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Influence of frozen-thawed embryo transfer on cumulative live birth rate after in vitro fertilization/
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[Abstract] Objective To evaluate the influence of frozen-thawed embryo transfer (FET) on the cumulative live birth
rate (cLBR) of the first cycle of controlled ovarian hyperstimulation in normal ovarian responsers. Methods Infertile patients
who received in vitro fertilization/intracytoplasmic sperm injection (IVF/ICSI) in Tangdu Hospital of Air Force Medical
University from January 1 to December 31, 2016 were enrolled in this retrospective cohort study. Inclusion criteria: aged 20-
39 years, normal ovarian reserve, and the first controlled ovarian hyperstimulation. Exclusion criteria: donor cycles, impaired
ovarian reserve, polycystic ovarian syndrome or no embryo transfer after the first oocyte retrieval cycle. Logistic analysis
was employed to explore the influence of FET on the cLBR and miscarriage rate after [IVF/ICSI. Results A total of 1 141
patients who met the inclusion criteria were enrolled in this cohort, including 377 fresh embryo transfer cycles and 764 FET
cycles. In FET cycles, the mean age of the patients was (29.85 £=3.68) years old, the mean body mass index was (22.0612.81)
kg/m’, the mean duration of controlled ovarian hyperstimulation was (11.28+2.16) d, the mean dose of gonadotropin was (1
862.04+863.21) U, and the mean number of oocytes retrieved was 15.14+5.45. There was no statistical difference in the
cLBR or miscarriage rate between fresh embryo cycles and FET cycles (68.44% [258/377] vs 66.10% [505/764], P=0.430;
5.31% [20/377] vs 8.38% [64/764], P=0.062). Logistic regression analysis results showed no beneficial effect of FET on the
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cLBR when compared to the fresh embryo transfer (odds ratio [OR]=0.99, 95% confidence interval [C/] 0.73-1.34, P=0.936);
however, there was a trend that FET could increase the risk of miscarriage rate (OR=1.57, 95% CI 0.87-2.82, P=0.130).

Conclusion FET cannot improve the cLBR after IVF/ICSI, but it might increase the miscarriage rate. Patients and clinicians

should be very cautious when the “freeze all” strategy is about to be chosen. FET can be recommended only in case of high

risk of ovarian hyperstimulation syndrome, pre-implantation genetic testing or prospective randomized controlled trial.
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Tab 1 General characteristics of the 2 groups

Characteristic Fresh embryo transfer cycle FET cycle P value

Female age (year), X+ 30.21+3.76" 29.85+3.68° 0.114
Body mass index (kg *m ™), x*s 22.05+2.71° 22.06+2.81° 0.931
Infertility duration (year), median (min, max) 3.0 (1.0,16.0)" 3.0(1.0,18.0)° 0.722
History of pelvic/abdominal operation % (n/N) 40.85 (154/377) 35.99 (275/764) 0.111
Tuberculosis % (n/N) 4.24 (16/377) 3.93 (30/764) 0.798
History of miscarriage % (n/N) 37.67 (142/377) 34.69 (265/764) 0.323
History of delivery % (n/N) 9.81(37/377) 10.47 (80/764) 0.731
Basal AFC xts 14.86+5.98" 17.68+£6.85 <0.001
Basal FSH (U), x*s 7.68+3.26" 6.99+2.66" <<0.001
Basal E2 (pg+emL '), x+s 54.07£30.65" 53.63+£37.74° 0.842
Infertility factor % (n/N) 0.753

Tubal 58.62 (221/377) 56.54 (432/764)

Male 11.14 (42/377) 10.99 (84/764)

Mixed 25.20 (95/377) 25.65 (196/764)

Endometriosis 0.53 (2/377) 0.39 (3/764)

Unexplained 4.51(17/377) 6.41 (49/764)
Ovarian stimulation protocol % (n/N) 0.549

GnRHa long protocol 93.10 (351/377) 94.24 (720/764)

GnRH antagonist protocol 6.90 (26/377) 5.63 (43/764)

Others 0.00 (0/377) 0.13 (1/764)
Duration of controlled ovarian stimulation (d), X+ 11.354+2.09* 11.28+2.16° 0.589
Total dose of Gn (U) ,x=*s 2 138.161-941.47" 1 862.04+863.21° <0.001
Peak E2 on hCG trigger day (pg e mL™ '), x+s 3265.70+1 149.82° 4229.4641256.03° <0.001
Follicle count (=14 mm) on hCG trigger day xts 9.60+3.32° 12.02+3.46° <<0.001
Number of transferred embryo x s 1.93+0.26° 1.824+0.38 <<0.001
Number of oocytes retrieved x s 10.514+3.92° 15.14+5.45 <0.001
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Characteristic Fresh embryo transfer cycle FET cycle P value
Developmental stage of transferred embryo % (n/N) <0.001
One or two grade 1 D3 embryo 29.22 (109/373) 16.22 (122/752)
One or two grade 2 D3 embryo 43.43 (162/373) 43.22 (325/752)
One grade 1 and one grade 2 D3 embryo 25.47 (95/373) 23.80 (179/752)
Single blastocyst 1.61 (6/373) 15.69 (118/752)
Blastocyst+cleavage embryo 0.27 (1/373) 1.06 (8/752)
Fertilization method % (n/N) 0.019
IVF 72.94 (275/377) 72.77 (556/764)
ICSI 23.61 (89/377) 19.90 (152/764)
IVF and ICSI 3.45 (13/377) 7.33 (56/764)
cLBR % (n/N) 68.44 (258/377) 66.10 (505/764) 0.430
Rate of miscarriage % (n/N) 5.31 (20/377) 8.38 (64/764) 0.062
Way of delivery % (n/N) <0.001
Caesarian section 70.97 (220/310) 81.58 (496/608)
Virginal 29.03 (90/310) 18.42 (112/608)
Rate of preterm delivery % (n/N) 13.79 (52/377) 13.61 (104/764) 0.933
Maldevelopment of newborn % (n/N) 0(0/332) 0.15 (1/674) 0.483
Death of newborn % (n/N) 0.60 (2/332) 0.15 (1/674) 0.320
Low birth weight infant % (n/N) 16.77 (52/310) 16.28 (99/608) 0.849
Gestational hypertension % (n/N) 0(0/332) 0.15 (1/674) 0.483
Macrosomia % (n/N) 7.10 (22/310) 7.24 (44/608) 0.938
Moderate to severe OHSS % (n/N) 1.20 (4/332) 0.15 (1/674) 0.025
Ectopic pregnancy % (n/N) 0.30 (1/332) 0.15 (1/674) 0.609
Heterotopic pregnancy % (n/N) 0 (0/332) 0.30 (2/674) 0.320
Sex of newborn % (1/N) 0.301
Singleton
Male 38.39(119/310) 37.01 (225/608)
Female 30.32 (94/310) 35.53 (216/608)
Twins

2 male babies
2 female babies
1 male and 1 female babies

8.71 (27/310)
9.03 (28/310)
13.55 (42/310)

7.24 (44/608)
6.09 (37/608)
13.98 (85/608)

* n=377; " n=764; . n=762. FET: Frozen-thawed embryo transfer; AFC: Antral follicle count; FSH: Follicle-stimulating

hormone; E2: Estradiol; GnRHa: Gonadotropin-releasing hormone agonist; GnRH: Gonadotropin-releasing hormone; Gn:

Gonadotropin; hCG: Human chorionic gonadotropin; D3: The third day of the menstrual cycle; IVF: In vitro fertilization; ICSI:

Intracytoplasmic sperm injection; cLBR: Cumulative live birth rate; OHSS: Ovarian hyperstimulation syndrome
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Tab 2 Univariable analysis of influencing factors on cLBR and miscarriage rate after IVF/ICSI

Index Data value cLBR Miscarriage rate
OR (95% CI)  Pvalue  OR(95% CI) P value

Female age (year), n=1 141, x*s 29.974+3.71 0.98(0.94,1.01) 0.139  1.06(1.00, 1.12) 0.069
Male age (year), n=1 141, x=*s 31.741+4.44 0.99(0.96,1.01) 0.323  1.01(0.96, 1.06) 0.633
Infertility duration (year), =1 141, median (min, max) 3 (1, 18) 1.02 (0.97,1.06)  0.507 1.02 (0.94, 1.10) 0.635
History of pelvic/abdominal operation N=1 141, n (%)

No 712 (62.40) 1 1

Yes 429 (37.60)  1.21(0.93,1.56) 0.149  0.87(0.54,1.38) 0.546
Tuberculosis N=1 141, n (%)

No 1095 (95.97) 1 1

Yes 46 (4.03) 1.60(0.81,3.19) 0.179  0.27(0.04,1.99) 0.199
Number of transferred embryo N=1 141, n (%)

1 162 (14.20) 1 1

2 979 (85.80)  0.98 (0.69,1.39) 0.904 0.68(0.38,1.21) 0.188
Developmental stage of transferred embryo

N=1125,n (%)

One or two grade 1 D3 embryo 231 (20.53) 1 1

One or two grade 2 D3 embryo 487 (43.29)  0.42(0.29,0.61) <<0.001 1.50(0.77,2.93) 0.236

One grade 2 and one grade 1 D3 embryo 274 (24.36)  0.52(0.35,0.78) 0.002  1.44(0.69,3.01) 0.336

Single blastocyst 124 (11.02)  0.55(0.33,0.89) 0.015  2.32(1.04,5.19) 0.040

Blastocyst+cleavage embryo 9 (0.80) 0.54 (0.13,2.23)  0.393 NA 0.979
Basal AFC n=1 141, x*s 16.75+6.70 0.98 (0.97,1.00) 0.068  1.02(0.99,1.06) 0.117
Embryo transfer strategy N=1 141, n (%)

Fresh embryo transfer 377 (33.04) 1 1

FET 764 (66.96)  0.90(0.69,1.17) 0431  1.63(0.97,2.74) 0.064
History of miscarriage N=1 141, n (%)

No 734 (64.33) 1 1

Yes 407 (35.67) ~ 0.75(0.58,0.96) 0.024  1.25(0.79, 1.96) 0.340
History of delivery N=1 141, n (%)

No 1 024 (89.75) 1 1

Yes 117 (10.25)  0.74(0.50, 1.10) 0.134  2.04 (1.12,3.69) 0.019
Body mass index (kg e m ), n=1 139, x*s 22.06+2.78 0.95(0.91,1.00) 0.030 1.01(0.93,1.09) 0.821
Basal FSH (U), n=1 141, x+ts 7.29+3.34 0.99(0.95,1.03) 0.639  0.98(0.90,1.07) 0.692
Basal E2 (pgemL "), n=1 141, x=£s 53.77+35.54 1.00 (1.00, 1.00) 0.573  0.99(0.98, 1.00) 0.140
Infertility factor N=1 141, n (%)

Tubal 653 (57.23) 1 1

Male 126 (11.04)  1.58(1.02,2.43) 0.039  0.71(0.31, 1.60) 0.409

Mixed 291 (25.50)  1.14(0.85,1.53) 0376  1.18(0.72,1.94) 0.506

Endometriosis 5(0.44) 0.80(0.13,4.85) 0.813 NA 0.984

Unexplained 66 (5.78) 1.00(0.59, 1.71)  0.991  0.19(0.03, 1.37) 0.098
Ovarian stimulation protocol N=1 141, n (%)

GnRHa long protocol 1071 (93.87) 1 1

GnRH antagonist protocol 69 (6.05) 1.23(0.72,2.09) 0.458  0.98(0.38,2.51) 0.968

Others 1(0.09) NA NA NA NA
Peak E2 on hCG trigger day (pg e mL™"), n=1 141, x+s 3 911.02+1 302.93 1.00 (1.00, 1.00) 0.822  1.00 (1.00, 1.00) 0.708
Follicle count (=14 mm) on hCG trigger day n=1 141, x%s  11.22+3.60 1.02 (0.98, 1.05) 0.341 1.03 (0.97, 1.10) 0.278
Duration of controlled ovarian stimulation (d), 11.30+2.14 0.98(0.93,1.04) 0.499  1.04(0.94,1.15) 0.468

n=1141,x=xs
Total dose of Gn (U), n=1 141, x*s 1953.354+898.88  1.00(1.00, 1.00) 0.878  1.00 (1.00, 1.00) 0.857

FET: Frozen-thawed embryo transfer; IVF: In vitro fertilization; ICSI: Intracytoplasmic sperm injection; cLBR: Cumulative live

birth rate; D3: The third day of the menstrual cycle; AFC: Antral follicle count; FSH: Follicle-stimulating hormone; E2: Estradiol;

GnRHa: Gonadotropin-releasing hormone agonist; GnRH: Gonadotropin-releasing hormone; Gn: Gonadotropin; OR: Odds ratio; CI:

Confidence interval; NA: Number of cases were too small to obtain any results
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23 FETHN EREFREPRAFZRH 05 E
S TEEE TR AERRFEAR AFC J5, FET X)
IVF/ICST 2 SRR 77 SR 7 4 19 43 )2 logistic
WIS Br 25 A R, 587 6 ARG B A A HE, ZER

Bl A 4. AR BMIAL, AEAZEHZE K
AEEHET 0 AR, FET ¥ AXLL E&EA
BE IVF/ICSI B 22 ity 2RI 7= RN 7= 2R 1k il 5 i)
(#£3).

&3 FET Xt IVF/ICSI B1 2 RIFEFZ MR EZNMHI 53 /R logistic [E1J3 5347
Tab 3 Stratification logistic regression analysis of the influence of FET on cLBR and miscarriage rate after IVF/ICSI

Stratification factor n cLBR Miscarriage rate
OR (95% CI) P value OR (95% CI) P value

Female age (year)

=30 592 1.18 (0.82, 1.71) 0.367 1.24 (0.62, 2.44) 0.543

<30 549 0.73 (0.48, 1.09) 0.126 2.06 (0.88, 4.83) 0.098
Body mass index (kg e m )

<20 258 0.84 (0.46, 1.54) 0.570 1.18 (0.40, 3.50) 0.770

20-24 743 0.91 (0.66, 1.27) 0.596 1.59 (0.83, 3.06) 0.162

=25 138 1.29(0.61,2.74) 0.501 2.54 (0.50, 12.92) 0.262
Infertility factor

Tubal 653 0.99 (0.70, 1.41) 0.968 1.89 (0.94, 3.80) 0.076

Male 126 0.79 (0.30, 2.04) 0.622 2.46 (0.30,20.41) 0.405

Mixed 291 0.77 (0.44, 1.34) 0.352 1.48 (0.56, 3.88) 0.428

Endometriosis 5

Unexplained 66 0.80 (0.24,2.74) 0.728 NA NA
Ovarian stimulation protocol

GnRHa long protocol 1071 0.95 (0.72, 1.26) 0.727 1.49 (0.87, 2.56) 0.151

GnRH antagonist protocol 69 0.88 (0.29, 2.62) 0.817 2.66 (0.28, 25.42) 0.396

Others 1 NA NA NA NA

Adjustment factors included infertility duration and basal follicle count. FET: Frozen-thawed embryo transfer; IVF: In vitro

fertilization-embryo transfer; ICSI: Intracytoplasmic sperm injection; cLBR: Cumulative live birth rate; GnRHa: Gonadotropin-

releasing hormone agonist; GnRH: Gonadotropin-releasing hormone; Gn: Gonadotropin; OR: Odds ratio; CI: Confidence interval;

NA: Number of cases were too small to obtain any results

2.4 FET xR ARE = A7 7= £ %A 09 logistic &
VAT TERCIE T2 AEie . BeAiiRia g . IRk
Bl TR s . BOAERY . ARZEAERR . BE
JEFAS . BMI, hCG H E2 /K, HeAll B2 K
EHERE. Gn & . AR ZE . SEAl AFC, 28
. PEHE T R ANELA FSH K EAE 22N £,
K H logistic [81JH 43 HrfF 58 FET X IVF/ICSI B2 2
RGP 2 2R 52, 455 o, SREE R
B HEAH L, FET AN IVE/ICSI B 22 (1) 2R 7=
# (OR=0.99, 95% CI 0.73~1.34, P=0.936) ,
BRI RS AT BN IVE/ICST B2 77 R A a3,
HIGH52E L (OR=1.57, 95% CI0.87~2.82,
P=0.130) .

3 it i

AW logistic [N 2B 45 R ALK, FEALIE T
LAY . AR E. IGO0 . s Al
S BIAER . ANRAER . AEE TR . BMI,

hCG H E2 /K, FEml E2 K. fEHERE. Gn
. ORZERNE., i AFC, A5 e %
FIELA FSH A TR R G, 5Bt IG oAt AH
b, FET A0 IVF/ICSI BhZe i BRE =K, B4
BN IVEACSE B 223t = it s, izta®icsit
RN

B R LR 30 0 A BRI R R S
N RS 52 1k AT A DG o i 5 % AT ) 30 174 e 2 o
PRV R ACE AT S8 E NIRRT A, TR N
Tl R 7 16 R R A AR R SR AT DG PR T FET JH 9
W RILaEE T R 6] 2 & 1 N, (AR 7B N
L5 W i 22 180 Sl S S A A e T AL A RIE R i
I IR M2 IE W KB . Bk, FET 4 MR
G S B I Ak 2k E NS b DR TR
RS ML o (H AT B B0 AE L AR K 2E R VT A
BAF 2016 4 Fi1 2018 4F & % T N Engl J Med (1) JiA
G sE, 9E PCOS A HE BT & 0 JIG B8 4 4H 1) hCG
H E2 W {H 40 BA% T PCOS A#E (3 000 pg/mL vs
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5000 pg/mL ) " PR I AR 4 9 2 B E AT DLW R
F A 4GZ 5 BAAE PCOS F1HE PCOS A B i Fb
3 FET HUHT 5 IR B B MG R 45 Jm B BT AR 4508 1 A
[, FEE PCOS AHE, B fif I i A% Al 41 45 4K 1Y
hCG H E2 W4 {4 7] BE 5 FET 41 4 1Ifi IR 45 J=) A1 104 5
M 7E PCOS A v, 35 6 V0 16 7 48 2H 55 5 1) hCG
H E2 W 0 1% 2 5 08 B IR RS AT 4 19 1 IR 45 )
ANUNFET . (BEFMER T, MEHIBH AR
fif % Shapiro 25" 1E 2011 4F & 22 119 2 55 76 85 )2
;N FNE B B AR H LA FET FUB IR G 7%
FELIfG R 45 R I T 759 458 . Shapiro 2 FF i 5t
B e A BEhCG H B2 Wl 5 35 & T 1F % LN
A#E (5000 pg/mL vs 3 000 pg/mL ) , Fig I, [
BN ANFBERY hCG H E2 W 25, %12 P B Y 17
S TR R, R R B A HE () FET 25 Ja) 7 32 4
T W IR A48, {H Shapiro 25 ' 15 1 B 45 16 4]
Ak FET T S i B8 AL I DR 45 Jm) 46 =5 R R CHE
HORRRL; AR IE R ROV ARET, BT hCG H E2 1§
(BRI RTAEAIG, X 5 PR 1) 70 1T 52 T AR X A58/,
D] I B8 R 1 A AR 1% 5 FET A9 45 Jeg A DL SR 22
(3 000 pg/mL [ E2 {588 w5 T AE #L i, A G X N
A, A I 15 BN [R) R B A AN R %20 ), {H Shapiro
A S MR LR IE B R RE, B
FEHLRY I RS 7 B & 4T FET MRS . fi T LU
g R VE Al s B2 BRSfERE, IRATH
FJEAE URFEARAS B XoF IR I 5 B 1 6 T B, R,
AR FET Ak T80 i 0 75 N ARAN R 20 R B Y
Wiy, AEUL RIS T ¥ R B AS IIG 18 B M )
v, WA VE A AT, RPZREL R FET JfAK 3%
RN IVE/ACST B2 SNG4, R, T FET
X RHGAR B 9405, FET AP R I i G i
hne SR, PILIE KTV L2 g 2 Fhifs Al
HARIG RS R EEIR AR R, TCIrER oY
T2 [ B A 5 R A AR B X 45 SR A I AT PR 52
el o LS ax i O By 8 A VAR T e U
GRS A 01 5 NS [R) 20 B B2, DT 46 i
RURXTIRNIGAS B 1 07 3 T2 A5 235 e SR ARG 77 38
AR, IR % Rt — BB T 50 S8Ry
L UCE, a0 GnRH #5407 J5 28 % i iU i sl
T RCh EmARHE T . BRI AR HE O 5 Sk
XA S, R e it 7 3845, b 0 T e HE
B X 3 2 ] 40 P R R B B A B ) 40, (AR

i VR i A% A8 25 JR 3% W T 5 FET I IR 45 Ja) A 18
Ko BARMRIGV BRE AR WAE AW L fk s, H
G Vo R TC BESE I 1 6 IR iR B N R T, a3
T T % R 3 AN R R A AU o FEIR G V2 R AR
B [ A7 A 0T IR G 10140 1) e vk ek A, A HE B 7 58
HIRNWT 58 2 MG B0 T, B i R 16 A 4 i 11 IR 25 )
RA T RE e 29 B FET Jr &, B anBy 1 Ay SC 42
2| 1Y SCHR $2 75 FET FET 6 JVR Ji6 3% 48 s R 45 Jm A1
1), Roy %) S5 A — T R AR A (1] B 1 BF
WA AR R 458, Shi 4585 BB 58 %) & 7 305 1Y
S o R g R, AR AT RE S PR R AR 4 R A 0
H7 I KA T oA . Rk A 56 FET MUBEE IR G F%
L ) I AR 5 JRy A 7 2 T 22 1) I R AT 52 8 8 7 R Jie
Y URAS B [E A 1 IR JIG 400003 265 1 DR 45 sy i > 1 17 THD
=AU

LRI 5T A IRATC UL V2 R T e 23 X R T 1) 2 0
wE AR, PR R, Toig ek H
FEALAKCTI R 5 G LA K & B A DGR 1 R -1
LS H ALK, TERT B IR IG A Y B A T
Z L, FET A4 W ZALK -4 [ AR R YR 2 AH
WL Ma 2 BT A R XHE IS A T —
SEfRRE, TN FET Jf-3E BEAE 100 54 B 5 )R I 7% A8 X0
JVR i 5 PR PR RS 3 1 ) 5 i, T S 2 T TV JIE 3
7 B Ak 22 L. Hiura 25" X FET (n=64) .
FEEIRRRIE (n=16) M HIRIEIR (n=28) 53k
o2 BRI A W i NG BT T R 91 5 RS
AT, AR BN, FET 4016 #5:19 miRNA-130a-3p .,
miRNA-149-5p . miRNA-423-5p il miRNA-487b-3p
M ZR B2 N, I BARR R A 3- 2 57
FHEEAE X 3] ( maternally expressed gene 3-differential
methylation region, MEG3-DMR ) A DNA H 3E4k 7K
5 NGB 8 FEAR ML ALY R LA 1- WA BR B 2
P2 % il i 3 ( delta-like non-canonical Notch ligand
1-iodothyronine deiodinase 3, DLK1-DIO3 ) [X 1
) miRNA 357K A ¢, Wang 280 3 1 /)N BLSE
55k BV IG B Ak v R BE A8 N E 14 d i BRAA A R
IVF S 20A9 H19/ JB &5 AR E K ] 2 (insulin-like
growth factor 2,1gf2 ) 2255 B FeAb 25 #4318 differential
methylation domain, DMD ) [JH 4L £, {H AT
b IVF 500 H19 (%353l Zhao % (9
N, NG ISV VRAEAS & 1 4= 2 4 5
JR G K vH I 2 T AR S R ) H 9 B 36 DR 4% o
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IX ) DNA HI3EAk /K-, Jahangiri 252 LU/INEL 2 41
FR G A SRR, K RG24 T B BB A v VR I e U
FrksLi R 2R, SIEWRNETWERLE L
B, VR4 1gf2 MYRIRAKF- 3G, g2 B
PEDX A2 A H3KO H ALK 35 R 98 M £ 1t
KR B, Ak, 5 g2 BRIATE AR,
Octd [ FEK AR R B35 NI, AHLIHE T/
N BEAR %1214 4 (organic cation/carnitine transporter
4, Octd ) R84 21 45 1 H3K9 F B AL K7
3 B SRR K F 2 T . Saenz-de-Juano
2 XA ARG B ML B S R B R AT 2 1 T 42
S0, 5B RTELEYR 14 d B VR G R4 4L
NEELALVA 11 P F A B 2E S, MYk 24 d
A 13 MR P RaR I B 2E =, JiAMNE AR H .
SR I A 1 SR MR A A1 1 A RIA
R T AR, PR IRIGBEEA R URE T T G A&
B FEd % . Sahraei 25 2 BFSY & IR 8 41 IR
JRBE AL R R REAR S, ERICHER H19., Igf2 Fl
IR 2R AL SEAC (mesoderm specific transeript,
Mest ) 13357k 2% F . Bartolac 25 2 ¥4
A A [R] 2 R PR AP R T IS ARV TR, 45 4%
TRITA R IR B 1gf2 Tk AKE B E T, 5
RURIAPFRITCOE, $a7n 1 HRali i B0 v o) 4 i
JIr 3 BRI . Zhao %5 BIFSE T B BALIA X /N
FRE VR T 5 D] ) R 8 B HEBE TR I i DXl b
KRy, 5 R R, BBV URAE W E BT
P % K Oct4 11 Nanog [7] i & ( Nanog homeobox,
Nanog ) J& #hF X 3k DNA H 34k K, Jf H 3
[ AIC Octd 1 Nanog A9 3¢ 3k 7K F, 0 JIE Fl #2280
T A= W) 4 15 1 (heart and neural crest derivatives-
expressed 1, Handl ) FEPE )25 7K F H FE AL 7K
YR AZ BV RIS, R AR S 2 (caudal
type homeobox 2, Cdx2) 3 [ (1) 3 K 7K V- A 32 3%
B VR, (BRI IN T Cdx2 N JE 3h+
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JUAE R A IE 25 R AR 7 IR V2 R 0 TV i 2R 08
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