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Karyotypic abnormalities
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Diploid 132 3.1% 44 5.9%
Aneuploid 2436 57.3% 451 60.1% i 15%
Sex chromosome abnormalities 539 12.7% 58 7.7% ‘ 10%
Triploid 751 17.7% 117 15.6% |
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Haploid

Mot ban sao cia moi NST Hai ban sao ciia moi NST Ba ban sao ciia moi NST

d Thé don bdi (haploidy) va tam bdi (triploidy) 1a hai dang bat thwérng NST c6 thé xuat hién trong giai
doan phat trién phéi va thai nhi.

Q Pa sb céac trwdng hop don bdi, tam bdi thai mat sém gay nén hién twong say thai, thai lwu.

3 Nhiéu nghién ctru cho thay tam bdi la mét trong bat thworng di truyén quan trong, xuat hién trong

>10% céac trwdng hop say thai tw nhién cé bat thworng nhiém sac thé.

Bové et al., (1975) Hassold et al., (1980) Platchot et al., (1989) Strom et al., (1990)
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fit g  DPACDIEM TAM BOI (TRIPLOIDY)
.

288 888 881 ‘55 % Tan suat: 1/100 ca mang thai tw nhién.

455 242 zza > Dién bién: Phan Ion thai mat trong tam ca
16 17 I8

aka  Apa S8 g nguyét dau.

21 22 X Y

< Ty lé thai song dén 16-20 tuan: 1/5000

< Tién lwong sau sinh: Hau hét tré ti» vong trong
vai ngay dau.

< Trwdng hop hiéem: mot sb tredng hop tam boi
dang thé kham dwoc bao céo co thé sdng dén

trwwdng thanh.

Fontoura Oliveira, A., et al. (2021), "Recurrent fetal triploidy: is there a genetic cause?", BMJ Case Rep. 14(3).
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Triploidy
Variation of Phenotype

M. Hassan Toufaily, MD,"* Drucilla J. Roberts, MD,? Marie-Noel Westgate, MEd, "+
and Lewis B. Holmes, MD'+?

From the 'Medical Genetics Unit, MassGeneral Hospital for Children, Harvard Medical School, Boston, MA, 2lkpanmcm of Pediatric Newborn Medicine,

Brigham and Women's Hospital, Harvard Medical School, Boston, MA, and *Department of Pathology, Massachusetts General Hospital, Harvard Medical
School, Boston.

Céc di tat phd bién & thai nhi tam boi

Blmage 18 Partial syndactyly of the third and fourth fingers of
the left hand in a newborn with triploidy 69, XXX: ventral view.

—e Thoat vi ndo Ban chan kheo - ‘
Tat dinh ngdbn moét phan cua

- Thoat vi tU)’/ sc“')ng Di tat tim | NQON th&r ba va th tw ban tay

trdi & em bé mdi sinh mac hoi

e Dinh ngon tay Thiéu san than ' ching tam boi

Toufaily, M. H., et al. (2016), "Triploidy: Variation of Phenotype", Am J Clin Pathol. 145(1), pp. 86-95.
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Tam bdi c6 ngudn goc tir bo Tam bdi c6 ngudn goc tir me
(Paternal triploidy) (Maternal triploidy)

Dispermy: Mot noan don boi dwoc thu tinh
bdi hai tinh trung don boi Digyny: M6t noan lwdng bdi dwoc thu tinh boi

S EE Diandry: Mot noan don bdi dwoc thu tinhmot tinh trung don boi
b&i mét tinh trang lwédng boi
Kiéu gen 69,XXX; 69,XXY; 69,XYY 69,XXX; 69,XXY
Kidy hinp  1hai trong doi phat trién tot v&i dau binh Thai bi han ché tang trwdng, dau to, nhau

thwdng hodc nhd, nhau I&n va cé cac nang nhd va khdng co nang, thwdng thai chét som

Pac diem md Lién quan mat thiét va thworng dap ng tiéu Hiém khi c6 dac diém md hoc cla thai trirng
hoc chuan chan doan thai trieng ban phan ban phan

(1) Kolarski, M. et al. (2017 (2) Cleveland Clinic. (2022) (3) RadiologyKey. (2019)
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Dinh nghia: Thai trirng 1& moét dang bat thwong thai ky
(\‘ ~/) (\T/) thudéc nhdm bénh nguyén bao nudi thai ky; DBac trwng boi
phi dai gai nhau va tang sinh I&p nguyén bao nudi.
Ty 1& mac: Thay ddi theo khu vuc, ty 18 mac cao hon &
Z.‘ﬁﬁ‘f.?&m Pong Nam A. Nguy co tadng rd & phu ni* <20 tudi hoac
>35 tudi, dac biét tdng 510 Ian & phu nr >40 tudi.
Nguy co va anh hwéng dén kha nang sinh san:
« Chuyén dang &c tinh: Thai trirng 1a ton thwong tién
ung thw va c6 nguy co ung thw hoa (Thai trieng toan
phan ~ 15-20%; Thai trirng ban phan ~0.5-1%)

Chira trirng

[lllllllllllx
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Nguy co tai phai: Tién s thai trieng lam tang nguy co
tai phat (1-2% sau 1 1an; t&¢i 15-20% sau =2 lan) va
tang nguy co say thai

V6 sinh tam th&i: Thai trirng c6 thé gay vo sinh tam

th&i do diéu tri nhwng da s6 phu ni¥ c6 thé mang thai lai
sau khi B-hCG tr& vé binh thwdng.

(1) Cue, L., Farci, F., Ghassemzadeh, S., & Kang, M. (2024)

(2) Florea, A. et al. (2023) 9
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A. Completo molo
Chromosoms

| duplication | -
- .—-/-\-‘?} q l ’ . .‘ ’
23X

Homozygous
Empty ovum complete mole

B. Complete mole

N -'/’
23X or Y

Dispermy
Hetarozygous
complete mole

C. Partial moe

. 23XorY
\,-/'\\.’.
[

28X or Y

Dispermy

—_— :

@ Rare

Triploid partial mole

Kumar et. al: Robbins & Cotran Pathologic Basis of Disease, 8th Edition.

GENCME

THAI TRUNG TOAN PHAN

Mot noan khong chira DNA cua me duwoc thu tinh bdi tinh trang binh thwdng — toan bd
vat liéu di truyén déu c6 ngudn goc tir bd (Androgenic Pregnancy).

Trwérng hop nhan déi (Duplication): Chiém khoang 90%, c6 kiéu gen 46, XX; B
nhiém sac thé hoan chinh dwoc hinh thanh tlr viéc nhan déi nhiém sac thé ciia mét tinh
trang don bdi. =& Mat tinh di hop tir (UPD).

Trwérng hop thu tinh kép (Dispermy): chiém khoang 10%, c6 kiéu gen 46, XX hoac
XY; Hai tinh tring cling thu tinh mot noan “trdng”, tao nén hop t& mang hai bd DNA ti 2
tinh trung khac nhau.

Pay 1A mét nhau thai bat thworng vé mat di truyén, voi té bao nudi (trophoblast) tang san
bat thwong, nhwng khéng c6 sw phét trién cta phdi thai.

THAI TRUNG BAN PHAN

Thai tr’ng ban phan hinh thanh khi mét noan binh thwéng dwoc thu tinh b&i hai tinh
tring binh thwéng. Chiém khodng 15-35% téng sb cac trwdng hop thai trieng.

Két qua: Thé tam boi (69 nhiém sac thé) - M6t bd nhiém sac thé ngudn gdc me (23
NST) va hai bd nhiém sac thé nguén gbc bd (23 + 23 NST).

Vé kiéu gen tam béi thwdng gap:

+ 69, XXY chiém khoang 58%

+ 69, XXX chiém khoang 40%

* 69, XYY chiém khoang 2%

Nhau thai bat thwérng: Gai nhau khong déu, co hién twong tdng san té bao nudi. Co sw
hién dién cua phoi thai.




GENCME

TINH TRANG MAT TINH DI HOP TU - UPD
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4

o I Tinh trang bat thwdng di truyén xay ra khi moét nguwdi nhan cd moét cdp NST twong dong (hodc mot phan
cap NST twong dong) tir duy nhat bd hodc me, thay vi nhan mét ban sao tir bd va mét ban sao tr me.

>.

Co ché slra chira thé tam nhiém (Trisomy rescue) Co ché stra chira thé don nhiém (Monosomy rescue) Co ché tai tb hop bat chéo trong nguyén phan

Tan suat lwu hanh cong gop trén tat ca NST: 1/2000 (

' Taitd hop bét chéo trong nguyén phan
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1 NST |
Trisomic Hop tir chira Monosomic \
conceptus ° NST conceptus
Loai bd 1 NST thira NST tu i
l Loss of one homologue nhan dai l, Duplication E Resulting segmental
Binh thwong UPD me : E 8 uniparental disomy
UPD bo 1 Tinh trang UPD

i mot phan

OR i

Biparental Biparental ~ Maternal heterodisomy | Paternal isodisomy

Del Gaudio, Daniela, et al. "Diagnostic testing for uniparental disomy" Genetics in Medicine 22.7 (2020): 1133-1141.



e HE QUA CUA MAT TiNH D| HOP T( SG0E.

Genetics

UPD LAM TANG NGUY CO’ O A e f e s i G ACMG STATEMENT | inMedicine
® |

d Roi loan di truyén do 16i in | o | | |
- Diagnostic testing for uniparental disomy: a points to

] consider statement from the American College of Medical
dau (Prader Willi, Angelman,...). Genetics and Genomics (ACMG)

Daniela del Gaudio, PhD', Marwan Shinawi, MD?, Caroline Astbury, PhD?, Marwan K. Tayeh, PhD?,
Kristen L. Deak, PhD” and Gordana Raca, MD, PhD®, ACMG Laboratory Quality Assurance Committee’

d Bénh di truyén lan khi hai

ban sao gen bénh dwoc di truyén

t bo hodc me mang gen. — : :
KHUYEN CAO Chuyén ph6i thé kham trisomy hoac

d Bat thwérng kiéu hinh khi xay TU ACMG monosomy trén NST 6, 7, 11, 14, 15, 20
KHI THU'C HIEN can két hop xét nghiém tinh trang mat

ra & cac NST 6, 7, 11, 14, 15, 20. PGT tinh di hop t&r - UPD

Del Gaudio, Daniela, et al. "Diagnostic testing for uniparental disomy" Genetics in Medicine 22.7 (2020): 1133-1141.
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Tiéu chi Tam boi & Thai trirng UPD & Thai trieng
o Tam bdi nguén goc bod lién quan
Loai thai trirng dén thai tr’ng ban phan o UPD ngudn goc bd lién quan dén
lién quan o Tam bdi ngudn goc me khdng lién thai trirng toan phan

quan dén thai tr’ng ban phan

Pac diém bo NST o 3N: 2bd NSTbd+1bd NSTme o 2N: 2 bd NST déu tir b

Pic diém phéi o C6 phéi thai o Khdng cé phdi thai
thai, nhau thai o Nhau I&n, phi nén khu trd o Nhau I&n, phi né toan bd

o Nguy co ung nguyén bao nudi thap o Nguy co ung nguyén bao nudi cao

Nguy co ac tinh
guy 0 0.5 -1.0% o 15 - 20%

T THHEEERS LY A
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4 A y____________________________________________________________________________________________________________________________________________________________________________________________\ A

2PN 3PN _« Bat thwérng thu tinh xay ra khi hop tr xuat
hién mot hodc nhiéu tién nhan (1PN, 3PN...)
« Phoéi 3PN hinh thanh t hop t& co 3 tién

nhan, thuwdng dan dén phoi tam boi (3n).

PA PUOC CHUNG MINH

Té bao phdi c6 chlrc nang tw sira

1PN chira nén hop t&r 3PN c6 thé phat

trién dén ngay 5 v&i bd NST 2n.
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Self-correction in tripronucleated human embryos

Kiém tra cac STR thong tin
bang QF-PCR

trén cac NST

Noelia Grau, Ph.D.,* Laura Escrich, Ph.D.," Julio Martin, Ph.D.,* Carmen Rubio, Ph.D.,* N -
Antonio Pellicer, M.D.,*® and Maria-José Escriba, Ph.D.* "0 0 0 o)
* Universitary Institute Instituto Valenciano de Infertilidad Valencia, and b Department of Paediatrics, Obstetrics and
Gynaecology, University School of Medicine, Valencia University, Valencia, Spain
~ |
> A" N\ N = A l 4
<~ ) Swdung phdoi 3PN lam mau nghién cteu - If ool Rl L R
>
Nene RN -
1% g 0 20 20
/ O A" l’\ l’\ N\
62.5% phoi song déen ngay 5.
f J! }‘
N | T
) S R | “f-,,"*" LA
N\ " V4 Nn ~ AN u
v 54.5% phdi c6 bé NST lwéng boi (2n). . — :
1% 1% 200 0 240

Phdi 3PN CO THE phat trien dén ngay 5
vé&i bé NST lwéng béi.
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KHA NANG TU SUA CH(FA CUA PHOI 3PN

ORIGINAL ARTICLE IVF/ICSI

http://dx.doi.org/10.5653/cerm.2015.42.1.14
pISSN 2233-8233 - elSSN 2233-8241 E RM .
Clin Exp Reprod Med 2015;42(1):14-21

The parental origin correlates with the karyotype of Phai 3PN
human embryos developing from tripronuclear

zygotes []

Mette Warming Joergensen'?, Rodrigo Labouriau’, Johnny Hindkjaer*, Magnus Stougaard?, Steen Kolevraa', Lars Bolund®,
Inge Errebo Agerholm®, Lone Sunde®’

& Karyotype assay
Discussion Goto: & Kiém tra bd NST ctia phoi

In our cohort, only the fertilization method correlated to differences in chromosome count. In

both 3PN IVF and 3PN ICSI embryos, there was a tendency for a reduction in the number of

chromosomes from the assumed number of 3 copies of each chromosome in the 3PN zygote. In > P h6| 3 P N C(,) XU h U’C,)’ng g Iém 86 IU’Q’ng N ST
3PN ICSI embryos, the probability of a chromosome count below or above 3 was significantly . 5 5

higher than in 3PN IVF embryos. A higher degree of coordination of the number of signals for tu’ 3 ban Copy trong hO’p tU’ 3 PN.

different chromosomes were found in 3PN ICSI embryos compared to 3PN IVF embryos, > T}’/ I é p h 6 | 3 PN (I C S I) C (.') b 6 N ST IU’ 6’” g b 6|

indicating that the karyotypes of 3PN ICSI embryos were closer to euploid than those of 3PN

IVF embryos, cao hon phoi 3PN (IVF).

. e T
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Journal of Assisted Reproduction and Genetics

https://doi.org/10.1007/510815-023-02830-y I V F/ I C S I

EMBRYO BIOLOGY ® 75,903 noan
hesk o
Assessing the clinical viability of micro 3 pronuclei zygotes l
Chelsea Canon'2{" . Anabel Thurman? - Albert Li? - Carlos Hernandez-Nieto? - Joseph A. Lee? - Rose Marie Roth? - P h 6 | 3 P N

Richard Slifkin? - Christine Briton-Jones? - Daniel Stein' - Alan B. Copperman '

183 phai

Received: 9 September 2022 / Accepted: 9 May 2023

© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2023 l
Abstract = A o
Purpose What is the rate of euploidy and clinical viability of embryos resulting from micro 3 pronuclei zygotes? San g IQC p h Ol k h on g man g
Methods Retrospective cohort analysis in a single, academic in vitro fertilization (IVF) center from March 2018 to June bét th u:‘oang
2021. Cohorts were separated by fertilization as either a 2 pronuclear zygote (2PN) or micro 3 pronuclear zygote (micro
3PN). PGT-A was performed to identify embryonic ploidy rates in embryos created from micro 3PN zygotes. The ¢linical’
outcomes of all transferred euploid micro 3PN zygotes were evaluated from frozen embryo transfer (FET) cycles. l
Results During the designated study period, 75,903 mature oocytes were retrieved and underwent ICSL. Of these, 60,161

Chuyén phdi
4 phoi 3 PN

l

Em bé khée manh
xac dinh mang bd NST lwdong boi. 2 em bé

Nghién ctru danh gia ket qua 1am sang viéc

chuyén phéi phat trién tir hop tir 3PN, da dwoc

. G
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An expert opinion on rescuing atypically
pronucleated human zygotes by molecular
genetic fertilization checks in IVF

Antonio Capalbo ™, Danilo Cimadomo, Giovanni Coticchio,

Christian Simon Ottolini ™

Human Reproduction, Volume 39, Issue 9, September 2024, Pages 1869-1878,
https://doi.org/10.1093/humrep/deael57

Published: 23 July 2024

potentially viable embryos in IVE. To overcome this limitation of
current practice, we discuss the new preimplantation genetic testing
technologies that enable accurate identification of the ploidy status of
preimplantation embryos and suggest a progress from morphology-
based checks to molecular fertilization check as the new gold standard.
This alternative molecular fertilization checking represents a possible
non-incremental and controversy-free improvement to live birth rates
in IVF as it adds to the pool of viable embryos available for transfer.
This is especially important for the purposes of ‘family building’ or for

Article history v

CHUYEN PHOI TU HOP TU BAT THUONG THU TINH

Z
ol
o
©
e
ol

Phoi 1 PN

Phoi 3 PN

poor-prognosis IVF patients where embryo numbers are often limited.

3.7% don boi

95% lwdng bOi ——

1.2% da bOi

27.2% don boi

70.5% lwdng b6i ———

2.2% da boi

0.5% don boi

45.7% lwdng boi ——

53.8% da boi

42.6% co thai

41.3% cO thai

5 co thai
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CHUYEN PHOI PHAT TRIEN TU HOP TU 4PN

Human Reproduction, 2023, 38(9), 1700-1704 I C S I
human https://doi.org/10.1093/humrep/dead151
E dvance Access Publication Date: August 1, 2023
reproduction A gust1, =
OXFORD Case Report 11 noan

Embryology
Healthy live birth following embryo transfer of a : :
blastocyst of tetrapronuclear (4PN) origin: a case report Phoi 2PN || Phoi 3PN | | Phoi 4PN
Peter Bredbacka () '*, Antonio Capalbo (&) ?*, Kirsi Kananen’, Ludovica Picchetta?, and Candido Tomas’ 1 p N 6 I 4 p h 6 I 1 p h 6 I
Discussion l \
To our knowledge, this 1s the first report of a birth of a healthy — £ sl
baby, following the transfer of an embryo originating from a 4PN Sang loc th k‘hong mang
zygote. At the time of this report, the 4-year-old child has had a bat thwong

normal development.

In treatments in which only embryos of AFO origin are avail- \ \
able, the possibility to rescue viable embryos for clinical use Chuyén phoi Phoi bat Chuyén phoi
offers a noteworthy alternative to starting another treatment cy- 1 phoi 2 PN thwéong 1 phoi 4 PN
cle. This option 1s particularly pertinent for patients with poor re-
sponse owing to advanced maternal age or poor ovarian \

stimulation or in situations when treatment cycle expenses are A )
high, such as in donor treatments. When weighing between via- Khong =m be

&t , ' shing thanh cong khée manh
ble embryo rescue and starting a new treatment cycle, a good es-

timate of the likelihood of embryonic diploidy would be helpful.
I e e (T
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Nhirng trwdng hop xuat hién hop t& 3PN trong chu ky IVF hoan toan co

co’ hoi sinh ra em bé khoée manh.

o M=
| Té; @ Phéi 3PN phi hgp dé chuyén, can co6 phwong phap kiém tra tinh trang

=" di truyen cua phoi.
E ' y P
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lIl. XET NGHIEM DI TRUYEN LECH BOI NST MO RONG
PGT-A PLUS & PGT-A EXPAND
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PGT-A: PHAM VI VA GIOI HAN KY THUAT

PHAM VI GIOI HAN
o
=

Bién doi so
lwong NST

2

@

— Bién doi cau trac
B
NST >5Mb

PGT-A NGS hién n



Gﬁf?@ NHU CAU CHO GIAI PHAP PGT TOI LU AeckEbtoy

PHU HOP TRONG SANG LOC MO RONG BAT THUWONG PHOI

CHI PHI HOP LY

THO'I GIAN NHANH CHONG

THUAN LOI CHO TRIEN KHAI VA PHAT TRIEN TRONG TUWONG LAI

(@ DO CHINH XAC CAO, BAO PHU NHIEU TON THUONG

3) HO TRO BDAC LUWC CHU TRINH IVF

oo
Oégo
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PGT-A PLUS & PGT-A EXPAND: GIAI PHAP SANG LOC MO RONG

q} CONG NGHE TIEN TIEN CHO KET QUA TOI LU

Individual sequences Haplotypes

GATATTCGTACGGATT
GATGTTCGTACTGAAT

AGT

GATATTCGTACGGATT
=) GTA
GATATTCGTACGGAAT AGA

GATGTTCGTACTGAAT
GATGTTCGTACTGAAT

SNPs  A/G G/T A/T

Cong nghé NGS tw Thermo Phéan tich SNP bang Targeted PCR

/2 y . , -~ £ .
\-_II VU'OT QUA GIOI HAN CUA XET NGHIEM PGT-A NGS THONG THUONG
< Phéat hién bat thwdng l&ch bdi, bat thwdng cau trac (CNV)
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¢ Phan tich mirc béi thé (haploid, triploid) ;

PGT-A PLUS < Phéat hién tinh trang mat tinh di hop t&¢ (UPD/ROH) L
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n

PGT-A-EXPAND |4 phat nien ngoai nhidm

Két hop phan tich SNP trong quy trinh PGT-A |1a mét phwong phéap tiep can toan dién, tiet kiém
chi phi, cung cap nhiéu théng tin quan trong ho tre sinh san.
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GEME GIAl PHAP SANG LOC BAT THUONG NST MO RONG TAlI GENOME b
CAC BAT THUONG CO THE PHAT HIEN PGT-A PGT-A PLUS |PGT-A EXPAND| PGT-TOTAL
0 BAt thudng sé lwong 24 NST (CNVs) v v v v
0 Thé kham (20-80%) v v v
A BAat thworng cau trac NST (:363) (lﬁ;) (:L@) (m)
Bao gém ca chuyén doan can bang
O Muc bdi thé (don/da bdi) v v v
O Mét tinh di hop t& (UPD/ROH) v v v
Q6 hoi chirng vi mat doan phd bién >1Mb \/ \/
O Kiém soat ngoai nhiém \/ \/
0 Bénh Iy di truyan don gen v
Q Két hop xac dinh twong hop HLA \/

N
|
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< Bén canh l&ch bdi NST, bat thwérng bdi thé (don/da boi), UPD la mét

trong nhirng nguyén nhan dan dén say thai, thai lwu.

“ Hop t& 1PN, 3PN khoéng hiém gap trong IVF va ISCI. Can c6 chién
lwoc tiép can phu hop v&i cac phdi phat trién tr hop tir bat thuwdng

thu tinh d&c biét trong trwérng hop so lwong phéi it.

“ PGT-A Plus/PGT-A Expand la chién lwoc phu hop gitp phat hién tinh
trang da bdi, UPD va xac dinh ph6i nang lvédng bdi ttr hop tr 1PN,
3PN/phoi da nhan.
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