST 247 42,7 2,1 39,7 47,8
Khong roi loan NST 331 57,3 2,1 53,2-61,3
Téng s6 578 100

Nhin xét: Trong tong s6 578 mau dugc phan tich, phat hién c¢6 331 miu
phoi khong phat hién rdi loan NST (chiém 57,3%) va 247 mau phoi phat hién réi
loan NST (chiém 42,7% tong s6 phoi).
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3.1.3. Pic diém rdi loan NST & phéi ngay 5

Bing 3.2. Dic diém réi loan NST ciia phéi 5 ngay tuéi IVF

Réi loan NST S6 phoi Ty 1¢
Chi r6i loan sb lugng NST 173 70,04%
Chi rdi loan ciu tric NST 28 11,34%
Phoi thé kham 36 14,57%
R6i loan ca s6 lugng va cau trac NST 8 3,24%
Dang thé kham c6 kém rdi loan s6 luong NST 2 0,81%
247 100,0%

Nhén xét: Trong 247 miu phoi mang ri loan NST ¢6 173 miu co bat
thuong vé sd lugng, 28 mau c6 bat thuong vé ciu trac NST, 36 mau dang thé

kham NST, 8 mau vira ¢6 bat thuong vé cau truc vira cé bat thuong vé so

luong NST va 2 méu phoi dang thé kham mang bét thuong sb lugng NST.

Dang bt thuong s6 lwong NST 1a dang phd bién nhat & cac mau phoi IVF
5 ngay tudi (chiém 70%). Cac truong hop vé bat thuong cu tric hodc thé kham
thi it gip hon. Cac dang nhu bat thudong két hop nhu bét thuong sd lugng va ciu
trac cung trong 1 phdi hodc dang thé kham c6 kém theo bat thuong sd luong thi

hiém khi gap, chi chiém 1an luot 14 3,2 % va 0,8% trong tong sd 578 truong hop

duoc danh gia.
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Bing 3.3. Ty 1¢ réi loan sé lwong NST ciia phéi 5 ngay tuéi IVF

BT SLNST Khéng BT SLNST
NST | Tong sophot | phdi BT % klsl‘glfghgiT %

1 578 9 1,56% 569 98,44%
2 578 11 1,90% 567 98,10%
3 578 12 2,08% 566 97,92%
4 578 15 2,60% 563 97,40%
5 578 13 2,25% 565 97,75%
6 578 9 1,56% 569 98,44%
7 578 7 1,21% 571 98,79%
8 578 17 2,94% 561 97,06%
9 578 6 1,04% 572 98,96%
10 578 17 2,94% 561 97,06%
11 578 5 0,87% 573 99,13%
12 578 12 2,08% 566 97,92%
13 578 15 2,60% 563 97,40%
14 578 10 1,73% 568 98,27%
15 578 19 3,29% 559 96,71%
16 578 32 5,54% 546 94,46%
17 578 10 1,73% 568 98,27%
18 578 11 1,90% 567 98,10%
19 578 7 1,21% 571 98,79%
20 578 8 1,38% 570 98,62%
21 578 24 4,15% 554 95,85%
22 578 35 6,06% 543 93,94%
23 578 18 3,11% 560 96,89%

Ghi cha: BT: bat thudng
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Nhan xét: Léch boi NST & cac phoi thy tinh trong 6ng nghiém 5 ngay
tudi xay ra & tat ca cac NST véi ty 1é khac nhau duoc trinh bay trén Bang 3.3.

Ty 1& NST hay bi léch boi NST nhét 1a cac NST s6 15, 16, 21, 22 va
NST gidi tinh v&i tan sut xuét hién > 3,0%. Trong d6 NST s6 22 1a NST ¢6
ty 1& bat thuong so luong NST cao nhat (6,06%), sau d6 téi NST s6 16
(5,54%). Ty 1& 1éch boi NST it gip 1a nhom cac NST sb 7, 9, 11 va 19 véi tan
suat xuat hién < 1,2%. Khi danh gia ty 1& bat thuong sé luong & NST s6 11
thdy 99,13% truong hop khong phat hién rdi loan NST. Pay ciing 1a NST duy
nhat cé ty 18 bat thuong sb lwgng NST nho hon 1%.

Xét 18 truong hop bat thuong sé lwong & NST gidi tinh, c6 téi 17
truong hop 1a bat thuong sb lwgng NST X va chi phat hién 1 trudng hop rdi
loan NST Y. Céc dang rdi loan NST X hay giap nhat 1a dang mat 1 NST gioi
tinh X, trong do tat ca 1a OX (13 trudng hop), dang bat thudng nay 1a biéu
hién di truyén cua hoi ching Turner. Phoi mang bat thudng nay rat cao ddi
v6i cac phoi IVF 5 ngay tudi, chiém khoang 2,2% (13/578). Dang bat thuong
phé bién thir hai dugc phat hién 1a dang 3 NST X véi ty 1é khoang 0,69%
(4/578). Trong tong s6 578 mau duoc phan tich, chi phat hién duy nhat 1
truong hop bat thuong dang 2 NST X va 2 NST Y chiém 0,158%. Va khong
phat hién truong hop nao OY. Chu yéu su 16i loan sb luong NST dugc phat
hién 13 dudi cac dang don nhiém va dang tam NST. Chi ¢ 1 truong hop phat
hién c6 r6i loan NST dang 4 NST va 1 trudng hop c6 5 NST. Cac bat thuong

nay cé thé xay ra don 1é hodc ton tai két hop véi nhau trong phdi.
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66,12% 18,03% 7,11% 8,74%

B S6 phoi

Biéu dé 3.2. Mikc dp léch bpi NST ciia phéi IVF 5 ngay tuoi
Nhéan xét: Trong cac phoi mang léch boi NST c6 66,12% phoi ngay 5 dugc
kiém tra st dung k¥ thuat PGT-A-NGS c6 r6i loan sd luong 1 NST (121/183),
18,03% phoi ¢6 16i loan sé lugng & 2 NST (33/183), 7,1% va 8,74% lan luot 1a
ty 16 r6i loan s6 lugng NST & dong thoi 3 va nhiéu hon 3 NST (Biéu d6 3.3).
Bing 3.4. Dic diém réi loan ciu triic NST 6 phéi IVF 5 ngay tuéi

S6 phéi c6 rdi loan ciu tric NST S6 mau phdi | Ty 18 %
Réi loan 1 NST 33 91,67%

Roi loan 2 NST 2 5,56%

Réi loan 3 NST 1 2,77%

Tong s6 36 100%

Nhén xét: Trong cac bat thuong cau trac phat hién, co 91,67% 1a don bat
thuong, trc chi xuét hién mot loai hodc thém hodc mét trén chi 1 NST. Do vay,
nhimg bat thudng nay hiém gip do phdi nghién ctru 13 mau phéi 5 ngay tudi, nén

chi chiém dudi 6% cac phoi c6 hon 1 bat thuong trén > 2 NST khac nhau.
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Biéu d6 3.3. Tin sudt roi loan ciu triic NST ciia 578 méu phoi IVF

Nhén xét: Nhin chung, bat thuong cdu trac NST xdy ra tai cac NST khong
¢6 quy luat rd rang & phoi IVF 5 ngay tudi. Tuy nhién, dbi véi dot bién mat doan
NST, x4y ra nhiéu nhét 13 & NST sb 16 (12 truong hop) sau d6 t6i cac NST s6 3,
5 va NST sb 1. Dot bién thém doan thudong hay gip & NST s6 1, 2, 4, 5 va NST
X. Xét tong thé, NST 4, 16 1a cac NST co ty 1& gip bat thuong ciu trac NST
dang thém va méat doan nhiéu nhit. Trong hai NST gi6i tinh, thi NST X phat
hién nhiéu bat thuong vé cu tric hon NST Y. Nhém cac NST khong phat hién
bat thuong cau triic nao trong téng sd 578 mau nghién ciru 1a NST 14, 17, 18,
19, 20, 21, 22.
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3.1.4. M6i lién quan giira tudi me va rdi loan nhiém sic thé & phéi thu
tinh dng nghiém

Bing 3.5. Tuéi ngwoi me va roi loan NST

Tudi Duéi 35 35-39 Trén 40 Tong sb
S6 phoi n (%) n (%) n (%) n (%)
Phoi ludng bdi | 195 (63,72) | 113 (50,90) | 23 (46,00) | 331 (57,27)
Phoi RLNST | 111(36,28) | 109 (49,10) | 27 (54,00) | 247 (42,73)
Tong 306 (100) | 222(100) | 50(100) | 578 (100)
X?=11,7; p=0,003

Nhén xét: Két qua trén Bang 3.5 trong nghién ctru ndy cho thay, ty 1&
phoi ludng boi & nhém phu nit dudi 35 tudi 1a 63,72%, nhoém 35 dén 39 tudi
12 50,09%, & nhom trén 40 tudi chi co 46%, nhung su khac biét nay khong
c6 y nghia thong ké (p>0,05). Ty 1& phoi rdi loan NST & nhom tudi dudi
35 14 36,28%, & nhom 35-39 13 49,1% va nhém trén 40 tudi 1a 54,0%. Su
khac biét c6 ¥ nghia théng ké véi p<0,05. Nhu vay, cd su lién quan cia

tudi ngudi me voi réi loan NST.
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Bing 3.6. Tuéi ngwoi me va loai réi loan NST

BT NST ) S
. |SO luong .
Tud) Pon | Cau . |luong va| Thé No ,
S6 lugng va cau Tong
Vi trac thé kham | WGA
trac
kham
Duwoi 35 n 73 16 2 0 20 17 128
o, | (57.03) | (1250)| (156 | (o) |(15:63 (13.28) |(100)
35-39 n 82 10 3 2 12 6 115
% | T30 | g7y | @61 | ,74) |[10B)] (522) |(100)
Trén 40 n 18 2 3 0 4 2 29
% | 02001 69 | 1034)| © |13 (69 |100)
Tong so n 173 28 8 2 36 25 272
o, | (63.60) |(1029)| 204y | (0.74) |(1329) (9.19) |(100)

Nhén xét: Két qua trén Bang 3.6 nghién ciru nay cho thay co sy khac

biét & 3 nhém tuodi cua ngudi phu nit véi cac loai roi loan NST (s0 luong, cau

trac, sb luong va cAu trac, sb luong va thé kham, thé kham, No WGA).

Bén canh do di sau vao viéc danh gid mirc d) tuong quan gitra yéu to tudi

ngudi me va ty 18 bat thuong sé luong NST chung t6i tién hanh thong ké va xay

dung hé s6 tuong quan .
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22 24 26 28 30 32 34 36 38 40 42 44 46 48
tudi

® Tylé BT SLNST Pudng trong quan

r=0.4783"

Biéu dé 3.4. Moi twong quan giita tudi me va ty 1é roi logn sé lwong NST

r: hé s6 twong quan; dau * tirc la hé s6 khdc 0 va ¢6 ¥ nghia thong ké.

Nhan xét: Biéu d6 3.4 danh gia mdi twong quan giita tudi me va ty 1é
16i loan sb luong nhiém sic thé, hé sd tuong quan thu dugc r = 0,4783 cho
thidy mic du gitra yéu td tudi me va ty 18 bat thuong sb lugng NST c6 mdi lién
hé v6i nhau, tuy nhién su twong quan ¢ mirc trung binh giita hai yéu t6 nay,
v6i do chinh xac 95% va c6 ¥ nghia.

Ty 18 réi loan s6 lwgng NST =-0,7 + 0,01 x (tudi me)
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Biéu dé 3.5. Pwong hoi quy tuyén tinh thé hign méi twong quan giia tudi
me va ty 1¢ roi loan sé lwong NST
R2: hé 56 xdc dinh
Nhén xét: Biéu do 3.5. 1a duong hdi quy tuyén tinh thé hién méi tuong
quan gitta tudi ngudi me va rdi loan s6 lugng NST. Nhén thy, ctr 22,87% su
bién ddi cta ty 1¢ rdi loan sb lugng NST duoc gidi thich boi su bién doi cua yéu
t6 tudi me (hé s6 xéac dinh R-square = 0,2287). Khi tudi me tang thém 1 don vi
thi ty 1¢ ri loan sb luong NST sé& tang thém 0,01 don vi va su thay ddi ndy co ¥
nghia v6i do tin cay 95%.
Muc tiéu 2: Pdanh gid hiéu qui PGT-A déi véi két qud co thai trong thu

tinh trong ong nghiém va mot so yéu to lién quan.
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3.2. Mot s6 yéu t6 nguy co roi loan NST & phdi thu tinh dng nghiém

3.2.1. Mt s6 yéu t6 tién sir thai san va roi loan NST

Nham dénh gia cac yéu t6 tién san anh huong toi 161 loan nhiem sac thé

& cac phoi trudce khi 1am thy tinh ng nghié, ching t6i tién hanh phan tich mi

lién quan ctia mot s6 y€u to tién sur thai san nhu tién st that bai IUI, tién su

that bai IVF, tién sir sdy thai/thai luu va loai v6 sinh véi réi loan NST duoc

trinh bay tir Bang 3.7 dén Bang 3.10.

Bing 3.7: Tién sir thit bai IUI va RLNST

Tién sir IUI that bai| SO phéi RLNST | S6 phoi binh thwong | Tong
Khong 90 155 245
Co 16 27 43
Tong 106 182 288

RR=0,98 (CI: 0,65-1.50); p=0,95

Nhan xét: Tong s6 288 phoi ctia 60 cip vo chong lam PGT-A duogc két

hop phan tich yéu t6 nguy co rdéi loan nhi€ém sac thé va ty 1€ roi loan nhiém

sac thé. Két qua trén Bang 3.7 clia nghién ctru nay cho thay nguoi phu nir

khong co tién st that bai IUI thi c6 90 phéi rdi loan NST va 155 sb phoi

binh thuong; nhitng ngudi phu nit ¢ tién st IUI that bai thi chi c6 16

phoi rbi loan NST va 27 phdi binh thuong. Tuy nhién, tién st that bai TUI
khong 1am ting nguy co rdi loan NST & phdi voi RR=0,98, CI (0,65-1.50)

voi p=0,95.
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Bing 3.8. Tién si thit bai lam t6 va RLNST

Tién sir thit

q S6 phoi RLNST | S6 phéi binh thwomg | Tong
bai lam to
Khong 85 159 244
Co 21 23 44
Téng 106 182 288

RR=0,73 (CI: 0,51-1.04); p=0,10

Nhén xét: Két qua trén Bang 3.8 ¢ nghién ctru nay cho thay ngudi phu

nit khong co tién st that bai IVF c6 85 phoi rdi loan NST va 159 phdi binh

thuong; phu nit ¢6 tién sir that bai IVF chi ¢6 21 phdi ri loan NST va 23 phoi

binh thudng. Nhung trong nghién ctru nay, tién st that bai IVF khéng lam
tang nguy co roi loan NST & phoi véi RR=0,73, CI (0,51-1.04) véi p>0,05.
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Bing 3.9. Tién sir sdy thai/thai lwu va RLNST

Tién sir say thai/thai lvu | S6 phéi RLNST | S6 phéi binh thuong | Tong

Khong 58 81 139
Co 48 101 149
Téng 106 182 288

RR=1,29 (CI: 0,95-1,76); p=0,09

Nhan xét: Két qua trén Bang 3.9 cho thdy ngudi phu nit c6 tién sir sy
thai va/hodc thai luu c6 48 phdi rdi loan NST, 101 phéi binh thuong. Trong
khi d6, nhitng phu nit khong c6 tién st say thai va/hodc thai luu c¢6 58 phoi rdi
loan NST va 81 phdi binh thudng. Tuy nhién, tién st sdy thai/thai luu trong
nghién ciru nay khong lam ting nguy co rdi loan NST & phoi véi RR=1,29, CI
(0,95-1,76) v61 p>0,05.

Bdng 3.10. Loai vo sinh va RLNST

Loai vo sinh SO phéi RLNST | S6 phdi binh thuong| Tong
Vo sinh [ 14 12 26
Vo sinh 11 92 170 262

Téng 106 182 288
RR=1,51 (CI: 1,02-2,23); p=0,07

Nhan xét: Két qua trén Bang 3.10 cho thiy, vo sinh loai I c6 14 phoi
rdi loan NST va 12 phéi binh thuong; vo sinh loai IT ¢6 92 phéi rdi loan NST
va 166 phoi binh thuong. Tuy nhién, loai vo sinh khong 1am ting nguy co rdi

loan NST & phoi vo1 RR=1,51, CI (1,02-2,23) v61 p=0,07
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3.3. Panh gia két qua ap dung ky thuit giai trinh tu thé hé¢ méi (NGS) trong
sang loc 24 NST trudc chuyén phoi
3.3.1. Mt s6 diic diém chung ciia bénh nhan nghién ciru

Bing 3.11. Mt sé diic diém vé tuéi

2 Nhom lam PGT-A Nhom khong lam PGT-A
Nhom tuoi . _ - _
So luwgng Ty 1€ So luwgng Ty 1€
<35 9 15,0 37 61,7
> 35 51 85,0 23 38,3
Tong 60 100 60 100
Tuoi trung binh 38,03 £4,38 33,72 +0,49

Nhin xét: Tudi trung binh ciia nhom PGT-A 1a 38,03 + 4,38; tudi trung
binh ctia nhom khong lam PGT-A 1a 33,72 + 0,49; Hon nira, trong nhom lam
PGT-A, da s6 phu nit thuoc nhom trén 35 tudi (chiém 85,0%). Trong khi & nhom
khong 1am PGT-A, da s phy nit thudc nhém dudi 35 tudi (chiém 61,7%).

Bing 3.12. Mjt s6 diic diém thé trang ciia hai nhém nghién ciru

Nhom khong lam
. Nhom PGT-A
Nhom tuoi _ PGT-A
X£SD _
X+SD
BMI
21,87 £1,90 21,38 £2,32
(kg/m?)
Huyét ap tam thu
116,33 + 1,00 113,63 +1,12
(mmHg)
Huyét ap tam truong
71,73 £ 0,89 70,98 + 1,06
(mmHg)
Tudi hanh kinh 14,63 + 1,55 14,17 + 1,24

Nhin xét: BMI ctia nhom 1am PGT-A va nhom khéng 1am PGT-A lan luot
13 21,87 + 1,90(kg/m?) va 21,38 + 2,32(kg/m?). Gia tri huyét 4p tdm thu cua hai
nhém lan luot 13: 116,33 + 1,00 mmHg va 113,63 + 1,12 mmHg.



76

Bing 3.13. Nong dp mét s6 hormon

Nhom khong lam
Nhom PGT-A
Chi s6 PGT-A
X £SD _

X =SD
FSH (UI/N) 6,72 + 1,63 6,09 + 1,59
Estradiol (pg/ml) 39,58 + 4,65 38,27 +£5,06
LH (mUI/ml) 5,27+ 3,02 6,31 +3,94
Prolactin (ng/ml) 15,52 +£3,92 16,08 £4,35
TSH (mUI/) 1,66 £ 0,66 1,65+0,74
AMH (ng/ml) 1,80 + 0,64 2,46+ 0,95

Nhin xét: Bang két qua trén cho thay do ngudi me ¢ hai nhém c6 do tudi
dao dong tur 24 dén 42 tudi, nén cac xét nghiém cdn lam sang cling dao dong 1o
rét. Xét nghiém FSH c6 gia tri trung binh trong nhém lam PGT-A va nhom
khong 1am PGT-A lan luot 13 6,72 + 1,63 (UI/l) va 6,09 + 1,59 (UI/1). Xét
nghi¢ém AMH trung binh 1a 1,80 £ 0,64 ng/ml 6 nhom lam PGT-A-NGS, va 2,46
+ 0,95 ng/ml & nhom khong lam PGT-A. Nong do AMH anh hudng rat 10n toi

kha nang du trir budng trimg ctia nguoi phu nit. N6 dic biét giam & nhom bénh

nhan trén 35 tudi.
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Bing 3.14. Tinh dich do

Nhom lam PGT-A | Nhém khong lam PGT-A
Chi s6
X £SD X = SD
Thé tich tinh dich (ml) 2,46+ 0,13 2,74 + 0,19
Thot gian ly giai (phut) 29,31 £0,57 30,21 +1,39
Ty 18 tién t6i (%) 35,74 £2,23 34,66 +£2,90
Ty 1é khong tién t6i (%) 16,12 + 1,16 12,88 £1,23
Ty 1€ khong di dong (%) 46,38 £2,38 46,17 + 3,15
Ty 1é song (%) 64,96 £2,26 59,23 £3,11

Nhén xét: Két qua cho thiy da sb cac chi tiéu sd lwong va chat luong tinh
tring tuong ty nhau ¢ hai nhau. Ty 1¢ khong tién t6i ciia nhom PGT-A va nhom
khong 1am PGT-A lan luot 13 16,12 + 1,16(%) va 12,88 + 1,23 (%). Trong nhom
PGT-A déu 4p dung k¥ thuat IVF-ISCI nén ty 1¢ khong tién toi s& khong anh
hudng dén qua trinh nay.
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3.3.2. Dac diém veé cac chi so ctia noin va phoi va chuan bi niém mac tir

cung & ddi twong nghién ciru
Két qua kich thich budng trimg duogc trinh bay trong Bang 3.16.

Bing 3.15. Két qua kich thich buéng trieng ciia 2 nhém nghién ciru

Nhom khong X
Nhom lam PGT-A . Tong so
) nang noan lam PGT-A
n (%) n (%)
’ n (%)

<5 5(8,3) 2(3,3) 7 (5,8)
5-10 51 (85,0) 9 (15,0) 60 (50,0)
>10 4 (6,7) 49 (81,7) 53 (44.,2)
Téng sb 60 (100) 60 (100) 120 (100)

Nhin xét: Pa s6 nguoi vo trong nghién ciru & nhém lam PGT-A thu
dugc 5-10 nodn (51 nguoi, chiém 85%). Trong khi d6, phan 16n ngudi vo &

nhoém khong lam PGT-A thu dugc trén 10 noan (81,7%).
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Bing 3.16. Két qua nuéi cdy phéi ciia 2 nhém nghién civu

S6 phoi | NhOmIAmMPGT-A | N6 phang lam PGT-A | TONg 80
song n (%) n (%) n (%)
<3 11 (18,33) 3(5,0) 14 (11,67)
3-5 37 (61,67) 8 (13,33) 45 (37,50)
>5 12 (20,0) 49 (81,67) 61 (50,83)

Tong sb 60 (100) 60 (100) 120 (100)

Nhan xét: Bang 3.16 mo ta két qua nudi ciy phdi trong cta nghién ciru
nay cho thay: s cip vo chong nudi cay dugc trén 5 phoi blastocyst & nhom
khong lam PGT-A 1a 81,67%, nhom PGT-A 1a 20%. DPa phan cac cip vo
chong trong & nhém PGT-A thu duge 3-5 phoi (chiém 61,67%).
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Bing 3.17. S6 lwong nodn va phéi thu dwec

] Nhom lam PGT-A Nhom khong lam PGT-A
Chi so
X £SD X +£SD

Noan thu duoc 7,73 +£2,0 17,62 £ 8,4
Noan thu tinh 6,25+ 1,95 11,35+5,91

Noidn phat trién
4,8+1,56 10,32 £ 5,53

thanh phoi

Nhian xét: Tir két qua bang trén cho thdy, sé nodn thu dugc trung binh
trong nhom lam PGT-A 1a 7,73 £+ 2,0 (noan); trong nhom khong lam PGT-A 1a
17,62 + 8,4 (nodn). Nodn phat trién thanh phéi 14 4,8 + 1,56 (nodn) trong nhom
lam PGT-A va 10,32 £+ 5,53 (noan) trong nhém khong lam PGT-A.

Bing 3.18. Chit lwong phéi blastocyst ciia bénh nhéin nghién ciru

Nhém NC | Nhém lam PGT-A | Nhém khong lam PGT-A
Hinh thai phéi X = SD X = SD
Phoi t6t (AA, AB, BA) 1,85+ 1,21 6,97 +5.41
Phéi trung binh (BB, CA) 1,37 0,92 1,35+ 1,51
Phéi xdu (AC, BC, CB, CC) 1,61 +0,98 2,01 +3,41

Nhin xét: Trong nghién ciru ndy, sd phoi tot & nhom lam PGT-A-NGS la

1,85+ 1,21; nhém khong lam PGT-A 14 6,97 + 5,41.
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Bdng 3.19. D¢ day niém mac tir cung

Pac diém niém

Nhom lam PGT-A

Nhom khong lam PGT-A

tr cung trung binh

mactireung | Gfyong | Ty1E | S6lwong T§ 18
<8 mm 6 10,00 5 8,33
8 - <10 mm 30 50,00 31 51,67
10 - <12 mm 20 33,33 20 33,33
>12 mm 4 6,67 4 6,67
Tong 60 100 60 100

D0 day nieém mac 9,61 +1,28 9,67 + 1,26

Nhan xét: Pa s6 nguoi vo cla ca hai nhém c6 niém mac tir cung tur 8-

12 mm, 1an luot 1a 83,33% va 85,00% ¢ nhém 1lam PGT-A va nhém khong

lam PGT-A.
3.3.3. Két qua phén tich rdiloan NST ciia phdi blastocyst & nhém nghién
cuu
Bing 3.20. Ty 1¢ r6i logn NST ciia phoi blastocyst
) . _ Ty 1€ Saisé | 95% khoang tin
Chi tiéu So phoi .
(%) chuan cay
Réi loan NST 106 36,8 0,021 0,397 -0,478
Khong rdi loan NST 182 63,2 0,021 0,532 -0,613
Téng sb 288 100

Nhan xét: Véi ki thuat NGS ap dung trén 288 phéi, sb lwong phéi rdi loan
NST 14 36,8%, sb phoi khong 16i loan NST 13 182 (63,2%).
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3.3.4. Két qua thu tinh trong 6ng nghiém & hai nhém nghién ctru

Bing 3.21. Két qua c6 thai ciia hai nhém nghién ciru

Nhom khong lam
Nhém lam PGT-A
] PGT-A
Keét qua IVF ] ]
So luwgng Ty 1€ SO luwgng Ty 1€
(n) (%) (n) (%)
Thai sinh hoa 39 65,00 36 60,00
Thai 1am sang 26 43,33 15 25,00
Thai phat trién 11 18,33 9 15,00
Sinh con sdng 11 18,33 8 13,33
Say thai 15 25 6 10,00
Thai luu 0 0 1 1,67

Nhan xét: Ty 1€ co thai sinh hoa cia hai nhom lam PGT-A va khong lam
PGT-A lan luot 1a 65,00% va 60,00%. Ty 1& c6 thai lam sang & nhom lam PGT-A
1a 43,33%, trong khi ty 1€ nay v&i nhém khong lam PGT-A 1a 25,0%. Ty 1€ c6
thai phat trién cua nhom 1am PGT-A 13 18,33%, ty 1& ndy ¢ nhém khong lam

PGT-A 1a 15,00%.
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Chuong 4
BAN LUAN
4.1. Phan tich két qua chan dosn di truyén truéc chuyén phdi bang ky thuat
gidi trinh ti thé hé méi & cac phoi thu tinh trong dng nghiém

Trong thu tinh 6ng nghiém, vi¢c tim kiém va chon lya duoc nhitng phdi co
co hoi thu thai cao la rat quan trong. Trudce kia, viéc lya chon phoi da dugce thuc
hién dua trén quan sat hinh thai: kich thudc phoi bao, sO luong, kich thudce, hinh
thai nhan phoi bao, ty 1€ nhan/bao tuong. Tuy vay, hinh thai phoi bao it c6 lién
hé vé6i két qua thy tinh 6ng nghiém. Nhiéu phéi bao c6 diém hinh thai cao nhung
phoi khong 1am t6 duoc, trong khi nhing phdi c6 diém hinh théi thap lai cho ra
doi nhitng em bé khoe manh. Trong nhiéu trudng hop say thai, thai luu, ching ta
d3 xéc dinh dugc c6 tinh trang r6i loan NST & phoi®. Nhiéu nghién ciru dé chimg
minh ¢6 hién tuong rdi loan NST ¢ nodn va phoi bao 267,

Sang loc NST trudc chuyén phdi duoc ap dung tir rit sém nho tiém ning
lam tdng ty 1€ thanh cong cuia IVF. Mot trong nhiing k¥ thuat PGT-A 1a FISH.
Ky thuat (FISH) 1a phuong phép dau tién dugc ap dung trong sang loc phoi
1énh boi. FISH thuong kiém tra 5 dén 9 NST trong mdt phdi bao dugc 1ay vao
ngay thtr 3 sau thu tinh nhan tao. Thong thudng, dau do DNA dic hiéu d6i véi
NST 13, 18, 21, X, Y. Mot ) phuong phap cé thé kiém tra dén 12 NST. Tuy
nhién, nhitng nghién ciru 1am sang ngiu nhién quy mo 16n chi ra ring FISH
c6 su gi6i han vé sd luong NST c6 thé kiém tra, nén khong 1am ting dang ké
hiéu qua cua IVF. Diéu nay c6 thé xay ra do phdi c6 d6 kham cao hodc viéc
kiém tra mot phoi bao khong thé phan anh thanh vé bd NST cho toan bd phdi
trong hau hét cac truong hop*. Hon thé nira, thé 1éch boi khong phai ludn
ludn duge phat hién khi sir dung FISH boi vi chiing lién quan dén toan bo b

NST chir khong phai chi cac NST duogc khao sat bang FISH. Nhitng nguyén
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nhan trén c6 thé giai thich tai sao ky thuat FISH khong cai thién duoc ty 16 co
thai 1am sang va sinh con sdng. Vi vdy, cic k¥ thuat sang loc NST duoc tiép
tuc phat trién va hoan thién nham sang loc ca 24 NST va tham chi ca cac mat,
lap doan.

Sang loc 24 NST & phoi gitip tang ty 1€ thanh cong ctia IVF sau do dugc
khang dinh qua nhiéu nghién ctru trén cac mau khac nhau, bang cac ky thuat
khac nhau nhu gPCR, aSNP, aCGH %,

qPCR rat hiéu qua trong viéc danh gid nhiing bénh don gen di biét, va
thuong duoc sir dung cho chan doan di truyén truéc chuyén phdi (PGD) hon 1a
PGT-A. Tuy nhién, ky thuat nay di duoc diéu chinh dé cung cip mot phuong
phap nhanh cho PGT-A, c6 thé hoan thanh trong vong 4 gio. Tuy nhién, ki thuat
nay c6 nhiing han ché vé do chinh xac va khong xac dinh duge chinh xac nhiing
bat thuong ciu trac NST 7576,

Mot s kit aCGH da duoc cong nhan la dang tin cay va dugc sur dung rong
rdi trong hd tro sinh san. Array CGH d timg duoc tng dung phd bién véi nhiéu
uu diém nhu 14 kha ning phat hién ca nhiing réi loan NST bao gém ca vé sd
luong va ciu trac; thé kham, chuyén doan khong can bang. K¥ thuat nay da
dugc chiing minh 1am tng ty I¢ mang thai tr 35 1én 50% & nhiing phu nir it
hon 30 tudi va tang tir 31% 1én 42% & nhimg phu nit trong d6 tudi 30 dén 40
va tir 14 1én 33% & nhiing phu nit 16n hon 40 tudi 77. Tuy nhién, aCGH
khong thé phat hién duoc su tai sap xép can bang nhu chuyén vi tuong hd,
dao doan, chuyén vi Robertson va mét s tai sép Xép khong can béng nhu dot
bién diém, xda, 1ap doan.

SNP array ciing dugc st dung phd bién trong PGT-A. Mot nghién ctru trén

160 phdi ¢ giai doan phan cat d3 duge thuc hién dé so sanh d6 chinh xac cua ky
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thuat SNP array v6i ki thuat FISH, trong d6 75 phdi duge danh gia biang FISH va
85 phéi dugc danh gia bang SNP array. SNP array tao ra nhiéu hon dang ké cac
két qua co thé giai thich duoc (96%) so vai FISH (83%) (P<0.004) ™. B chinh
xac ctia SNP array duoc danh gia trong mot cong bd nam 2010 boi Treff va cs ™.
Scott va cs ¥ cling da danh gia va bao céo tinh chinh xac ctia ky thuét nay.

Gan day, ky thuat NGS 1a k¥ thuat méi nhat duoc ap dung trong PGT-A.
Tiém ning cia NGS trong PGT-A di duoc Yin va cs ® danh gid, qua viéc phan
tich 38 mau sinh thiét phoi nang ding ca SNP array va NGS. Tét ca 26 phoi
ludng boi va 6 phoi 1éch boi dong nhat déu duoc xac dinh chinh x4c bang ca
SNP array va NGS. Hon nita, NGS ciing phat hién duoc tit ca 6 phdi c6 su
chuyén doan NST khéng cin biang, mot trong sé d6 khong duoc phat hién béi
SNP array. Mot nhuoc diém nita cia SNP array duoc sir dung trong PGT-A 1a
thuat toan khoéng c6 kha ning xac dinh s6 ban copy khi nguoi chdng va vo c6
quan hé huyét thong. Piéu ndy cho thy uu diém caa NGS so v6i SNP array.

K§ thuat NGS dugc str dung trong nghién ctiru nay la mot trong nhiing
phuong phap méi, duge sir dung dé phat hién rdi loan NST da biét tir cac san
pham khuéch dai toan bo hé gen (WGA- whole genome amplification) thu dugc
tir sinh thiét phoi thu tinh trong éng nghiém 5 ngay tudi. Tinh chinh x4c va hiéu
qua cta viée sang loc 24 NST thong qua viéc danh gia, kiém tra cac san phdm
WGA ciing nhu quan 1y chat luong tai timg mdc trong qua trinh thyc hién theo
qui trinh cua hang Illumina (San Diego, Hoa Ky).

Téng sb 603 mau phoi nghién ctru cd 578 mau phdi (chiém 95,9%) da
khuéch dai thanh cong hé gen va duoc phan tich su roi loan & ca 24 NST st
dung phuong phap NGS. Chi c6 4,1% tuong tmg v6i 25 mau phdi khong thanh

cong trong bude khuéch dai toan bd hé gen. Két qua khuéch dai gen twong tu
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nghién ctru ciia Liu va cs (2016) khi khuéch dai trén 221 mau phdi vao ciing chi
¢6 3 mau(tuong duong 1,3% mau khong duoc khuéch dai toan bo hé gen®!. Cac
mau khong khuéch dai duoc hé gen s& khong dugc tiép tuc phan tich trong cac
budce sau do.

Nguyén nhan cta viéc khuéch dai khong thanh cong toan bd hé gen co thé
do qué trinh van chuyén phoi tir cac Trung tdm HJ trg sinh san vé phong thi
nghiém di truyén 1am ban cc mau lén nap dng nghiém ma ly tdm khong thé thu
dugc mau nghién ctru. Mot nguyén nhan khac c6 thé dén tir viée thao téc trong
budc khuéch dai hé gen 1am mau bam vao déu con di chuyén ra bén ngoai éng
nghiém. Qu4 trinh WGA khéng thanh cong ciing c6 thé dén ngay tir viéc lam
mat phdi trong budc rira phéi tai cac Trung tdm Hb trg sinh san.

Dé quan ly va giam thiéu su xay ra cac yéu tb trén, chung t6i da xay dung
mot qui trinh quan 1y mau bao gdm: budc kiém tra phdi sau khi rira chac chan co
trong 6ng mau; thiét ké bd chuyén miu giam soc; ghi chép lai chi tiét lich st
thao tac budc WGA cho timg mé cling nhu lich sir bién ¢6 trong qua trinh van
chuyén phoi.

Tét ca 578 san phim WGA du diéu kién thue hién trong cac budc tiép theo
(budc chuan bi thu vién va giai trinh tu). Cac dit liéu giai trinh tu dang tin ciy (>
Q30) méi duge sir dung cho cac budc phan tich tiép theo. Két qua cho thdy k¥
thuat NGS cho phép phat hién bét thuong vé sb luong ciia tat ca 24 NST ciia phoi
nguoi voi do tin cdy kha cao (confident > 75%). Pac biét, k¥ thudt nay co thé phat
hién cac bat thuong lién quan t&i cau triic NST véi kich thude 16n (> 20 Mb).

Trong Bang 3.1, phat hién c6 331 mau phoi khéng phat hién rdi loan NST
(chiém 57,3%) va 247 mau phoi phat hién r6i loan NST. Nhu vy, ty 18 réi loan
NST trong mau nghién ctru 14 42,7%.
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Chung t6i nhan thay ty 16 rdi loan NST chiém 42,7% tuong dong voi két
luan vé ty 1& phan trim réi loan NST & phéi nang trong nghién ctru cua Rubio
nam 2003 (do két qua binomial test cho p > 0,05 — Hinh 3.2). Nhém nghién ctru
ctia 6ng phat hién trong 28 dbi trong nghién ctru ¢6 tudi me trung binh 35,1 +
4,1 ¢6 45,1% phoi c6 r6i loan NST 42,

Mot sd nghién ctru khac déu cho thiy cac phodi duge tao ra trong ong
nghiém c6 mang rdi loan NST rat cao (khoang trén 50%) 25 . Mot nghién ctru ciia
Samer Alfarawati va cong sy nam 2011, ciing chi ra rang 56,7% (283 trén tong
s6 500) mau phdi nang duogc thir nghiém mang rdi loan NST *°. Tuy nhién, ddi
tuong trong cac nghién ctru ndy déu tap trung vao cc trudng hop siy thai lién
tiép nhiu chu ki 5 hodc c6 tudi ngudi me cao (> 37,5)%; trong khi ddi tuong
trong nghién ctru ndy c6 do tudi thap hon (trung binh 34,4 tudi). Do viy ty 16 ma
nghién ctru ndy ciia chung toi dua ra thap hon cua cac nghién ctru trén nhung
van tuong déng voi cac nhan dinh do.

Dic diém rdi loan NST dugc trinh bay trong Bang 3.2. Trong 247 méau phoi
mang rdi loan NST ¢6 173 miu c6 bat thuong vé sb luong, 28 mau co bat
thudng vé cdu tric NST, 36 mau dang thé kham NST, 8 mAu vira ¢6 bat thudng
vé cu triic vira c6 bat thuong vé s6 lugng NST va 2 mau phoi dang thé kham
mang bat thuong s6 luong NST.

Dang bét thuong sd lugng NST 1a dang pho bién nhat & cac mau phoi IVF
5 ngay tudi (chiém 70%). Cac truong hop vé bat thuong cu tric hodc thé kham
thi it gap hon. Cac dang nhu bat thudng két hop nhu bét thuong sd lugng va cau
trac cung trong 1 phdi hodc dang thé kham c6 kém theo bat thuong sd luong thi
hiém khi gap, chi chiém 1an luot 14 3,2 % va 0,8% trong tong sd 578 truong hop

duogc danh gia. Léch boi NST & cac phdi thy tinh trong 6ng nghiém 5 ngay tudi
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x4y ra & tat ca cac NST vi ty 16 khac nhau (Bang 3.3). Do d6, c6 thé trong mot
s6 nghién ctru trude d6 khi chi phan tich don 1& mot vai NST, vé6i nhimg dic
diém anh huong dén NST chua dugc kiém chimg, di dugc phan loai sai thanh
loai phoi binh thudng. Ngoai ra, phan 16n cac dit liéu hién co lién quan dén anh
huong ctia léch boi NST dén hinh thai dén tir phdi duge phan tich bang cach
phan tich mot vai NST don 1¢& trén chi 1 té bao ciing dan t6i két luan chua du
hodc am tinh gia vé tinh trang Iéch boi NST & phoi IVF 5 ngay tuoi.

Trong nghién ctru nay, phan tich PGT-A-NGS da dugc str dung, cho phép
tat ca cac NST duoc danh gia mot cac toan dién va chinh xac. Hon nira, thir
nghiém dua trén sy phan tich cua mot vai té bao chu khong chi la mdt té bao, vé
mat 1y thuyét gitip lam giam nguy co phan loai sai do phoi thé kham 2. Cubi
cung, phan tich dwoc tién hanh ¢ giai doan phdi ngay th 5, trong khi hau nhu tat
ca cac nd luc trude d6 lién quan dén hinh thai hoc va su tich ty tip trung vao giai
doan phat trién trudc khi chuyén phdi (tinh dén ngay thir 3). Ty 1& NST hay bi
léch boi NST nhat 1a cac NST sb 15, 16, 21, 22 va NST gidi tinh véi tan suat
xudt hién > 3,0%. Trong d6 NST s6 22 1a NST ¢6 ty 1¢ bat thuong sb luong NST
cao nhat (6,06%), sau d6 téi NST s6 16 (5,54%). Ty 18 1éch boi NST it gip la
nhom cac NST s6 7, 9, 11 va 19 véi tan sudt xuat hién < 1,2%. Khi danh gia ty 16
bat thuong s6 lwong & NST s6 11 thay 99,13% truong hop khong phat hién rdi
loan NST. Pay ciing 1a NST duy nhat c6 ty 1& bat thuong sb luong NST nhé hon
1%. C6 mot s6 NST ¢6 kich thude 16n ciing phat hién c6 bét thuong sd luong
NST dang don nhiém, tam nhiém nhung lai khong duoc phat hién & cac nghién
ctru trong giai doan mang thai. Diéu nay cho thiy nhimg bat thuong “nghiém
trong” ndy gdy tir vong cho phoi thai true khi két thuc tam c4 nguyét dau tién
cta thai ky, mic du diém chinh x4c ma tai d6 cac phoi bi anh hudéng van chua

duoc xac dinh.
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Trong nghién ctu cia Munne nam 2011, sau khi danh gid 23 NST cua
815 phoi nang sir dung k¥ thuit aCGH da két luan cac NST hay xay ra léch
boi NST 1a 16, 22,21 va 15 %,

Mot nghién ctru khac cung nam 2011 cua Fragouli va Wells trén 1.290 phoi
thy tinh trong dng nghiém 5 ngay tudi bang ky thuat a-CGH trén cac dbi tuong
c6 d0 tudi ngudi me trung binh 38,1 (29 - 50 tudi), két ludn rang cac NST hay
x4y ra léch boi NST nhét 1a c4c NST sb 22, 16, 15,21 va X ™.

Nam 2013, nghién ciru ciia Rubio va cong su ciing chi ra rang cdc NST hay
xay ra bat thuong léch bdi NST & phdi ngay 3 1a 13, 15, 16, 17, 18, 21, 22, va
NST giéi tinh. Trong d6, NST 16 va 22 1a 2 NST anh huong nhiéu nhat & ca
nhom bénh nhan ¢ phoi khong 1am t6 lién tiép va bénh nhan 16n tudi, sau do 1a
nhiém sic thé 13, 21, 18, XY, 15, 17 cho nhém bénh nhan bi phoi khong lam t6
lién tiép va 21, 15, 13, 18, 17 va XY & nhém bénh nhan 16n tudi®. Trong khi d6
Traversa va céng su ndm 2011, nghién ctru trén phoi nang thay sd phdi bi 1éch
b6i nhidm sic thé thap hon & phdi ngay 3 (43%) 3. Nhu vay, su khac biét vé ty
1¢ cling nhu mirc d6 1éch bdi nhidm sic thé gitra phoi ngay 3 va ngay 5 c6 thé 1a
do phéi 1éch bdi nhidm sic thé thé phirc tap thuong bi ngimg phat trién trudc khi
phat trién thanh phoi nang, dung vao thoi diém ma Traversa chon phoi nghién
ctru. Nhing phdi c6 cac 10i loan NST 13, 17, 18 1a mot trong nhiing nguyén
nhan 1am cho phdi ngay 3 khong phat trién duoc téi ngay 5 hodc chét trude khi
té1 ngay 3.

Xét 18 trudng hop bat thuong sb lugng & NST gi6i tinh, ¢o t6i 17 truong
hop 13 bat thudong s6 lwong NST X va chi phat hién 1 trudng hop rdi loan NST
Y. Cac dang réi loan NST X hay gap nhét 1a dang mat 1 NST gi6i tinh X, trong
d6 tat ca 1a OX (13 trudong hop), dang bat thudng nay 1a biéu hién di truyén cua
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hoi ching Turner. Mac du héi ching nay co6 ty 1¢ gap khong cao va thuong cé ty
1¢ chét cao ¢ giai doan phoi thai (98 — 99%) nhung nguy co phdi mang bat
thuong nay rat cao ddi voi cac phoi IVF 5 ngay tudi, chiém khoang 2,2%
(13/578). Dang bat thudng phd bién thir hai duoc phat hién 1a dang 3 NST X véi
ty 1& khoang 0,69% (4/578). Trong tong s6 578 mau duoc phan tich, chi phat
hién duy nhét 1 truong hop bat thuong dang 2 NST X va 2 NST Y chiém
0,158%. Va khong phat hién truong hop nao OY. Sy chénh 1é€ch nay rd rang
chtmg minh rang phoi nam c¢6 khuynh huéng dat téi giai doan cudi cua sy
phat trién phéi nang binh thudng cao hon so véi phdi nit. Nguyén nhan céac
dang bt thudng s6 luong NST thuong gip trén X hon 1a do tan suét réi loan
NST dic biét 1a bat thudng sb lugng xay ra ¢ nodn cao hon & tinh tring.

Chu yéu su r6i loan s6 luong NST dugc phat hién 1a dudi cac dang don
nhiém va dang tam NST. Chi ¢6 1 trudng hop phat hién c6 rdi loan NST dang 4
NST va 1 trudng hop c¢6 5 NST. Cac bat thuong nay co thé xay ra don 1é hodc
t6n tai két hop véi nhau trong phoi.

Trong cac phdi mang léch boi NST c¢6 66,12% phdi ngiy 5 dugc kiém tra
sir dung k¥ thuat PGT-A-NGS c6 r6i loan s lwong 1 NST (121/183), 18,03%
phoi ¢6 16i loan sb lwong & 2 NST (33/183), 7,1% va 8,74% lan luot 1 ty 16 rdi
loan s6 luong NST & dong thoi 3 va nhiéu hon 3 NST (Biéu d6 3.5).

Nhu vy cac NST ctia phoi ngay 5 déu co nguy co bi léch boi NST, su rdi
loan nay co6 thé xay ra & 1 NST, 2 NST, 3 NST hodc tham chi nhiéu hon 3 NST
cung luc goi 1a 1éch bdi NST phirc tap. Két qua nay kha tuong dong voi két qua
trong nghién ctru cua Traversa va cdng sy nam 2011, khi danh gia murc d6 1€ch boi
nhiém sac thé thi ho thdy 1éch béi & mét nhiém séc thé 1a cao nhat (55%) sau d6 1a

1éch boi 2 nhiém séc thé (41%), 1éch béi ¢ 3 nhiém sic thé tré 1én chi chiém 7% *.
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Vé rbi loan cdu triic NST, trong cac bét thuong céu triic phat hién (Bang
3.4), c6 91,67% la don bét thuong, tirc chi xuét hién mot loai hodc thém hodc
mat trén chi 1 NST. Pay 1 loai it anh hudng t6i kha ning song sot ctia phdi nhat,
mic du cac bat thuong nay co thé giy ra bénh hodc biéu hién ra kiéu hinh. Cac
dang bét thuong du kich thudc 16n hay nho néu xuat hién trén nhiéu NST thi
nguy co ton hai téi phéi cang cao. Do vy, nhimg bat thuong nay hiém gip do
phoi nghién ciru 1a mAu phdi 5 ngay tudi, nén chi chiém dudi 6% cac phoi co
hon 1 bat thuong trén > 2 NST khac nhau. Do da sb cac ton thuong nay c6 thé
gdy chét phoi trudc khi phat trién t6i ngay 5. Chi tiét ty 16 timg dang bat thuong
xem & Biéu d6 3.4

Nhin chung, bt thuong cau tric NST xay ra tai cac NST khong c6 quy ludt
16 rang & phoi IVF 5 ngay tudi. Tuy nhién, dbi voi dot bién mat doan NST, xay
ra nhiéu nhét 1 & NST s6 16 (12 trudng hop) sau d6 t6i cac NST s6 3, 5 va NST
sO 1. Dot bién thém doan thuong hay gip o NST s6 1, 2, 4, 5 va NST X. Xét
téng thé, NST 4, 16 1a cac NST ¢6 ty 1é gap bét thuong cau tric NST dang thém
va mat doan nhiéu nhat. Trong hai NST gi6i tinh, thi NST X phat hién nhiéu bat
thudng vé ciu tric hon NST Y. Nhom cac NST khong phat hién bat thuong nao
trong tong sd 578 mau nghién ctru 1a NST 14, 17, 18, 19, 20, 21, 22.

4.2. Panh gia hiéu qua chin doan di truyén truéc chuyén phéi ddi véi két qua
c6 thai trong thu tinh trong 6ng nghiém va mét s6 yéu o lién quan dén tinh
trang roi loan nhiém sic thé truéc chuyén phéi.

4.2.1. Mt s6 yéu to lién quan dén tinh trang roi loan nhiém sic thé truéc
chuyén phéi

Ty 1¢ thanh cong trong thy tinh 6ng nghiém con chua cao, chi tir 30-

35%*. Mot trong nhitng nguyén nhan quan trong dan toi that bai thu tinh dng
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nghiém 1a do rdi loan NST 85%_ Cac nghién ctru d3 chi ra réi loan NST ¢ phoi
thuong giap hon & nhimg ngudi me c6 tién st sdy thai tai dién, tién sir thit bai
lam t6 lién tiép, me 16n tudi ¥. Viéc tim kiém, danh gia yéu t6 nguy co rdi loan
NST ¢ nhom d6i tuong nay 1 quan trong nham Iya chon ddi twong uu tién sang
loc phoi tién 1am t6 vai hi vong tim dugc nhiing phoi khong rdi loan NST sé& cai
thién két qua thu tinh trong dng nghiém, giam sd phoi phai chuyén trong mét lan
chuyén phdi, giam duoc ty 1é da thai va giam cac bién ching trong thai san.
4.2.1.1 Moi lién quan giiva roi loan sé lwong NST ciia phoi 5 ngay tuéi thu
tinh trong éng nghiém va yéu té tuéi nguoi me.

Tubi ngudi me va rdi loan NST & phoi, ¢ thai, tré sinh sdng dd duogc
nhiéu nghién ctru xac dinh 2788, Tuy nhién, cac phuong phap trudc day co
nhiing han ché va xac dinh cac réi loan cu trac NST. Nghién ctru nay,
phan tich cac rbi loan NST thong qua k¥ thuat NGS, c6 thé xac dinh dugc
rdi loan ciu triic nho, c6 thé 1ap mot khoang tréng cuia cac két qua nghién
cuu trudce day.

Nghién ctru thyc hién trén tong s6 603 mau phdi dugc thu thap tir 133 cap
vo chdng thuc hién IVF va dong ¥ tham gia nghién ctru ¢6 s6 luong phdi da
dang, dao dong tir 3 t6i 14 phoi. Trong téng sb 603 phéi, co 578 phdi khuyéch
dai thanh cong hé gen va dugc phan tich, bao gdbm: 306 phoi c6 tudi me < 35
(32,06 + 3,43) va 272 phéi co tudi me > 35 tudi (39,63 + 2,96). Mic du ddi
tuong & mdi nhom tudi khac nhau thi c6 sé luong phdi khac nhau nhung dua
trén s liéu Bang 3.5 cho thy rd rang c6 mdi quan hé giira s6 luong phoi va yéu
t6 tudi ctia ngudi me va cac con sd nay déu co nghia théng ké (p ciia y 2 test
<0,05). Tuy nhién, quy ludt cia mdi quan hé nay chua 13 rang vi sy tac dong qua

lai nay c6 thé phu thudc nhiéu yéu t.
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R&i loan NST & nodn va phéi c6 ty 16 kha cao. Khoang 25% s6 noan thu
duogc tir nhimg phu nit ¢6 doi tudi tir 30 dén 35 tudi co bat thudng vé bo NST
(hau hét 13 di boi), va tan suat di boi thuong phu thudc truc tiép vao do tudi va co
thé 1én dén hon 80% & nhiig me trén 40 tudi 2.

Dua theo nghién ctru trude do cua Kotdawala va cong sw nam 2016, ching
t6i chia cac ddi twong nghién ctru ra thanh 2 nhom: nhém 1 13 nhém phéi cé tudi
ngudi me nho hon 35 tudi, nhom 2 13 nhém phdi c6 tudi ngudi me tir 35 tudi trd
1én ¥,

Dé tim hiéu mdi twong quan gitta tudi ngudi me va ty 1é rdi loan NST &
phéi 5 ngay tudi thu tinh trong dng nghiém, chung toi thuc hién test khi binh
phuong. Két qua nhan thiy, c6 mbi lién hé giita tudi ngudi me va ty 18 rdi loan
NST & phoi 5 ngay tudi thy tinh trong dng nghiém véi do tin cdy 95% va cd y
nghia thong ké (p < 0,05). Dua trén s6 lidu Bang 3.5, cho thdy ddi véi trudng
hop ngudi me nho hon 35 tudi, c6 195/306 phdi khong phat hién bat thudng sb
lwong NST va 111/306 phoi (chiém 36,27%) c6 phat hién réi loan NST. So sanh
véi ty 18 50,00% rdi loan NST & nhom dbi twong ngudi me co tudi trén 35
(136/272).

Dic biét, khi danh gia két qua phan tich di truyén ciia cac phoi ¢ nhom tudi
nay cho thiy dbi véi ngudi me 16n tudi (> 35 tudi) nguy co phdi mang réi loan
NST rét cao, 1én téi 50%. Nam 2016, Kotdawala va cong sy da thuc hién mdt
nghién ciru da trung tim, sir dung k¥ thuat a-CGH sang loc di truyén cho théy ty
1¢ phoi rdi loan NST ctia nhom tudi me dudi 35 thap hon c6 ¥ nghia thong ké so
véi nhom me 16n tudi. Ty 1€ 16i loan NST cia nhém nguoi me trén 35 tudi 1a
79,8%"%. Mat khac, ty 1¢ réi loan nhiém sic thé ¢ tir 2 NST ctia nhom tudi me

dudi 35 tudi ciing thip hon c6 ¥ nghia théng ké so voi nhom me 16n tudi. S di
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ty 18 rdi loan NST trong nghién ciru trén cao hon trong nghién ctru ctia ching toi
vi d6i twong dugce lira chon trong nghién ctru nay tap trung vao nhom sy thai tai
dién, tién sir that bai lam t0 lién tiép, tién sir vg chong ¢ con bi rbi loan NST®.
Két luan cta Fraouli cling cho rﬁng ty 1¢ 1éch b1 NST vuot trén 50% dbi v4i hau
hét ngudi me trén 40 tudi™.

Nam 2016, nhém nghién ciru cua Demko st dung ky thuat single-
nucleotide polymorphism (SNP) dé danh gia bat thuong 24 NST ¢ phdi ngay 5
va két qua cho thay 55% phoi ngay 5 mang bd NST binh thudng. Va con sb nay
giam nhanh chong khi ngudi me trén 35 tubi®’.

Ty 1& s6 luong phéi c6 1di loan NST & cac nhom tudi 1a khac nhau; nhém
dbi tuong nguoi me trén 35 tudi co ty 1€ 10i loan NST cao hon nhom nguol me
dudi 35 tudi t6i 12,82%. Sy théng ké ty 1¢ ndy dua trén ham Khi binh phuong,
két qua cho thiy gia tri Peason Chiy(2) = 12,6506 va pr = 0,000 ching to rang,
hai yéu t6 tu6i ngudi me va ty 1¢ phoi binh thuong hay bat thudng c6 méi quan
hé tac dong 1dn nhau; néu tudi ngudi me cang cao nhat 1a trén 35 tudi sé cang
¢ nguy co tao ra cac phdi c6 réi loan NST, dong nghia véi viée lugng phoi
c6 bd NST binh thuong s& giam xubng. Pung nhu vy, Demko va cong su
tién hanh nghién ctru danh gia mic do rdi loan NST trén 22599 phoi ngay 3
va 15112 phoi ngay cho két qua sd phoi khong réi loan NST giam nhanh khi
ngudi me sau tudi 35 ¥.

Trong mdt nghién ciru ciia Munné va cong su ciing cho thiy ty 18 phoi
khong mang réi loan NST giam dan khi tu6i nguoi me ting dan, cu thé & nhom
ngudi me tudi < 35 tudi 1a 40%, ty 1& nay giam xudng 20% & nhom ngudi me

tudi trén 41 tudi 2.
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Dic biét, trong nghién ctru ndm 2002, Munné dua ra bang chimg ching
minh mdi quan h¢ gitra tudi nguoi me va su roi loan NST ¢ phoi thu tinh nhan
tao. Theo do, & nhom tudi nguoi me < 34,9, ty 1€ phoi mang roi loan NST la
57,2%, & nhom tudi 35 — 39,9 14 58,9% va & nhom tudi > 40 con sd nay 1a 65,1%
% Tuy nhién, tic gia str dung phuong phap FISH dé danh gia rdi loan NST va
chi danh gia trén mot sé NST nhu 13, 16, 18, 21, 22 va NST gi6i tinh. FISH 1a
mot phuong phép cii kém theo mot sé han ché, do vay khong thé loai trir cac
truong hop 4m tinh gia do khong xéac dinh duoc cac bt thuong trén NST khéc.

Bén canh d6 di sau vao viéc danh gia mirc do twong quan giita yéu t6 tudi
ngudi me va ty 18 bat thuong sé luong NST chung t6i tién hanh thong ké va xay
dung hé sb tuong quan r st dung phan mém théng ké STATA 12.0 . Vi hé s6
tuong quan thu duogc r = 0,4783 cho thiy mic du giita yéu t6 tudi me va ty 18 bat
thuong sb lugng NST ¢6 mdi lién hé véi nhau, tuy nhién sy trong quan & mirc
trung binh gitra hai yéu t6 nay, v6i do chinh xac 95% va c6 ¥ nghia. Tuy nhién,
ta van thdy 16 rang ty 1¢ bat thuong sb luong NST ting nhanh chéng khi nguoi
me sau tudi 35.

Biéu db 3.5 1a duong hdi quy tuyén tinh thé hién mdi tuong quan giita tudi
nguoi me va 1i loan sb luong NST. Nhan théy, clr 22,87% su bién ddi cua ty 1€
roi loan s luong NST dugc gidi thich bdi su bién ddi cua yéu tb tudi me (hé )
xéc dinh R-square = 0,2287). Khi tudi me ting thém 1 don vi thi ty 18 réi loan sb
luong NST s& tang thém 0,01 don vi va sy thay doi ndy c6 y nghia véi do tin cay
95%. Nhu vay, chung t6i dua ra phuong trinh thé hién mdi lién hé nay nhu trong
bidu d6 3.6. Nhu vdy, tudi cia ngudi me va ty 18 bat thudng phéi thu tinh trong
ong nghiém 5 ngay tudi c6 mdi lién hé véi nhau, nhung mdi quan hé giita dic

diém bat thuong va yéu td tudi ngudi me lai doc 1ap voi nhau (p = 0,304).
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Dic diém rdi loan NST & phdi 5 ngay tudi IVF bao gém: bat thuong sb
luong NST, bat thuong ciu tric NST, bat thuong dang thé kham hodc cac dang
két hop phirc tap nhu vira bt thuong s lugng vira bat thuong cau triic hoic thé
kham c6 sb lugng NST bét thuong. Sau ddy, ching toi tip trung vao viéc danh
gia moi quan hé gitra yéu t6 tudi nguoi me va 2 dang bat thudng pho bién nhat 1a
bat thuong lién quan t6i sd lugng NST.

Mic du hau hét cac NST hién su gia tang xac suat 1éch bdi NST khi tudi
nguodi me tang cao, nhung hiéu ing nady tré nén an tuong hon ddi véi mot s6
NST. NST bi anh hudng nhiéu nhit béi tudi 1a NST sb 14, s6 liéu cho thay ty 16
léch boi ting gap 3,7 1an & nhom ngudi me 16n tudi (> 35 tudi). Sau do 1a t6i
NST sb 7, ty 16 1éch boi tang trén 3,3 1an va NST sb 18 ting 2.9 lan khi tudi
nguoi me ting cao. So véi mic ting trung binh gap khoang 1,5 dén 2 1an dbi véi
tat ca cac NST 6 2, 3, 12, 13, 15, 17, 18, 19, 20, 21, 22. Két qua nay khé twong
déng v6i nghién ctru cua Alfarawati va cong sy nam 2011 két luan, NST sb 7 va
14 12 nhém c6 ty 1é bat thuong sé luong ting nhidu nhét khi tudi me ting cao
(gdp 5 - 6 lan), va dbi v6i NST 2, 15, 17, 20, 22 tang gap 2 1an*°.

Trong cac nghién curu trude day, cac tac gia chi tap trung vao danh gia mot
vai NST ¢o ty 1€ cao, va gay ra cac hdi chung nguy hai téi phoi nhu NST 13, 16,
18, 21, 22 va NST X. Cac NST nay con c6 thé phat hién trong qua trinh mang
thai ba thang dau ma hiém nghién ctru nao phat hién bat thuong s6 lugng clia cac
NST khac. Ching t61 thira nhan réng, cac NST 13, 16, 18, 21 ,22 va NST X la
cac NST co ty 1& xay ra bat thuong cao, va ciing c6 xu hudng ting khi tudi nguoi
me ting. Diéu dang n6i ¢ day 1 ching t6i phat hién thiy NST sb 7, 14 1a cac
NST c¢6 ty 1é ting dot bién khi tu6i ngudi me ting cao nhat 14 khi nguoi me hon

37 tudi. Nhu vay chimg to cac NST s6 7 va 14 néu c6 bat thuong sé lugng NST
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thi c6 kha ning gay chét cho phdi cao hon cac NST 13, 16, 18, 21,22 va NST X.
Nguyén nhan c6 thé do NST s6 7 (159 triéu bp), NST sb 14 (105 triéu bp) c6
kich thudc 16n do vy khi bat thudng s6 luong NST s& 1am mat cin bang hé gen
tir 46 dé gay chét phoi trong qua trinh nudi cdy va lam t6 & tir cung.

4.2.1.2. Tién sir thét bai lam té lién tiép

Dé khao sat yéu t tién st thai san dén tinh trang 16i loan nhiém sic thé
va danh gia hiéu qua PGT-A ddi véi két qua co thai trong thu tinh trong dng
nghiém, chung toi tién hanh nghién ctru trén 120 cip vo chong bao gom: 60
cdp vo chong tién hanh 1am PGT-A-NGS va 60 cip vo chong 1am IVF khong
lam PGT-A. Trong s 60 cip vo chong lam PGT-A, ching toi thu thap céac
tién sir 1am sang nhu tién sir that bai 1am td nhiéu 1an, tién st séy thai tai dién,
tién sir vo sinh, dong thoi tién hanh phan tich tinh trang rdi loan nhidm sic thé
ctia 288 phoi thu dugc, nham tim ra méi lién quan giita cac yéu t6 tién sir thai
san va tinh trang r6i loan nhiém séc thé.

Thét bai 1am 6 lién tiép (Recurrent implantation failure - RIF) dugc dinh
nghia 13 that bai lam t6 tir 3 1an chuyén phéi lién tiép trd 1én hoic khong co
thai 14m sang sau chuyén 10 phéi ®'. Nam 2003, Pehlivan tién hanh nghién
cuu ty 1€ 16i loan NST ctia 49 bénh nhan c¢6 tién sir tht bai 1am td nhiéu 1an
(c6 tién sir thy tinh dng nghiém that bai trung binh 4.2 +1,6 1an) va nhém
chimg la cac bénh nhan v6 sinh khong cé tién st that bai 1am t6 nhiéu lan,
tién hanh sang loc di truyén trudc chuyén phéi bang ki thuat FISH cho céac
cap NST 13, 16, 18, 21, 22, X va Y. Két qua cho thdy nhom c6 tién sir that bai
1am t6 nhiéu 1an c6 ty 1& r6i loan NST cao hon cé y nghia théng ké so véi
nhom chimg (67,4% so véi 36,3%) 2. Nam 2019, Sato va cong su di tién

hanh nghién ctru da trung tdm trén tong s6 171 bénh nhén c6 tién sir RPL va
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RIF, duoc chia thanh cac cac nhom duoc sang loc va khong dugc sang loc di
truyén trude chuyén phoi biang a CHG, phan bd cac nhom déu vao cic nhom
tudi me. Két qua cho thdy mic du ty 1é sinh con séng/bénh nhéan giita nhém
nghién ctru cao hon nhém ching (26,8 so v6i 21,1 ddi voi nhém RPL va
35,7% so voi 26%) nhung su khac biét nay khong c6 y nghia thong ké
(p>0,05) 3. Tuy nhién, ty 1& sinh con sdng/sd phdi cua nhém nghién ctru
cao hon c6 ¥ nghia théng ké so voi nhoém ching dbi véi ca nhém RPL
(52,4% so véi 21,6%; OR:3,89; 95% CI=1,16-13,1) va nhom RIF (62,5%
so voi 31,7%; OR: 3,75; 95% CI= 1,28 — 10,95). Cling twong tu nhu vay,
sang loc di truyén truéc chuyén phoi bang a CGH 1am giam ty 1¢ sdy thai
sinh hda/co thai sinh hdéa & nhém nghién ctru so véi nhoém chung & nhom
RPL (12,5% so véi 45%, OR: 0,14; 95% CI = 0,02 — 0,85) va nhém RIF
(10,5% so v6i 40,9%, OR: 0,17; 95%CI = 0,03 — 0,92) *>. Két qua trén cho
thay mac du sang loc di truyén trudc chuyén phoi trén nhom cé tién sir that
bai lam to lién tiép khong lam ting ty 1¢ sinh con sdng nhung giup giam
duoc sé phoi can chuyén dé co dugc cing mot sé tré sinh sdng véi nhoém
khéng duoc sang loc di truyén.

Trong nghién ctru ndy, ching t6i tién hanh danh gia cac yéu té nguy co
r6i loan nhiém séc thé nhu séy thai nhiéu l4n, tién st that bai UL, IVF, loai vo
sinh dya trén 288 phoi thu dugc tir 60 cap vo chéng dugc sang loc di truyén
truéc chuyén phdi bang ki thuat giai trinh tu thé hé moi (NGS), cho phép
sang loc tat ca 24 NST cua phdi. Theo d6, nguoi phu nit ¢é tién sir that bai
IVF khéng lam ting nguy co réi loan NST & phdi voi RR=0,730, CI (0,512-
1.04) véi p>0,05. Két qua nay tuong dong véi nghién ctru cua Voullaire va

cong su nam 2012 *. DPicu nay c6 thé giai thich do ching toi phan tich ca
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nhitng bénh nhan thit bai IVF 1an tré 1én thay vi that bai IVF tir 3 1an trong
cac nghién ciru khic, co mau trong nghién cliru nay con gidi han vi vay su
khéc biét vé ty 1€ r6i loan NST cia cac phoi gifta cac nhom 1a chua 1o rang.
Hon nita, that bai lam to trong thu tinh 6ng nghi¢m khéng chi do roi loan NST
ma con bai nhiéu nguyén nhan nhu: me 16n tudi, vo va chéng huat thude, bat
thudng tir cung nhu polyp budng tir cung, u xo tir cung hay di dang sinh duc,
cac yéu td6 mién dich nhu co cac cytokine hodc khang thé tu mién, béo phi,
viém nhiém niém mac tir cung, phac dd thy tinh éng nghiém ctia cac co sd'y
té khac nhau.

4.2.1.3. Tién sir sdy thai tdi dién

Uy ban thuc hanh cta Hiép hoi y hoc sinh san Hoa Ky (The Practice
Committee of the American Society for Reproductive Medicine — ASRM)
dinh nghia siy thai tai dién 14 say thai tir hai lan tr¢ 1én, duoc x4c dinh bang
siéu 4m hodc giai phau bénh 1y sau say thai®.

Bang 3.3 tién hanh phan tich ty 1¢ rdi loan NST ctia hai nhém co tién st
sy thai tai dién va nhom khong co tién sir sy thai tai dién cho thay khong c6
su khéc biét c6 ¥ nghia thong ké vé ty 1é rdi loan NST giira hai nhom nay véi
RR=1,29, CI (0,95-1,76) vdi p>0,05. Két qua nay c6 thé do ¢& mau lya chon
chua du 10n dé thé hién 5 rang su khac biét giira hai nhom nghién ctu.

Say thai tai dién 1a thach thirc d6i voi cac nha 1am 1am sang. Phac d6 xu
tri say thai tai dién 13 tim kiém di tit duong sinh duc, hoi ching
antiphospholipid, rdi loan NST & cip vo chong. Tuy nhién, c6 gn mot nira s6
truong hop sdy thai tai dién 1a khong rd nguyén nhéan 6. Phan 16n sy thai sém
(50-70%) lién quan dén rdi loan NST, hay gip nhét 1a réi laonj NST. Gan day,

cac bang chimg vé di truyén hoc dong thuan chi ra rdi loan NST 14 bat thudong
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hay gip nhat trong IVF, giy ra do réi loan nguyén phan va giam phan ¢ ngudi
me >%. Nhiing rdi loan ndy gia ting dan theo tudi ciia me. Di voi cac cip vo
chdng co tién sir sy thai tai dién nhung c6 nhiém sic d6 binh thuong ciing
duoc nghién ciru danh gia hiéu qua sang loc di truyén truéc chuyén phoi. Mic
du rbi loan NST thuong gip hon ¢ nhiing truong hop me 16n tudi, rdi loan
NST ciing gip ca ¢ nhitng cip vo chdng tré ma nguyén nhan van chua rd tai
sao sdy thai tai dién lai thuong gip hon & nhitng cip vo chong nay. Sang loc
di truyén trudc chuyén phoi nhu mot giai phap diéu tri hira hen & nhom déi
tuong ndy tuy nhién nhiéu nghién ctru cho nhiéu két qua khac nhau do c6 su
khéc biét vé k¥ thuat sang loc va quﬁn thé duogc lua chon. Nam 2003, Rubio
va cong su tién hanh nghién ctru danh gia rdi loan NST va tién sir sdy thai
nhiéu 1an cho thay nhom c6 tién sir sdy thai tai dién so v6i nhoém chimg 1a
nhom c6 bénh 1y lién quan dén gi6i tinh, sang loc di truyén bang ky thuat
FISH. Két qua cho thay ty 1¢ rdi loan NST ctia nhém c6 tién st sdy thai tai
dién cao hon nhom ching (70,7% so véi 45,1%, p<0,01) +,

Nam 2019, Lei va cong su nghién ctru trén 506 cip vo chdng co tién sir
sdy thai tai dién, dugc chia lam 2 nhom nghién ciru: nhom duge sang loc di
truyén trude chuyén phdi bang k§ thuat SNP va nhom chung khong duoc
sang loc. K&t qua cho thay ty 1¢ tré sinh sdng/lan chuyén phdi ciia nhom duoc
sang loc cao hon nhom khong dugc sang loc (44,9% so vai 25,1%, RR: 3,00,
95% CI [1,96-4,6], p<0,00001); ty 1¢ sdy thai thip hon c6 ¥ nghia thong ké ¢
nhom dugc sang loc di truyén so v6i nhém khong duge sang loc di truyén
(15,7% so voi 34,6%, RR: 0,27, 95% CI[0,13-0,57], p=0,00005)*. Trong
nghién ctru nay, sd phoi trong mot 1an chuyén phoi & nhém nghién ctru thap

hon ¢é y nghia thong ké so véi nhém chimg (trung binh chuyén 1 phdi mdi
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14n). Viéc sang loc di truyén truéc chuyén phéi trong trudng hop nay giup
khong nhitng giam ty 18 sdy thai ma con giam ty 18 da thai & nguoi me. Nhu
vay, sang loc di truyén trudc chuyén phdi ¢ cac cap vo chong co tién sir sdy
thai tai dién lam tang ty 1¢ sinh con sdng trong mot 1an chuyén phéi, gian tiép
lam giam ty 1¢ say thai va ty 1& da thai.
4.2.1.4. Loai vo sinh

T6 chire y té thé gid1 ude tinh c¢6 60-80 tri€u cap vo chéng vO sinh trén
toan thé gidi. R6i loan NST 1a nguyén nhan quan trong trong v sinh nguyén
phat, vo sinh thi phét va siy thai nhiéu lan, chiém tir 5-10% nguyén nhan v
sinh *. Danh gia ty 1¢ rbi loan NST tiy theo nguyén nhan v sinh 1a rat quan
trong trong viéc 1ap ké hoach can thiép hd tro sinh san. Trong nghién ctru nay,
ching to61 sur dung k¥ thuat giai trinh ty thé hé méi danh gia roi loan NST & ca
2 nhom vo sinh nguyén phat va vo sinh thit phat cho két qua su khac biét ty 18
roi loan NST gilta 2 nhom khéng c6 ¥y nghia thong ké véi RR=1,295, CI
(0,955-1,757) vo1 p>0,05. Yan va cong sy thuc hién nghién ctru trén 14965
cdp vo chong vo sinh cho thay ty 18 rdi loan NST trén nhiém sic d6 cua bd
hodc me & nhom vo sinh nguyén phat ((9,29%) cao hon c6 y nghia thong ké
s0 v6i nhom vo sinh thir phat (5,47%), v6i p<0,05 ¥7. Két qua trén c6 thé do
Yan nghién ctru NST dd & cac cip vo sinh, trong d6 c6 mot sé khong nho vo
sinh nam c6 rdi loan NST cao (t6i 17,26%, 462/2676) giy khong co tinh
trung. Trong khi d6 nghién ctru cua t6i ldy tiéu chudn tinh dich dd binh
thuong va viéc danh gia réi loan NST trén phdi ngdy nam thay vi danh gia roi
loan NST ctia b me nén su khac biét vé ty 1€ 161 loan NST vé loai v6 sinh la

khong 10 rang.



102

4.2.2. Panh gia hiéu qua chin doan di truyén trwéc chuyén phdi doi voi
két qua c6 thai trong thu tinh trong 6ng nghiém
4.2.2.1. Mt sé dic diém chung ciia bénh nhéin nghién ciru

Tubi trung binh cua nhém lam PGT-A 1a 38,03 + 4,38; tudi trung binh cua
nhom khong 1am PGT-A 14 33,72 + 0,49. Trong nhom lam PGT-A, da s6 phu ni
thudc nhom trén 35 tudi (chiém 85,0%). Trong khi & nhém khéng 1am PGT-A,
da s6 phu nir thudc nhom dudi 35 tudi (chiém 61,7%). PO tudi trung binh trong
c4 hai nhom trong nghién ctru cia chiing t6i cao hon nghién ctru ctia Nguyén Thi
Minh Khai (2017) 1a 31,93 + 4,90 tac gia Tran Thily Anh va cs (2017)c6 tudi
trung binh 13 33,1 + 4,7%; tac gia Nguyén Xuan Hoi va cs (2010) cho tudi trung
binh ctia nguoi vo 1a 30,443,13. Cac nhom nghién ciru ciia Veleva va cong su ¢
d6 tudi 1an luot 14 31,2+4,5 dén 32,5+5,0 %°. C6 thé thiy do tudi trung binh trong
cac nghién ctru khac nhau cé thé do xu hudng bit dau c6 thai mudn hon va su
khac biét muyc tiéu cua timg nghién ctru, tiy trung tim va qudc gia khac nhau.
Nghién ctru ctia t6i ¢6 tiéu chuan trén nhiing tiéu chi c6 nguy co rdi loan NST
cao nhu: tudi cao, tién sir sdy thai tai dién, tién st that bai ivf ciing 1a yéu t6
khién tudi ngudi vo trung binh trong nghién ctru cia tdi cao hon cac nghién ctru
trude kia.

Phu nit trén 35 tudi ludn 13 ddi tuong dac biét ctia nhitng ri loan di truyén
hay gap ¢ phoi da dugc chimg minh 7. Tudi cao 1a mot yéu t6 tién luong san co
ctia dap ung kém véi kich thich budng trimg anh hudng dén két qua thy tinh
trong 6ng nghiém, kha niang rdi loan di truyén & phoi va kha nang phoi phat trién
thanh cong trong budng tir cung clia ngudi me. Trong nghién ctru clia ching toi,
sO ngudi me 16n tudi & nhém 1am PGT-A va nhom khong lam PGT-A 1an luot 1a

51/60 va 23/60 ngudi me & moi nhom.
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Trong nghién ctru cta toi, chi s6 khéi co thé (BMI) 6 nhom 1am PGT-A
la 21,87 £ 1,90 (kg/m?) va nhém khoéng lam PGT-A la 21,38 + 2,32
(kg/m?).Két qua nay tuong tu nghién ctru cia Tran Thuy Anh 1a 21,1(kg/m?)
% nghién ctru ciia La Marca (2013) c6 chi s6 BMI 1a 21,86 +2,7(kg/m?)'%,
nghién ctru ciia Vuong Thi Ngoc Lan va cs (2016) thi chi s6 BMI la
20,9(kg/m?)'*". Chi s6 BMI khéng cho phép danh gia du trit budng tring
nhung 12 mot chi sé kha quan trong trong viéc quyét dinh liéu FSH ban dau va
tién luong dap tng budng trimg.

Két qua trén Bang 3.13 cho thay do nhém lam PGT-A c6 d6 tudi dao dong
tir 24 dén 42, nén cac xét nghiém can lam sang ciing dao dong ro rét. Néng do
FSH co ban (bFSH) duogc dinh luong vao ngay 2 hay 3 cta chu ky kinh la mot
xét nghiém da duoc sir dung tir 1au va phd bién trong danh gia du trir budng
trimg. Tudi cao va ting ndng do bFHS 1a yéu t6 tién lwong xau giam kha ning
sinh san. Nong d6 bFSH & ngudng cao c6 gia tri du doan dap mg budng trimg
kém voi d6 dic hiéu cao nhung c6 kha ning dwong tinh gia, nhit 1a khi xay ra &
phu nit tré tudi. O ndng d6 trung binh va thap, bFSH it co gia tri trong dy doan

102 Krous va cong sy di so sanh 2

dap g, nhat 1a dép tmg budng trimg cao
nhoém bFSH >9,6 mUI/l va bFSH <9,6 (mUI/1) két hop véi 2 nhém tudi <38 tudi
va > 38 tudi. Két qua cho thdy: mirc d6 FSH co ban cao ¢ nhiing bénh nhan tré
c6 mirc do dap ung kém hon c6 ¥ nghia thong ké v bFSH thap (p>0,0001).
Nhung khong khac biét vé ty 1& ¢o thai 1dm sang v6i mirc bFSH giira hai nhom.
Nhiing bénh nhan > 38 tudi, FHS co ban cao c¢6 muc do dap tmg kém hon va
ting nguy co chdm dut chu ky budng trimg, tuy nhién ciing khong c6 sy khac
biét vé ty 1& 1am sang v6i nhom bFSH <9,6 (mUL/1) ', Trong nghién ctru cua
to1, xét nghiém bFSH c6 gia tri trung binh trong nhoém lam PGT-A-NGS 1a 6,72
+ 1,63 (mUI/l) va nhdm khong lam PGT-A 14 6,09 + 1,59 (mUI/).
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AMH 14 mét glycoprotein ciia budng trimg san xuat tir cac t& bao hat cua
nang nodn so cap, tién hdc va c6 hdc & giai doan sém nhung khéng c6 & cac
nang nodn thodi hoa hay dang phat trién. Su ché tiét manh mé dugc quan sat
thdy & nhimng nang tién hdc va nang c6 hdc nho ', AMH c6 vai tro tic ché sy
phat trién clia cic nang noan nho & giai doan som. Nong d6 AMH trong mau tiy
thudc vao sb luong va hoat dong cua cac nang nodn nho. Gan day, AMH duoc
dé cap dén nhu 1a mot chi diém cua du trir budng trimg va dap g budng trimg
v6i do chinh xac cao hon céac yéu t6 du doan dap ing budng trimg hién sir dung
104 Theo bang 3.13, xét nghiém AMH trung binh 13 1,80 + 0,64 ng/ml & nhom
lam PGT-A-NGS trong khi nong d6 AMH ctia nhém khéng lam PGT-A 1a 2,46
+ 0,95 ng/ml. Trong nghién ctru nay, co téi 85,0% s nguoi vo trong nhém lam
PGT-A c6 tudi tir 35 va ¢ 38,3 % s6 vo trong nhom khong 1am PGT-A 1a me
16n tudi. Nghién ctru cia Vuong Thi Ngoc Lan trén 820 bénh nhan cho thiy
néng ddo AMH c6 lién quan chat ché véi ) luong noan thu dugc ¢ bénh nhan
thu tinh trong 6ng nghiém (r=0,74; r-squared = 0,55; p<0,001). Néng do AMH
c6 gia tri tot nhét trong du bao dap tng kém va dép tmg cao, tiép dén 1a AFC va
bFSH '*'. Nong d6 AMH trong mau anh huéng rat 16n t6i kha ning du trix
budng trimg ctia ngudi phy nir. N6 dic biét giam & nhom bénh nhan trén 35 tudi
va 1a yéu t6 tién luong quan trong cho kha ning c6 thai & nhiig ngudi vo 16n
tudi 1. Su suy giam AMH thap c¢6 ¥ nghia thong ké & nhom nghién ciru cho
thidy mot tién lugng xau trong thy tinh dng nghiém ctia nhoém nghién ctiru néu
nhu hai nhém duoc ding chung mét ki thuat chuan bj phéi va chuyén phoi.

Két qua (Bang 3.14) cho thiy da sb cac chi tiéu sb lwong va chat lwong tinh

trung twong tw nhau gitra cAc nhom.
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4.2.2.2. DPdc diém vé cdc chi so ciia nodn, phéi va chudn bi niém mac tiv
cung

Pé danh gia hiéu qua ciia qua trinh kich thich budng trimg, chiing t6i thong
ké s nang nodn choc hut duoc. Vé s lugng nodn, phoi ciia cac nhom cho thay:
s6 nodn thu dugc trung binh trong nhom lam PGT-A-NGS 1a 7,73 + 2,0 noan;
trong nhém khong 1am PGT-A 1a 17,62 + 8,4 nodn. S nodn thu duoc trong
nghién ciru ctia tac gia Tran Thily Anh 1a 12,22+7,37 nodn *; nghién ctru cia tac
gia Vuong Thi Ngoc Lan cho thdy sd noan trung binh thu dugc 1a 10,5 noan '°';
sd nang nodn trong nghién ciru ciia Arce va cs (2013) 1a 9 nodn '%; trong khi
nghién ctru cta Broer va cs thu duoc sé nodn trung binh 13 10,9 nodn '7. Mic du
¢6 su khac nhau gifta cac nghién ciru vé sb nodn nhung cac nghién ctru trude day
déu déng thuan sd nodn choc dugc giam nhanh sau tudi 35; téng liéu FSH cua
nhom 35-40 tudi va trén 40 tudi cao hon cd ¥ nghia théng ké so voi nhom dudi
35 tudi %%, Nghién ciru cta chiing t6i tap trung vao nhiing cap vo chong 16n
tudi, tién str that bai lam t6 nhiéu 1an, tién str say thai tai dién ,... Chinh vi vy c6
thé thdy s6 nang nodn thu dugc trong nghién ctru ciia chiing toi khong cao, dic
biét dbi v6i nhom 1am PGT-A khi c6 t&i 85% 1a me 16n tudi. SO nang noan co
nhom me ¢ nhiéu tudi s& giam sd nang nodn dé thu tinh va tir 46 giam sb phoi
dé chuyén vao budng tir cung ctia ngudi me 16n tudi. Chinh vi vy viée tim kiém
nhing phoi c¢6 ty 1& c6 thai cao lai cang co ¥ nghia dbi v6i nhing phu nit 16n
tudi, dic biét trong bdi canh tudi két hon va tudi sinh con ¢6 xu thé tang.

Theo bang 3.18, s6 noan thy tinh trung binh 14 6,25 + 1,95 noén trong nhém
PGT-A-NGS va 11,35 45,91 noan trong khoéng lam PGT-A. Noan phat trién
thanh phoi 1a 4,8 + 1,56 noan trong nhom PGT-A-NGS va 10,32 + 5,53 noan
trong nhom khong lam PGT-A.
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Chat luong phdi blastocyst trudc sinh thiét va sau sinh thiét dugc danh gia
theo phan d¢ phoi cua tic gia Gardner 7. Chét lwong phéi duoc danh gia dya vao
chat lugng khdi té bao nu phoi va khéi té bao 14 nudi. Nhing phdi AA, AB
duogc coi 1a nhitng phdi blastocyst co chat luong tét. Vé hinh thai phoi (Bang
3.19), s6 phoi tt va rat tt trung binh & nhom lam PGT-A-NGS 1a 1,85 + 1,21
phoi; nhom khong 1am PGT-A 14 6,97 + 5,41 phoi. S6 phéi trung binh & nhom
PGT-A-NGS 1a 1,37 0,92 phoi; s6 phoi trung binh & nhém khong lam PGT-A
14 1,35 + 1,51 phoi. S6 phdi x4u trung binh trong nhom lam PGT-A-NGS 1a 1,61
+ 0,98 phoi, trong nhom khong lam PGT-A 1a 2,01 & 3,41 phoi. Nam 2020, tac
gia Hoang Ngan Minh va cs st dung k¥ thuat NGS danh gia rdi loan NST trén
953 phdi ngdy nim da duoc sang loc hinh thai bang tiéu chuan Garder két hop
v6i Majumdar cho két qua nguy co rdi loan NST giam khi d6 gian rong khoang
phoi 16n — dé 5 (OR=0,32, CI95=0,25-0,42, p<0,001); nguy co roi loan NST
tang 1én khi hinh thai 14 nudi xiu (OR=5,89; C195%=3,61-9,62, p<0,001); nguy
co bat thuong tang khi hinh thai ICM xau di(OR=4,66; CI95%=2,77-7,84, p
<0,001) va hinh thai phoi xép loai t6t thi réi loan NST giam di (OR=0,22;
95%CI=0,16-0,29, p<0,001)'%. Nghién ctru ciing chi ra hinh thai ph6i xdu lam
gia ting bat thuong sd luong, bat thuong ciu trac, bat thuong kham lan luot 1a
3,6 lan (CI95%=2,44-5,31); 3,08 lan (CI95%=0,5-6,32) va 1,84 lan
(CI195%=1,25-2,70)!%. Nghién ctru cia Majumda va cs (2017) cling chi ra ty 1€
101 loan NST tang dan tir 40,5 t6i 50 va 73,2% & nhom phan loai phdi mang hinh
thai tir tot toi xau ', Theo Zhao va cs (2018) thi phoi c6 TE cho ty 1¢ mang thai
va sinh con sdng 1am sang cao hon dang ké so véi phdi c6 TE loai C (62,4% so
V6 35,7% va 49,7% so véi 27,4%)"°. Nhom nghién ciru cta chung t6i co sb

phoi ¢6 hinh théi t6t thip ¢ hai nhom, dic biét nhom lam PGT-A c6 thé do ty 1&
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me 16n tudi & nhom 1lam PGT-A rat cao (chiém 85%). Hon nita, xuat phat sb
lugng noan thu dugc, sO lugng noan thu tinh phat trién thanh phoi ciia nhom
nghién ctru von di da it hon nén néu ding phuong phap lya chon phéi co hinh
thai t6t trong nhom nay thi c6 rat it phoi dat tiéu chuan, 1a mot tién luong xau va
1a nhimg quyét dinh kho khan trén thyc té 1am sang,

Niém mac tr cung 1a noi phoi thai lam td, chat lugng cua niém mac t
cung duoc cho 1a ¢6 anh hudng 16n dén kha ning c6 thai & ngudi phu ni.
Trong thu tinh 6ng nghi¢m, do day ctia niém mac tr cung dugc theo doi chat
nhim ting hiéu qua cho qué trinh chuyén phoi ddi voi ca chu ky phdi tuoi va
phoi trit dong. Fang va cs so sanh 3 nhom bénh nhan cé do day niém mac
trong ngay chuyén phdi lan luot 1a: (1) niém mac <8mm; (2) niém mac 8-14
mmva (3) niém mac >14 mm. Két qua cho thdy d6 day niém mac c6 anh
huong dén ty 18 c6 thai 1am sang, cu thé nhom 1 ¢6 ty 1& c6 thai 1am sang thap
hon c6 ¥ nghia so véi hai nhom con lai (p<0,01) '''. Nghién ctru ctia Nguyén
Thi Minh Khai va cs cling chi ra nhém c6 d¢ day niém mac tir cung tir 8-14
mm cho ty 1¢ c6 thai cao nhét 1a 40,8%, su khac biét ty 1€ co thai gitra nhém
c6 niém mac tr cung 8-14mm véi nhom dudi 8mm va nhom trén 14 mm cé y
nghia thong ké véi p<0,05 *. Két qua nay tuong tu v4i cac nghién ciru trude
vé d0 day niém mac tir cung. Vuong Thi Ngoc Lan va cs (2016) chi ra khi
niém mac tir cung <8mm thi thai ki hiém khi xay ra, khi niém mac dudi 7mm
thi thai ky khong xay ra '°'. Nhu vy do day niém mac phu hop 1a diéu kién
quan trong lam tang ty 1€ co thai. Trong nghién ctru (Bang 3.19), d§ day niém
mac tir cung trung binh & nhom PGT-A-NGS 1a 9,61 + 1,28 mm; & nhém
khong lam PGT-A 1a 9,67 £ 1,26 mm. Do day niém mac tor cung trong hai

nhom nghién ciru nam trong khoang 8-10mm chiém ty 1& cao nhat (50,0% doi
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v&i nhom PGT-A-NGS va 51,7% ddi véi nhom ching). Mat khac, hon 80%
s6 nguoi phu nir trong ca hai nhém c6 do day niém mac tir cung tir 8 dén 14
mm, 1a d6 day thuan lgi cho sy 1am to ctia phéi. Pay ciing 1a vi phuong phap
thu tinh dng nghiém trong nghién ciru sir dung phai trir dong ma vu diém cia
phuong phap chuyén phéi trit déng vi niém mac tir cung duge chuan bi tot
hon chuyén phoi tuoi va ciling vi thé nén co thé ting ty 1¢ co thai lam sang va
ty 1¢ thai sinh song *.

4.2.2.3. Két qui NST ciia phéi blastocyst thu dwoc sau sang loc di truyén ki

thudt gidi trinh tw thé hé méi NGS:

Theo bang 3.20, tong sd phdi dugc phan tich cia 60 nguoi vo 1a 288
phoi va co ty 18 phoi rdi loan NST 1a 36,8% (106/288 phoi) va sé phoi khong
roi loan NST 14 63,2% (182/288). Két qua twong tw nghién ctru cua Liu va cs
(2016) khi tién hanh sang loc 221 phdi ngay 5 bang phuong phap giai trinh ty
thé hé mdi cho két qua ty 18 rdi loan NST 1a 40,7% 8'. Két qua trong nghién
clru ctia chung t6i thap hon két qua mot sd nghién ctu trude day khi khao sat
rdi loan NST cua phdi ngdy nam. Mot nghién ctru ciia Alfarawati va cong su
nam 2011, ciing chi ra rang 56,7% (283 trén tong s6 500) mau phdi nang duoc
thir nghiém mang r6i loan NST®. Tuy nhién, ddi tugng trong cac nghién ctru nay
déu tap trung vao cac trudng hop siy thai lién tiép (tir 2 1an sdy thai) hodc that
bai 1am t6 tir 2 1an hodc ¢6 tudi nguoi me cao (da s6 >38.5 tuéi)”, trong khi ddi
tuong trong nghién ctru ciia chiing t6i c6 d6 tudi thdp hon. Do vay ty 16 ma
nghién ctru ndy ciia chung toi dua ra thap hon cua cac nghién ctru trén nhung

van tuong dong voi cac nhan dinh do.
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4.2.2.4. Két qud phan tich sw réi loan NST 6 phéi 5 ngay tuéi thu tinh trong
ong nghiém (IVF) bang ky thudt gidi trinh tw thé h¢ mdi — Next generation
sequencing (NGS)

Két qua ctia bang 3.21 cho thay: Ty 1é c6 thai 1am sang 14 26/60 truong hop
& nhom 1am PGT-A-NGS (chiém 43,3%), va 15/60 trudng hop & nhom khong
lam PGT-A (chiém 25,0%). Bang 3.21 ciing chi ra thdy ty 1& c6 thai tién trién 1a
18,3% & nhom lam PGT-A-NGS, ty 1é c6 thai tién trién & nhom khong lam
PGT-A 1a 15,08%. Nhu vy, mic du nhom nghién ctru c6 nhitng yéu td tién
luong x4u da duoc chimg minh nhu: tudi nguoi vo cao, ndng d6 FSH cao hon
nhém chimg, nong do AMH thap, s6 nang nodn trung binh thu duoc it, s6 phoi
sdng ctia mdi bénh nhan thap, s6 nodn phat trién thanh phéi thap, s6 phéi c¢6 hinh
thai hoc dat mirc tot thdp nhung két qua ty 1 co6 thai 14m sang & nhimg phoi
duogc chuyén ctia nhom lam PGT-A-NGS van kha quan. Theo mot s6 nghién ctru
khac nhau, dbi v6i phu nit trén 35 tudi, ty 1& c6 thai 1am sang khi tién hanh IVF
cho két qua kém hon hin so v6i nhom phu nit dudi 35 tudi. Thuc té dy trix
budng trimg ctia nhém me 16n tudi giam, s6 nang nodn thu dugce trung binh & ddi
tuong nay thap hon nhom dudi 35 tudi dan tdi s6 phdi duge thu tinh cling it hon,
chua ké t6i s6 phoi dat tiéu chuan hinh thai tbt lai it hon nhom tu6i me dudi 35.
Diéu nay dat ra ngoai viéc sang loc hinh thai hoc, cAn c6 mot phwong phap c6
kha ning chi ra trong s it phdi ma nhimg ngudi me 10n tudi c6 duogce, dau 1a
phéi co ty 1¢ thai 1am sang cao nhét. Két qua bang 3.24 cho thiy dugc hiéu qua
ctia phuong phap PGT-A-NGS d6i véi ty 1¢ c6 thai 1am sang trén cac phu nit 16n

tudi. Nghién ctru ciia Nguyén Thi Minh Khai cho két qua c6 thai 1am sang 13
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39,0 % *; trong khi d6, nghién ctru cia Nguyén Xuan Hoi va cong su (2010) cho
thiy ty 1& c6 thai 1am sang 13 35,9% 3. Hai tic gia trén déu nghién ctru trén ca chu
ky phoi dong va phdi tuoi, cac phoi khong duoc sang loc di truyén trude khi
chuyén vao budng tir cung ctia nguoi vo. Trong khi do, theo bao cao cua Hiép
hoi Sinh san va phoi hoc Chau Au (ESHRE), ty 18 ¢6 thai 1am sang trén mot lan
chuyén phéi ciia phuong phéap thu tinh ¢6 bom tinh tring vao nodn nim 2011 1a
31,8%'"2. Ty 18 c6 thai 1am sang sir dung phdi trit dong trén s6 chu ky chuyén
phoi & Han Qudc 1a 34,2%''®. Cac nghién ctru trén cho ty 1& c6 thai 1am sang
thdp hon nhém nghién ctru ciia ching t6i 1a 43,3% (Bang 3.24). Liss va cs
(2018) ciing da tién hanh so sanh d6i chimg giita nhom thu tinh 6ng nghiém st
dung phdi déng, c6 sang loc di truyén trude chuyén phéi bing NGS v6i nhom
thy tinh 6ng nghiém sir dung phoi dong thong thudng cho két qua ty 1é 6 thai
lam sang cua nhom nghién ctru cao hon nhém chimg, su khac biét c6 y nghia
thong ké (42,0% so v&i 23,5%, p=0,012)®. Tir nhitng nhan dinh trén cho thiy
d6i voi nhom nhém ngudi vo 16n tudi néu duoc thu tinh dng nghiém bang
phuong phap IVF/ICSI va c6 sang loc di truyén bang NGS trude chuyén phoi
cho ty 1€ c6 thai 1am sang trén mdt chu ky cao hon nhém thuc hién IVF chi lya
chon phoéi c6 hinh thai tbt

Theo bang 3.21, ty 1& chu ky sinh con song trén tong so chu ky chuyén phoi
ctia nhom sang loc di truyén trudc chuyén phdi bang NGS 1a 18,3% (11 tré sinh
song), ty 1& sinh con séng cua nhom khong lam PGT-A 13 13,3% (8 tré sinh
song). Thyc vy, mot nghién ctru cua Liss va cs (2018) ciing tién hanh so sanh

dbi chimg gitra nhom duoc sang loc di truyén bang NGS va nhom chi duge lya
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chon phdi ¢6 hinh théi tot cho két qua ty 1é sinh con song trén tong s6 chu ky doi
v6i nhom ngudi vo duoc sang loc phdi bang NGS 1a 42%, cao hon c6 ¥ nghia
théng ké so vo1 nhém chi dugc sang loc hinh thai hoc 1a 23,5%, véi p= 0,012,
v6i do tudi trung binh ciia hai nhom 1an luogt 1a 35,8+3,7 tudi va 35,2+2,1 tudi
(p=0,176) %. Néu hai nhom cung thuc hién trén cing mot nhém ddi tuong co
tudi twong tu nhau, ty 1¢ sinh con séng trén chu ky chuyén phoi cao hon hin &
nhom duoc sang loc di truyén.

Ngodi ra, bang 3.21 chi ra ty 1é say thai ciia nhom lam PGT-A 14 26,7%, so
v6&i nhom khong lam PGT-A 1a 10%. Tuong ty, ty 1€ thai luu cling khong khac
nhau gitta hai nhom nghién ctru. Theo Liss va cs (2018), ty 1¢ say thai nhom
duoc sang loc di truyén trudc chuyén phéi bang NGS 1a 9,6% thap hon co y
nghia théng ké so v&i nhom ching 1a 28,6%, voi p =0,027. K§ thuat giai trinh tu
thé hé méi tam soat dugc bat thudng toan bo 24 NST, gitip danh gia hiéu qua
chat lwong thuc ctia phoi, mang lai hiéu qua cao trong viéc lira chon nhitng phoi
that su t6t dé tién hanh chuyén vao budng tir cung cho nguoi me.

Hiéu qua cta cac phuong phap hd trg sinh san phu thudc rat nhiéu vao chit
luong cua phédi duge chuyén va kha ning 1am t6 cua chung. Cac phuong phap
sang loc bang hinh thai khong phan anh duoc ban chat di truyén cua phoi. Cac
nghién ctru chi ra rang, mac du réi loan nhiém sic thé ¢ anh hudng dang ké dén
su phat trién cua phéi, nhung mot ty 1& dang ké nhitng phéi bat thuong cé thé
phat trién dén giai doan phoi nang va co nhiing thong sd vé hinh théi tot. Thyc
té, 42.8% cac phoi rdi loan NST van ¢ thé phat trién dén giai doan phoi nang'*.

Vi vay, viée sang loc di truyén cua cac phdi IVF 1a can thiét. Hon nita, siy thai
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tu phat & nguoi duoc ghi nhan c6 lién quan chat ché véi 1énh boi NST'S. Réi
loan NST 14 nguyén nhan phd bién nhét gay ra vo sinh ty nhién, PGT-A duoc st
dung dé t6i thiéu hoa nhimg phoi rdi loan NST ¢ nhiing bénh nhan thyc hién
IVF. Nho PGT-A xéc dinh nhimg phoi ludng boi dé chuyén vao budng tir cung,
do d6 tang ca ty 16 1am t6 cua phdi va giam ty 18 siy thai khi thyc hién IVF. Nhu
cau chon loc nhimg phdi c6 bd NST binh thuong dd dan dén su phat trién cua
cac phuong phap PGT-A. K¥ thuat PGT-A NGS duoc thiét 1ap dé dap tmg yéu
cau sang loc cac phoi bat thuong ca vé s6 lugng va cau triic NST.

Mot tién bd dang ké do6 1a viée st dung mau sinh thiét 14 nudi so véi viée
sinh thiét phoi bao ¢ giai doan phan cat va thé cuc. Dir lidu béo co vé ty 1é thé
kham & giai doan phan cit c6 thé 1én tdi 50%. Trong khi d6 thé kham vén ton tai
& giai doan phoi nang, ty 18 thé kham thap hon dang ké, khoang 3-5% so véi cac
giai doan phat trién som hon''®''8. Nghién ciru nay tién hanh trén miu té bao
phéi nang 1a phu hop, gitp cho két qua sang loc dang tin cdy hon so véi giai
doan trudc d6. Nho vay, viéc sit dung PGT-A cung véi sinh thiét tai giai doan
phoi nang c6 thé cai thién két qua 1am sang cua bénh nhén so véi st dung cac
mAu sinh thiét thé cuc, phoi phan cit. Su két hop gitra k¥ thuat méi sang loc 24
NST va sinh thiét & giai doan phdi nang thay vi giai doan phén cét co thé lam
tang dang ké két qua thy thai''®. Scott va cs danh gia xem liéu sinh thiét phoi
nang va PGT-A c6 thé cai thién ti 16 1am t6 cua phdi va ti 16 sinh & nhitng phu nix
c6 tién luong t6t 2. Ti 1¢ sinh 13 84.7% & cac chu ky IVF trong nhom thyc hién
PGT-A so v6i 67.5% trong nhom ddi chimg (p=0.01; RR 1.26, 95% CI 1.05-

1.5). Hai thir nghiém khéc cho thiy PGT-A mang lai ty 1¢ mang thai trén 20 tuan
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cao hon, nhung khong bao céo cu thé ty 1é sinh '%°. Do d6 viéc st dung PGT-A
cung voi sinh thiét tai giai doan phoi nang c6 thé cai thién két qua 1am sang cua
bénh nhan %!,

Bén canh d6, viéc sang loc trén mau phoi nang giup xac dinh duoc tinh
trang kham NST & phoi. Diéu khong thé thuc hién duge & cac loai mau sinh thiét
thé cuc hodc sinh thiét giai doan phan cit ''7. K§ thuat PGT-A-NGS con c6 thé
gitip xac dinh ty 1¢ kham & phoi. Pay 1a nhimg chi dan rat tot cho cac nha phoi
hoc 1am sang quyét dinh phoi nao nén duoc chuyén. K¥ thuat PGT-A-NGS c6
uu diém vuot trdi trong xac dinh thé kham & phoi. Nguoc lai, mot sb ki thuat
khac xac dinh thé kham c6 ty 1é duong tinh gia kha cao trén cac mau hon hop
cac dong té bao binh thudng va bit thuong '22.

Thuc té, nhiéu cap vo chéng khong c6 phdi ludng bdi, chi co phdi léch boi
va phoi kham. Viée xac dinh duoc phdi kham s& cung cap cho cac cip vo chong
¢6 co hdi co con bang chuyén phdi kham. Céc béo cdo cho thiy ty 1& chuyén
phoi thanh cong cua phoi kham kha cdo, c6 thé 1én dén 41% '2, ty 18 ¢o thai tién
trién c6 thé 1én dén 15,4% '2*. Bén canh do, loai kham ciing 13 yéu t6 tién luong
ty 16 thanh cong. Kham cau tric NST cho ty 16 thanh cong cao nhat, 1én dén 41%
thai tién trién va thip nhat 1a kham nhiéu t6n thuong vdi ty 16 thai tién trién 13
10% 24125 Pidu nay co thé do qua trinh tu sira chira cta phdi 8. Vi vay, cac
phoi thé kham duoc xac dinh ty 16 kham bang PGT-A-NGS la thong tin quan
trong dé quyét dinh chuyén phoi hay khong. Tang thém co hoi cho cac cap vo
chong khong con phoi dé chuyén. Nhimg két qua trong nghién ciru ctia ching toi

chi ra sir dung phuong phép giai trinh tir thé hé méi dé sang loc di truyén trudc
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chuyén phoi, chon dugc cac phoi cd bd NST binh thuong voi hi vong cod thé cai
thién ty 1¢ co thai 1dm sang, ty 1& c6 thai tién trién so v&i viée chi lwa chon hinh
thai phoi nhu phac d6 thu tinh ng nghiém cb dién. Diéu nay dic biét c6 ¥ nghia
d6i voi nhimng phu nif tudi cao vi viéc du trir budng trimg giam nhanh & nhom
dbi tuong nay, sb luong phdi duge thy tinh giam nhanh dong thoi s phoi bat
thuong hinh thai cling nhu rdi loan NST ting nhanh ¢ ddi twong me 16n tudi
khién viéc lua chon dugc mot phoi “binh thudng” trong sé phdi it i ma nguoi
me 16n tudi c6 dé chuyén phoi 1a rat quan trong. Két qua cling dan dén tiém ning
lwa chon chinh xac dugc nhimg phdi khong rdi loan NST s& lam giam ty 18
chuyén 2-3 phoi nhu nghién ctru gan day chi ra tai Viét Nam * va ciing 13 xu thé
chung cua thé gioi 2 giup giam ty 1¢ da thai tir 46 giam ty 1¢ siy thai, d¢ non,

giam tai bién san khoa va gidm céc chi phi y té.
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KET LUAN

Ttr két qua nghién ctru, nhom nghién ctru c6 mot sé két luan sau:
Muc tiéu 1. Phan tich két qua chan doan di truyén truéc chuyén phoi
bang ky thuat giai trinh tw thé hé¢ méi ¢ cac phoi thu tinh trong ong
nghiém.

Ty 1€ 161 loan NST & phoi 5 ngay tuoi thy tinh trong ong nghi€ém trong
nghién ctru 1a 42,7%. Léch boi NST co thé xay ra & tit ca cac NST véi ty 18
khac nhau, cao nhat 1a cac NST s6 15, 16, 21, 22 va NST giéi tinh, it gip &
nhém cac NST s6 7, 9, 11 va 19. Ty 1& bat thuong cau trac NST khong gip
& NST s6 12, 20 va 22 & quan thé nghién ctu.

Muc tiéu 2. Panh gia hiéu qua chin do4n di truyén truée chuyén phdi dbi
v6i két qua c6 thai trong thu tinh trong 6ng nghiém va mot s6 yéu t6 lién
quan dén tinh trang réi loan nhiém sic thé truéc chuyén phéi.

- X4c dinh mét s6 yéu t6 nguy co roi loan NST & phdi thu tinh 6ng nghiém:

- Tién st that bai IUI, that bai lam to lién tiép trong IVF, tién st s:fly
thai/thai luu va loai vo sinh khong lién quan dén 1éch boi NST & phdi.

- Tudi me va RLNST co6 mbi tuong quan thuan véi mic do lién h¢ &
murc trung binh (r=0,4783). Phuong trinh hdi quy tuyén tinh: Ty 1¢ bat thuong
s6 lwong NST = -0,7 + 0,01 x (tudi me). NST bi anh hudng nhiéu nhit boi
tudi 12 NST s6 14, NST s6 7 va NST 18.

- Danh gia hi¢u qua cua ky thuit NGS trong sang lgoc 24 NST trudc
chuyén phéi déi véi thu tinh trong 6ng nghiém:

- Vi ki thuat NGS ap dung trén 288 phdi, s6 lugng phéi rdi loan NST
13 36,8%, s6 phoi khong rdi loan NST 13 182 (63,2%). Ki thuat NGS tam soat
duoc toan bo bat thuong 24 NST.

- PGT-A-NGS c6 thé cai thién ty 1é c6 thai 1am sang, thai tién trién.
Ty 1€ c6 thai l1am sang 1a 43,3% & nhom PGT-A-NGS va 25,0% & nhom
khong lam PGT-A.
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KIEN NGHI

1. Do day 1a ki thuét con kha mdi, nén trong thoi gian nghién ctru s6 lidu
chung t6i thu duoc con han ché, chung t6i rat mong trong thoi gian toi c6 thé
tiép tuc nghién ctru trén ¢ mau 1on. Tir d6, xac dinh day du cac yéu to nguy co
1énh boi NST ciing nhu danh gia hi¢u qua cua ky thuat NGS trong sang loc 24
NST trudc chuyén phoi dbi v6i thu tinh trong 6ng nghiém.

2. Tiép tuc nghién ciru mdi lién quan giita hinh thai phoi va 1énh boi
NST trong qua trinh phét trién phdi, trén co s¢ d6 chon duoc nhitng phoi c6

chét luong t6t dé chuyén phoi, nang cao chét luong trong diéu tri.
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PHU LUC 1: PHUONG TIEN VA VAT LIEU SU DUNG TRONG

NGHIEN CUU

Vit li¢u str dung trong nghién ciru

- Vit tu, hoa chit, thubc cho qui trinh thy tinh trong dng nghiém.

- Vat tu, hoa chét cho phan tich di truyén.

Bang 1. Héa chat sinh hoc phan tr chinh sir dung trong nghién ciru

STT Hoa chat Nha sin xuét
1 | SurePlex DNA Amplification System | Illumina
2 | VeriSeq PGS Library Preparation Kit | Illumina
3 | VeriSeq Index Kit [llumina
4 | MiSeq Reagent Kit — PGS [llumina
5 | Qubit dsDNA HS Assay Kit Thermo Fisher Scientific
6 | Phosphate buffer solution Cell Signalling
7 | Sodium hypoclorite Sigma
8 | PCR grade water 1st Base
9 | Female/Male human genomic DNA Promega
10 | TBE buffer 10X Serva
11 | Agarose gel loading dye 6x Intron
12 | 50bp DNA ladder Norgen
13 | RedSafe Nucleic Acid staining Intron
solution
14 | Ethanol Merck
15 | Sodium hydroxide solution 1IN Scharlau




Thiét bi nghién ctru

- Thiét bi phuc vu cho phan tich di truyén.

- Thiét bi phuc vu cho qui trinh thy tinh éng nghiém.

Bang 2. Thiét bi sinh hoc phan tir chinh sir dung trong nghién ctru

TT Thiét bi Nha san xuat
1 | ProFlex™3x32-well PCR system Thermo Fisher
Scientific
2 | Next — Generation Sequencing System — [llumina
MiSeq
3 | Qubit 2.0 Fluorometric Quantitation Life Technologies
4 | Centrifuge 5430R Eppendorf
5 | Bo dién di NANOPAC 300P Cleaver
6 | Mini Centrifuge M-6 Boeco
7 | can dién tir Practum Sartorius
8 | May lic MS3 basic IKA
9 | Mot s6 thiét bi co ban ctia phong thi nghiém:
pipet, gia tlr, gia dé eppendorf,...




PHU LUC 2: GIAI TRINH TU GEN THE HE MOI
- Khuéch dai toan bo hé gen: Céc mau phoi bao sau khi dugc sinh thiét tir
phoi nang, trai qua qua trinh rira phoi s& dugc thyc hién budc khuéch
dai toan bg hé gen str dung bo kit SurePlex DNA Amplification System
ctia hang Illumina. Dbi v6i mdi qui trinh rira phoi, s& 14y kém tdi thiéu
1 6ng thé tich 2,5 pl dung dich méi trudng cua giot rira cudi clng trong
qua trinh rira phoi, ki hiéu CC. Qui trinh khuéch dai gdm cac bude sau:

Chuédn bj 1 miu chimg am véi thé tich 2,5 pl dung dich Phosphate-
buffered saline (PBS) 1X cho vao éng PCR 0.2 ml ki hiéu Neg; 1 mau chtng
duong vai thé tich 2,5 pl mau chuan female genomic DNA ndng d6 25 pg/ul
ki hiéu POS. Tién hanh ly tim cac 6ng chira phoi bao & 200 g trong 3 phit &
nhiét do 4°C, roi bd sung 2,5 pl cell extraction buffer vao cac dng chira mau
phoi bao va cac 6ng mau chung. Chuan bi Extraction cocktail gdm 4,8 ul
Extraction enzyme dilution buffer va 0,2 pl Cell extraction enzyme, roi thém
5 ul Extraction cocktail vao cac dng chira miu va control, sau do ly tim
nhanh rdi dwa vao u theo chu trinh nhiét trong may PCR & 75°C trong vong
10 phut va 95°C trong vong 4 phut, gitr ¢ nhiét d6 phong sau khi hoan thanh.

Céc 6ng mau sau khi hoan thanh chu trinh nhiét trong may PCR dugc lay
ra, ly tim nhanh va dt 1én cac gia lanh va chuén bi cac budc tiép theo.

Chuén bi mdi 5ul Pre-amp cocktail gdbm 4,8l SurePlex Pre-amp buffer
va 0,2pl SurePlex Pre-amp enzyme. Sau d6 bd sung 5 pl Pre-amp Cocktail
nay cac 6ng chira 10 pl miu di chuan bi & budc ly giai té bao va ly tam
nhanh. Chuyén cac 6ng mau vao may PCR dé thuc hién chu trinh nhiét 95°C
trong vong 2 phut; 12 chu ki 95 °C trong 15 giay, 15 °C trong 50 giay, 25 °C
trong 40 giady, 35 °C trong 30 giay, 65 °C trong 40 giay va 75 °C trong 40 gidy.
Sau do gitr ¢ 4 °C trong may PCR.

San pham PCR duoc giir trén khay lanh trong luc chuin bi. Chuan bj
Amplification cocktail gdbm 25,8l SurePlex Pre-amp buffer, 34,2ul SurePlex



Pre-amp enzyme va nudc di 60ul. Cho 60 ul Amplification vira chuan bi &
budc trén vao 15 pl san pham cua budce phan (mg tién PCR. Pay nap va dao
nguoc vai 1an dé tron déu sau d6 ly tdm nhanh. U cac 6ng mau theo chu trinh
nhiét sau: 95 °C trong 2 phut; 14 chu ki 95 °C trong 15 giay, 65 °C trong 1
phuat va 75 °C trong 1 phut.

San pham cua phan tng PCR dugc bao quan trén da lanh va st dung
ngay trong qui trinh chuan bi thu vién hodc bao quan & nhiét do tir -25°C
dén -15°C.

+ Dién di gel agarose.

Trén san phidm PCR véi loading dye va tra vao timg giéng; Tra 7ul
marker vao giéng. Vi tri va sd luong giéng marker c6 thé thay doi tuy vao sb
giéng dién di; Pong nap bé dién di, nbi 2 cuc bé dién di tvong ung vé6i 2 dau
dién ¢ bd cap dién; Diéu chinh hiéu dién thé, cuong do dong dién va thoi
gian dién di, bat may; Sau khi dién di xong; Pua ban gel c6 chira DNA da
duoc dién di vao trong may chup gel, chup gel va chuyén két qua vao may
tinh tong hop két qua.

+ Kiém tra nong do ADN sau qud trinh khuéch dai toan bg hé gen bang Obit

Nong do cua san pham khuéch dai hé gen duogc tinh bang cach do ndng
d6 ciia mau san pham pha lodng sau d6 nhan hé s dé c6 néng do gbe. Cac
san pham budc WGA duoc pha lodng ty 18 1:10 trudce khi tién hanh do. Chuan
bi dung dich Qubit working solution theo ty 1&: 1 ul reagent (dye): 100 pl
Buffer. B4 sung 190 pl dung dich Qubit working solution vao cac 6ng 0,5ml
moi da chuan bi trude d6. Tiép tuc thém 10 pl chat chuan 1 va 2 vao hai dng
0,5 ml da chira 190 pl dung dich Qubit working solution. Cac ng con lai
duoc bd sung thém 10 pl cic miu da pha lodng tuong Gmg. Tron déu cac dng
bang vortex va ly tim nhanh. Chuin may do Qubit sir dung 2 dng chét chuan

vura chuan bi va do cac mau roi ghi lai nong do cac mau.



+ Chudn bi thu vién cho qua trinh gidi trinh tu trén hé thé'ng NGS

San pham cua qua trinh WGA dugc dua vé nong d6 0,2 ng/pl trude khi
tién hanh budc chuén bi thu vién. Chuan bi mot dia PCR méi, danh dau VTA
(Veriseq Tagment Amplicon Plate). Thém 10 pl Tagment DNA Buffer vao
mdi giéng trén dia PCR sau d6 bo sung 5 pl Amplicon Tagment Mix vao cac
giéng di chira Tagment DNA Buffer. Cudi cung cho 5 pl mau ADN ndng do
0,2 ng/pl (trong Ing ADN tong sd) vao cac giéng tuong tng trén dia VTA;
hut nha pipet 5 1an dé mix déu hodc day nip rdi vortex. Ly tim & 280 g &
nhiét d6 phong trong 1 phat va chuyén dia VTA 1én may PCR theo chu trinh
nhiét: 55 °C trong 5 phut va gitr & 10 °C.

Khi két thiic budc 1, 14y VTA ra khoi may PCR, dem ly tAm va tién hanh
budc tiép theo. Ngay lap tirc thém 5 pl NT buffer vao mdi giéng trén dia VTA
ngay khi qua trinh u két thuc. Str dung pipet hit nha 5 lan dé tron déu hodc sir
dung may vortex sau d6 ly tim nhanh & 280 g trong 1 phdt va dé u & nhiét do
thuong trong 5 phut. Thém 5 pl mdi Index 1 primer (i7) - ndp cam vao mdi hang
ciia VTA va 5 pl mdi Index 2 primer (i5) - nap trang vao cac cot cia VTA. B6
sung 15 pl Nextera PCR Master Mix vao mdi giéng, hut nha pipet 5 1an dé tron
déu hodc ding may vortex nhanh. Ly tim dia & toc d6 280 g trong 1 phit & nhiét
d6 thuong sau d6 chuyén vao @ trén may PCR theo chu trinh nhiét duéi day: 75
°C trong 3 phut, 95 °C trong 30 gidy; 12 chu ki 95°C trong 10 gidy, 55 °C trong
30 gidy, 72 °C trong 30 gidy; 72 °C trong 5 phut va gitr ¢ 4 °C.

Trong lic doi san pham PCR, tron déu dung dich AMPure XP bead bang
may vortex, sau d6 thém 45 pl Bead vao cac giéng cua plate méi chuan bi.
Sau khi hoan thanh chu trinh nhiét, chuyén 45 pl san pham PCR tir VTA sang
dia da chira AMPure Bead. Lic ¢ toc d6 1800 rpm trong 2 phut sau d6 G &
nhiét do phong trong 5 phut. Ly tdm nhanh & 280 g trong 1 phut va dat 1én gia
tir trong vong 2 phut. Dung pipet loai bo dich trong cac giéng roi thém 200 pl

con 80% vao cac giéng. Dé 1 30 gidy sau d6 dung pipet loai bo con trong cac



giéng. Lap lai 1 1an budc rira bang con trén rdi giit nguyén dia trén gid tir va dé
kho cac hat tir trong vong 15 phut. Nhac dia ra khoi gia tir, thém 50 pl
Resuspension buffer vao cac giéng. Lac ¢ téc do 1800 rpm trong 2 phit rdi i dia
& nhiét do phong trong 5 phit. Ly tim nhanh dia mau & 280 g trong 1 phut va dit
Ién gia tir trong vong 2 phut. Chuyén 45 pl dung dich trong cac giéng sang mot
dia méi chuan bi.

Chuan bi hén hop dung dich LNBI (Library Normalization beads
1))/LNAT (Library Normalization Additives 1)):

Cho 24 mAu: Sr dung 1,1 ml LNA1 va 200ul LNB1 (dam bao rang da
duoc tron déu).

Cho 12 mau: St dung 550 ul LNA1 va 100 ul LNB1 (dam bao rang da
duoc tron déu).

Chuyén 45 pl dung dich LNA1/LNBI vao mdi giéng trén dia moi, ki
hiéu LNP. Thém 20 ul san pham PCR di tinh sach vao cic giéng di chua
LNAI/LNBI trén LNP. Pay niap dia va lic & 1800 rpm trong 30 phiit roi
chuyén dia 1én trén gia tir trong 2 phat. Sau d6 loai bo dich ndi trong céac
giéng, nhéic plate ra khoi gia tir va tién hanh budc rira véi LNW 1 (Library
Normalization Wash 1):

+ Thém 45 pl LNW1 vao mdi giéng di chtra mau. Cht y d6i dau con
gifta cac mau dé tranh nhiém chéo.

+ Pay nap va lac & 1800 rpm trong 5 phut. Sau d6 ly tim nhanh ¢ 280 g

+ Pit dia 1én trén gia tir trong 2 phut. Loai bo dich ndi trong cac giéng

Nhéc dia ra khoi gia tir ngay sau khi ldp lai budc rira trén thém 1 lan.
Thém 30 ul NaOH 0,1 N vao céc giéng roi dong nap gia va lic & 1800 rpm
trong 5 phut. Sau d6 ly tim nhanh & 280 g rdi ngay 1ap tirc dit dia 1én trén gia
tir trong 2 phat. Trong lac 0, chuan bi mot plate mdi; va thém 25 pl

LNS1(Library Normalization Storage Buffer 1) vao cac giéng. Chuyén 25 ul



dich ndi tir giéng trén LNP sang dia méi da chira LNS1. Tron déu va ly tim ¢
280 g trong 1 phut.

+ Giai trinh tu

Chuyén 5 pl timg miu & cac giéng vao 1 dng eppendorf 1.5 ml méi ki
hiéu POOL. Chuyén 15 pl thu vién ADN tir dng POOL sang mot éng PCR
moi. Thém 85 pl HT1 vao 6ng PCR da chtra 15 ul thu vién ADN, tron déu
sau d6 ly tam nhanh. Chuyén ong ADN/HT]1 trén vao 0 trén may PCR ¢ 96 °C
trong 3 phut, 4 °C trong 5 phut va gilr ¢ 4 °C.

Thém 600 pl HT1 vao mét éng Eppendorf 1.5 ml méi va bao quan trén
d4. B6 sung 100 pl thu vién dd u vao éng eppendorf chira 600 pl HT1 da
chuan bi. Sau d6 chuyén toan bo 700 pl thu vién trén 1én khay cartridge cua
bo kit giai trinh ty va dua vao hé théng Miseq bat dau tién hanh giai trinh ty.

+ Phuong phdp phan tich dir liéu gidi trinh tu va xdc dinh réi loan NST

Trong sudt qua trinh giai trinh tw, phin mém Real-time Analysis s& tao
ra cac file dir lidu bao gdm théng s6 duoc st dung cho phan mém Miseq
Reporter dé phan tich thtr cap. Ca hai phan mém nay déu duoc cai tich hop
san trong hé thdng giai trinh ty Miseq. Cac chi s6 bao gdm: cac cluster dat
tiéu chuén, chat luong trinh ty nucleotide dat d§ chinh xac 99,999% (Q30),
gia tri phasing va pre-phasing trong qua trinh giai trinh ty’? .

Chung toi str dung phan mém Miseq Reporter phién ban 2.6 dé phan tich
dit liéu giai trinh ty tht cip. Qua trinh nay bao gdm: phan tach dir liéu cia cac
mau trong cung 1 1an chay thanh céc file dit liéu riéng, chuyén dit liéu dang
anh chyp thanh file trinh tu chit c6 dang FASTQ file, so sanh va can chinh
theo trinh tu tham chiéu va goi té€n cac nucleotide hoan chinh va cac da hinh

nucleotide. Tir 6, dua ra két luan vé phan tich nhiém sac thé cta phoi.



PHU LUC 3: SUDUNG PHAN MEM MISEQ REPORTER

Trong nghién ctru ndy, ching toi sir dung cac chirc ning ctia phan mém
Miseq Reporter nhu sau:

Phan tach dir liéu (chirc nang mac dinh): Mot lan chay giai trinh ty dbi
v6i qui trinh PGT-A trén hé théng Miseq co thé chay tdi da 24 mau, do vay
sau khi giai trinh ty xong, phan mém s& phan tach cac dir lidu cia cic mau vé
cac file riéng 1¢é. Qua trinh phén tach nay c6 nguyén ly dua trén viéc st dung
cac trinh tu nhan da duoc gén Va0 cac mau trong qua trinh chuan bj thu vién.

Tao file dir liéu chit dang FASTQ (churc nang mac dinh): file dir liu chir
nay duoc tao ra sau khi loai bo cac doan trinh tu nhin & cac mau, céc trinh ty
khong dat d6 tin cdy va do chinh xac. Cac dit liéu duoc xuat ra déu phai dat
dd chinh xac 99,999%.

So sanh va can chinh theo trinh ty tham chiéu (chtic nang Iya chon): Khi
¢6 trinh ty tham chiéu dugc khai béo, ph?m mém s& so sanh va ddi chiéu cac
trinh tu dang file FASTQ trén véi trinh ty tham chiéu dé can chinh va dua ra
trinh tu phu hop nhit duéi dang BAM file. Trinh tu tham chiéu ma ching t6i
st dung la trinh tu hé gen ngudi GRCh37 (hgl9).

File dir lieu BAM nay duoc chuyén vao phan mém BlueFuse Multi phién
ban 4.4 (cai trén may tinh) dé tién hanh phan tich chuyén sau. Pay 1a phan
mém duoc thiét ké va phat trién dé danh riéng cho viéc phén tich cac két qua
PGT-A-NGS va két qua lai array ciia hang Illumina. Phan mém c6 thé cai dat
& dang mot ngudi dung hodc dang may chu. Pay 1a phan mém két hop viéc
phan tich két qua tu dong va quan 1y dit liéu dau vao. Hon thé nita, phan
mém con c6 kha ning quan ly chat lwong mau dau vao dua trén cac chi sd
di kém theo mau phan tich. Pic biét, phﬁn mém con tich hop dé lien két
véi cac co so dir liéu vé di truyén, y khoa nhu: Ensembl, UCSC (University

of California Santa Cruz), OMIM (Online Mendelian Inheritance in Man),



DGV (Database of Genomic Variants), Decipher. Tir d6 gitp nguoi dung
co thé lién két cac dir liéu vé rdi loan NST ctia minh t&i céac thong tin khoa
hoc lién quan véi nhau.

Déi véi phan mém nay, ching toi ciing st dung mot co sé dir lidu tham
chiéu 123 BG_Annotation Ens71 20160909.db day la kho co s¢& dit liéu chira
thong tin vé hé gen ctia con ngudi méi nhat (GRCh37). Dit liéu chu thich nay
bao gdm vi tri clia cac gen, cac ving bénh va cac dit liéu cong khai vé tan sd
cac ban sao dugc b tri dudi dang cac bin trinh tu (1 bin twong tng voi
khoang 1 MB trén NST). Cac doan doc da dugc lua chon (dat tiéu chuén) o
cac mau duoc dnh xa vao khoang twong tmg trén NST tuong tng véi cac bin.
Déng thoi dit liéu s& dém s6 doan doc & mdi vj tri bin va chuén hoa thong qua
cac vung dir liéu GC va so sanh vdi trinh ty tham chiéu dé tranh sai léch
thong tin. S6 lwong bin dugc chuan héa trong 1 1an truot 1a 13 bin va s ban
sao duoc tai hién béng cach gia dinh rﬁng ) luong doan doc trung binh cua
cac NST thuong, twong (mg véi 2 ban sao. Két luan cudi cung vé sb luong
ban sao cia mdi NST duoc xac dinh bang cach sir dung phan phdi Gauss (s6
luong ban sao tir 0 - 4 va d6 1éch chuan 13 0,33) va gia tri ngudng. Trang thai
sb lugng NST co6 xac sut cao nhat s& dugc st dung. Phan mém Bluefuse
Multi ty dong doc két qua hoac nguoi dung cod thé doc va chi ra cac bat
thuong vé s6 lugng, cau trac NST ddng thoi xuit ra bao cdo dudi nhiéu dang
nhu: pdf, anh , text...Dé danh gia chit luvong dir liéu sau phan tich, phan mém
dua ra cac chi sé danh gia cho tung mau: chét lugng gidi trinh tu, do tin cay
khi goi tén bat thudng cho timg NST, d6 nhidu. Chung t6i chi lwra chon cac dit
lidu dat chat lwong dudi ddy: Phai ¢ téng s trén 700 000 doan doc, trong do
co trén 250 000 doan doc duoc ga"ln sau khi lgc. Cac dir li€u nay déu phai dat
tiéu chuan do chinh xac 99,999%. P¢ nhiéu cta mau phén tich phai nho hon

0.4 va d¢ tin cay khi doc cho timg vung ctia NST 1a > 0,7.



PHU LUC 4: MOT SO KET QUA GIAI TRINH TU THE HE MOI
1. Nhan dinh hinh anh két qua phan tich rdi loan NST

+ Thém (mot phﬁn hoac toan bd) mot NST duogc dinh nghia 1a vi tri NST
d6 di chuyén 1én trén mirc 2,5 cta truc tung (s6 ban copy).

+ Mat (mdt phan hoic toan bd) mot NST duoge dinh nghia 14 vi trf NST d6 di
chuyén xuéng dudi mic 1,5 ctia truc tung (sd ban copy).

+ Kh6 nhan dinh khi vi tri NST d6 nam giita khoang 2 va 2.5 hoic gitra
2 va 1,5 cua truc tung.
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