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A} el YAFE- (asymptomatic singleton pregnant women with asymptomatry) T 7] AH% (preterm labor;
PTL) ¥/%+ %7] %% 9} (premature rupture of membrane; pPROM)©] & VYD U2},

AAE AR A, AR AR AT 7 20  doll 43] o] 5, T 60% Ul 83 o] £Fo]
AE FAE 27 AT (PIL)o2 Adsldt. 71494 (pPROM) S ﬂ%é}ﬂ As, A7 W e 1S 3
A7) A A2 A, o 3 A E e ‘453}{ 74’\} (nltrazme test)E AAITE. AlEf AHS
upA s 9 R % =k

e we) = glon, BE 41—_1 }ifﬂ AFA E9E At

AN 2. AR g9 AE 4|

200 ule ¥F AMZL 600 ulY &9 EIE (FAEYUEH/MEL/oAE; 1:1:1, v/v)o&2 IAAZ e,
3E Zol BElazg Fdsla 30 d

= &<k -20° Col 140}@‘3} A" AES 10,000g, 4 ° ColA 108 5
NG vhE ANFBoR &7 233 A4 ~EY (gentle nitrogen stream) &}
= 200n19] 50 % HE-ER AFAEE th S5ul (RPC #8] RE=) HES UPLC-

AA ¢ 3. L1Q-Orbitrap MSell &8t AL Z=wY+

A Z2adge IXEH 2= (ESIH)oA Zsdle 7] 5 4227F A& LTQ-OrbitrapVelos Pro 3}9]
Bz A A7) (Thermo Fisher Scientific)®} A% Ultimate 3000 UHPLC A]Z2®! (Thermo Fisher
Scientific, W= ZgxYolg 4F TAH)S o]&3sto] 33k TE. Acquity ™ UPLC BEH C18 ZA¥ (2.1mm X

100mm, 1.7pm, Waters, Milford, MA, USA) UPLC ¥4 A ]/‘1 O—:‘./}) 2] (reversed-phase separation)E
P}, o] A Eul= 95% =, 5% ACN F 0.1% EZEAF (o] 574 A) 2 95% ACN, 5% & 2 0.1% EXE4F (O]EN‘
B)& AMEsIGlth. && Fole o3 2tk 0~-327FA 100% ]% o]‘ A; 3~10871A] 50% ©lE BE H¥ F7}
(linear increase); 10~12&7}#] o]&4F BE 50~90%7+<] A& =7} (linear increase); 12~1587F4] 100% ©|%
A0l A¥ F7F A5 15-18E74A 100% ©15A AR A-3 3} (re—equilibration) AL 407 Cold #X
Ha; F Ady A0S 18 oy, B8 gsj ZF AZe 51 FE (aliquot) S FUIT. AL B F
o A5 MEY (auto sampler)oﬂ/ﬂ 4 C2 FA= .

AN 4. A eol= A A A% BF 49 2]

TBe} PTBY] tixt ARE #4317 938l dE o]t diAMAE X872 ZA ). #ElE (retinol; RO,
Eld olAlHo]E (retinyl acetate; RAc), #Eld ZH|HOIE (retinyl palmitate; RP), H-Edx #HE
(all-trans retinal; at-RAL), H-E#éx HE|x=2F (all-trans retinoic acid; at-RA), 13 AlZ=-#E|x At
(13cis-retinoic acid; 13cis-RA), #IE]d o}lAE|]E-D6 (retinyl acetate-D6; RAc-D6), HA-E#WM: ZE]G-D6
(all-trans retinal-D6; at-RAL-D6), B HA-EMX HEx=4-D6 (all-trans retinoic acid-D6; at-RA-D6)ol tj
&, #Exol=e BE FAY EA HZ XS (analytical reference standards) ¥ W% X+ (internal
standards)®] A &NE& HF s=7F 2000 ppme] HE=F HEREe FAetA &35ttt dH=-D6 (ROH-
D6)> cle]d o2 1000ppme] FHF FTEZ AT &9 A& wj7hx] 200 C 2% RAs.
YExo)l=52 HE A3ES Y3 A (calibration curve) 800 ~ 0.05 ppb HYNA o83 FxF 2%
89 (standard stock solutions)2 4¥] <% 3|43l #|x3Ith. ROH, RAc, at-RAL ¥ at-RA ¥+ Cayman
Chemicals, Inc. (Ann Arbor, Michigan)olA ¢4=313L, RP, 13cis-RA+ Sigma Aldrich Corp. (St. Louis,
USA, Missouri)olAl d3ct. YollA AF3 4719 59 94 FAHE WHE EF (internal standards)S E5F
Cambridge Isotopes Laboratories, Inc. (Tewksbury, USA, Massachusetts)olA ¢ 3lt}.

AAd 5. AZ FH

A=)
T AE e, 59 94 ¥49 ¥ X =FE (internal standard m1xture) %7}3}5’_, 200 plLel o}

7}

( d

g o 8|2 (methyl-tert-butyl ether)& Z

O2 AES 13,000 rpm, 4° CollA 10 & St 94 Eestar, FH fUIsE ATHeR A=
KR

Aok, ol Y (supernatant)



[0082]

[0083]

[0084]

[0085]
[0087]

[0088]

SS=50ol 10-2366856

sk 2] MS ol HFHE 7|3 F7F LC-MS/MS #4418 94l

ol

T e 2
(e}
e 29t

AAd 6. LC-MS/MS £

o
o
oy
ox
2
tilo
BN
ofN
)
(o
fr
;i
2&

N

Y NEZ FEE9 FEvEady 2gE Accucore C18 A (2.1x100mm, 2.6um YA =7], Thermo
ScientificTM, USA)elA Sai=glon, &%= Ad Wy 30° C2 FAAT. AZ9 F4 ¥y 2 ulE 1
AEArt. 24 HHxol=E 80 % OVHE HEZ (A) 2 100 % Hee B)E 744 olsd 24 st 22 &
ojffel] #EHALH, = tF 0.1 % EFACE WHEHAT. o] 54 A =HS 7] 4 A (phase A)°] 100 %l
A T8 RER 7E F< fFAFHPeH §5S 0.2 nl/minolA 0.4 mL/mlnP_i H@@SLE Z7MN AT, 1
=2 B 2 (phase B) 100 %= WAsta 15 &7k FA8ke] &S 0.4nl/2 AT, F7F 28 FQF Al
Hlo My FulE AMEste] AR 100 % 4 A (phase A= Q%"Vb— 55 O.ZmL/-“vj:P—i oAl A A
ok oAl B S olF7] Y8 5 B < 23S fXAY. 29 ths ESI (electrospray ionization) 42=7F
A2 Agilent 6460C Triple Quadrupole LC-MS/MS Al2=81S Alg3le] Ad 422S Mg, A 247
ALE 5 7hEE ARESte] Yol RER AFHAT. 7FEE #5719 2% 4,5009] o] ~xdo] WYt
SR 300 ° CE AAEG. dEmol=e] st dE= (ROD), @EE-D6 (ROH-D6), EL ofAlEolE

I o 2

rr

(RAc), #Eld olAlHIO]E-D6 (RAc-D6) E #Eld Zu|Ho]E (RP)ol|l wisl] [MtH-fatty acid-H20]+2] A o]
<& AE3tar, at-RAL, at-RAL-D6, at—RA, 9cis—RA, 13cis-RA % at-RA-D6° oial [MHH]+E A &sle] v}z ub
< EUHE R REoA itk A5H BE #4 B2 HAstE MR A3, MS /) W 2 LC |
5 AlRrel F 1ol s.okE o] vk, HF ARIE s 1A dyxol=9 7 I3 d9E Y llF xF 9
wgo sl A tskleh (ROHS] 79~ 0.5ppm ROH-D6; RAc 2 RP9] 79 0.25ppm RAc-D6; at-RALS] 75
0.25ppm at-RAL-D6; at-RA, 9cis-RA, 13cis-RAS] 4% lppm at-RA-D6).

x 1

E}Al A& (target analytes)ol thdF LC #|FE A|ZF (LC retention times), MRM #& (MRM transitions) @
MS I}2}wl el (MS parameters)

Analytes R; polarity Precursor Product Fragmentor Collision
(min) (m/z) (m/z) Energy (V) Energy (V)
13Cis-retinoic acid 3.128 positive 301.2 123.1 105 12
9Cis-retinoic acid 3.334 positive 301.2 123.1 105 12
All-trans retinoic acid 3.530 positive 301.1 159.1 115 18
Retinoic acid-D6* 3.531 positive 307.2 165.2 115 18
All-trans retinal 4.679 positive 285.2 161.1 115 2
Retinal-D6* 4.679 positive 291.2 69 95 22
Retinol 3.674 positive 269.2 93.1 115 18
Retinol-D6* 3.674 positive 275.2 96 110 14
Retinyl acetate 6.889 positive 269.2 96 108 21
Retinyl acetate-D6* 6.889 positive 275.2 96 115 16
Retinyl palmitate 13.982 positive 269.1 96 111 21

* Internal standards
AA 7. BA A

AT TF9 7B EAS AL W] thEk Student 's t-testQt WFEY WS W) Jlo] AlF HAEE AR
sl HIAE AT, TB 2 PIB Jabi-o] oA tia} Z2ulde] Ho|ZRE ¥y EES d7] 98 ouig &
S gk, vpHEE 228 Unetrics (Umea, Sweden)®] SIMCA-P AZE o] v14.0& AM&&te] a3},
AR G 4 2 S EY Azste 9 710 diAbAE delH AE =7 2 A7 djAAIEE Q1 Metaboanalyst
3.0 (Montreal, QC, Canada)oll & <=al=dct. AR W3 2 3482 FAA B R Bz

2 CytoScape 3.4.0 (Boston, MA, USA)ol| 2ol&] AAFATE. LC-MS/NSE AL HZol A=
Aol gA ZgE dutslel Ay Bdg AFEsle] As A ES 49Tk, PIBe] F
Aol AUCE A-&3te] QoFEQltt. BAIACE p<0.05% frold Ao® IHFHAT. SA #4d& A
A%k BA #71A] (SPSS, WA 2.0 Chicago, IL, USA)9F &}2l MEDCALC AZE¢o]7} AL&H )T},
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[0090]
[0091]

[0092]

[0093]

[0094]

SS=50dl 10-2366856

AlS a“r
1. A% oo 944 54

ZAF (PIB) 9] WiAMAIEHA] BAS olsta (B4 Z2%E; TB, n = 10; PIB, n = 11; ¥ 2) %% AAZS AZFst
7] H8 (A5 55 TB, n = 39; PIB n = 20; & 3), YAl 1654 407 5 Alole] AAF-E=REH Ex &
A ST (= D). = 12 AY gidS AAste 434S Yepd &A% (flowchart)olth. &4 159 24t
AR wkalb Atmo] sk ERS 7 20 YElWa, HE 2Fe A AR E onka akmo] Qs 53
S ¥ 3% % 40 Jei

Mz 9w Bul Ao e A8 (gestational age) 59 YA QAL B I8 (discovery group) % H=

2

% (validation group) RESFollA, ZAbat3b wkabat 3+ FoskAl €3it) (p<0.05, X 3). ¥ 32 #F I5°
EH’:;LX}E (subjects for validation)®] 9432 EAS Yeld Feolvh. Widy 4, F -9k oA (C-
reactive protein)e AZF AFAA F 2Fo 93 xpol7F AATE (p<0.05). Al 37] dAbR] eado}
=7 AY &4 (alanine  aminotransferase; ALT) 2 olAamEEllolu]7]dE @4 (aspartate
aminotransferase; AST)9} Z& 7+ 7]1% &A%, A& ZaE3Y (lipid profiles)& =ZAF & (Preterm
birth)¥ w2} 155 (Term birth) b ol zbol7b @Itk (F 4). Wb &% AdRoAME= SR
(chorioamnionitis)®] §llont, ZAF oJAo|M= 29 <] skxlr) &elx ).

* 2
Al tiAbA Z2aked A4S 913k A gk (B4 215 discovery group)f] A 54 (n = 2D)
Term birth (n = 10) Preterm birth (n = 11) p-value
Median (IQR) Median (IQR)
Maternal age 33.0 (4.8) 33.0 (4.8) 0.669%
GAS 38.5 (1.6) 31.4 (7.4) < 0.00%1
Parity 0.423"
Nulliparous, n 3 4
Multiparous, n 7 7
Gravidity 0.237T
0, n 3 7
=1, n 7 4
WBC (XﬁUf/ml) 9.8 (2.9) 10.3 (8.4) 0.468x*
C-reactive protein (mg/dl) - 0.5 (0.9) -
AST (1U/L) 21.0 (7.3) 21.0 (3.0) 0.809*
ALT (IU/L) 14.5 (3.8) 14.0 (9.0) 1.000%
AST/ALT ratio 1.4 (0.6) 1.4 (0.7) 0.918%
TC (mg/dl) 259.5 (29.0) 253.0 (36.0) 0.512%
TG (mg/dl) 259.0 (115.5) 178.0 (148.0) 0.114
BUN (mg/dl) 7.0 (1.6) 6.0 (6.0) 0.863%
Creatinine (mg/dl) 0.7 (0.1) 0.6 (0.2) 0.223%
BUN/Creatinine ratio 10.1 (2.9) 10.1 (8.8) 0.705x
pregBMI 25.2 (3.3) 25.0 (3.7) 0.029*
GAD 38.5 (1.6) 33.0 (8.6) < 0.001x*
Delivery mode O.O63T
Normal delivery, n 7 3
Cesarean section, n 3 8
Birth weight (Kg) 3.3 (0.3) 2.0 (1.5) < 0.001*
Gender, n (%) 0.426T
Male, n 7 7
Female, n 3 4
APGAR Imin 10.0 (0.0) 6.0 (6.0) < 0.001*
APGAR 5min 10.0 (0.0) 9.0 (3.0) 0.003*
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[0095]
[0096]
[0097]

[0098]
[0099]

[0100]

[0102]

[0103]

[0104]
[0105]
[0106]

[0107]

[0108]

S=53 10-2366856
HolH = Tk (AHEHS Hel IR oz FAIEH S,
* Mann Whitney test, p < 0.05;
t o2
X test, p <0.05
GAS: M=% A] AeA= (gestational age at sampling);
PregBMI: #4b A] A& 24 (body mass index at delivery);
GAD: EwhA] eI (gestational age at delivery).
Z 3
AL 259 AT AAE (subjects for validation)?] U4 EA
Term birth Preterm birth p-value
(n = 39) (.n=20)
Maternal age 33.3 £ 0.7 32.7 £ 1.0 0 626*
GAS 23.0 £ 0.8 27.6 £ 1.6 0 010*
preBMI 21.0 £ 0.4 21.7 £ 0.7 0 397*
Parity 0 488T
Nul liparous 16 (42.1) 8 (40.0)
Multiparous 21 (57.9) 12 (60.0)
Gravidity 0 416T
25 (64.1) 11 (55.0)
> 1 14 (35.9) 9 (45.0)
WBC (x10"/ml) 8.8 + 0.4 1.6 £ 0.6 14 001"
C-reactive protein (mg/dl) 0.3 £ 0.1 0.8 £ 0.2 0.034"
pregBMI 26.8 £ 0.6 26.4 £ 0.8 0.397
GAD 39.0 £ 0.2 33.3 £ 1.0 <0 OOf
Delivery mode 0 026T
Normal delivery 23 (59.0) 5 (25.0)
Cesarean section 16 (41.0) 15 (75.0)
Birth weight (Kg) 3.2 £ 0.1 22.0 £ 0.2 <0.001
Gender, n (%) 0 651Jr
Male 25 (64.1) 14 (70.0)
Female 14 (35.9) 6 (30.0)
APGAR Imin 9.7 £ 0.1 7.9 £ 0.5 0 002*
APGAR 5min 9.9 £ 0.1 8.9 £ 0.4 0 009*

AL wige dolB= it £SER FASHAT
#* Student’ s t-test, p < 0.05;
t o2
X test, p <0.05
TB: w2} ®7t (term birth);
PTB: Z4F (preterm birth);

GAS: M=% A] e ¥ (gestational age at sampling);
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[0109]
[0110]
[0111]
[0112]

[0113]

[0114]

[0115]
[0116]
[0118]

[0119]

[0120]

SS=50l 10-2366856

PreBMI: <141 A AdsF A4 (body mass index before pregnancy);
PregBMI: &%k Al A2 & A4 (body mass index at delivery);
WBC: W& (white blood cell);

GAD: HwhA] A efd ™ (gestational age at delivery);

APGAR: o} 7} ~31¢] (Appearance, Pulse, Grimace, Activity, Respiration, Apgar score)

#% 4
b Bk W 2Ab b gElvol= iAkg BlE Fel A% (n=59)
T Term Birth Preterm birth p-value
(n=39) (n=20)

AST (TU/L) 16.92 + 0.70 17.75 + 1.38 0.554
ALT (1U/L) 11.79 £ 1.17 12.95 £ 2.00 0.597
AST/ALT 1.69 + 0.09 1.62 £ 0.11 0.642
TC (mg/dl) 263.64 £ 7.07 257.75 £ 9.96 0.630
TG (mg/dl) 307.23 + 24.90 264.85 £ 29.62 0.303
BUN (mg/dl) 8.41 £ 0.53 7.50 £ 0.77 0.328
Creatinine (mg/dl) 0.57 + 0.02 0.50 + 0.03 0.066
BUN/Creatinine 14.75 £ 0.56 15.60 £ 1.08 0.441

dolel= Hit + SE 2 YERT.
* Student’ s t-test,
2. AR 3 AE AA Z23UFP

ZAkol Eolzel thabA] 2 At AEE 3] Y8, LTQ-Orbitrap Velos Pro hybrid 23 #27]¢} 4
Z-34%5 AA AZerE2S (ultra-high performance liquid chromatography; UPLC)E A}&-3ho] H|-
gAbA Z29td Y-S et vk (TB) 2 22F (PTB) d4bi-9] Aol A tiAl Z2uple] Ho|ZRE HEp
525 A7) 98 vwg B4 ). BE FHA Ay wE B4 (partial least-squares discriminant
analysis; PLS-DA)e] A4 EF& #8314 PTBE]r B Zw& 783k H AFEE ¢ s dAAE du s A
ok, = 2= RPC FAdollA TBeH WlaLste] PIBel whs W&stAl &€ WFE HoEr (Q2 = 0.072; R2 =
0.085). & 2o veERd wpe} o], PLS-DA H4 &% (score plots) ZAF AR (E7RA) 9} whah ERb AbR
()] g3 Az 24 EFEA. 18g & W4F2H % (variable importance in projection;
VIP) %t 2 0.058 T} 22 p-ghe 7|9re =, 235709 7bW o] (235 variable ions) & 15 70| tlApA|7F A
AE Ak, FAAQ HeolHE & 5ol vERY St

FH ol
Yo i

T

# 5

UPLC-LTQ-Orbitrap MSell ojsf 2He 7p o] 2o gk vpiizk 419 =9 A3}

No. |RT Mass Detected method VIP value |p-value Change |Fold change(P/C)
1 11.61_163.0094 RP 2.66 1.51E-03 1 7.41
2 11.36_319.2058 RP 2.41 3.60E-02 1 1.94
3 10.92_274.2816 RP 2.09 2.63E-02 l 0.79
4 5.96_90.5243 RP 2.05 2.74E-02 1 6.51
5 11.63_270.2154 RP 1.98 1.72E-02 1 3.34
6 11.35_133.1127 RP 1.85 2.50E-02 ! 0.34
7 11.58 121.102 RP 1.54 3.07E-02 1 8.11
8 10.97_106.0885 RP 1.53 4.25E-02 ! 0.73
9 10.2_95.0765 RP 1.34 4.65E-02 1 2.60
10 11.53_834.6856 RP 1.30 3.95E-02 1 61.76
11 2.16_90.5248 RP 1.29 4.76E-02 - -
12 11.36_145.0167 RP 1.19 1.44E-02 1 1.75
13 10.99_334.3113 RP 1.16 3.45E-02 l 0.61

|
~
|




[0121]

[0122]

[0124]

[0125]

[0127]

[0128]

[0129]

[0130]

[0131]
[0132]
[0133]

[0134]

SS=50l 10-2366856

14 9.22_95.0809 RP 1.00 3.87E-02 T 2.48
15 11.42_117.0732 RP 0.97 4.47E-02 7 9.68
16 9.67_369.1706 RN 1.35 2.13E-02 T 6.51
17 11.5_685.5345 RN 1.35 5.63E-03 7 11.66
18 0.82_313.0628 RN 0.98 4.40E-02 T 2.20

3. Al Bz}l AHAE 24

BA 7o tiAAl WETE 24 oW A AEo A=A B & oyl s, WA AERE #AYT. AR
4] (pathway impact analysis) X2 < thrb dloly] &4, Az4st 3 afAS 918, KEGG ©lo]Emo]=s}
MetaboAnalyst 3.0& 7|Wto.= v}, H=Z ¥4 (impact pathway analysis)e] A¥= = 3o YERA = 3&
AR 4T £49 AHE (scatter plot)S HERA ASRE | yH2 p-valued HERAT. xF2 4= H” =4
(pathway topology analysis)S YWERI, y%S A& 5% EA (pathway enrichment analysis)< YFERJITH.
dElE  (retinol) WAF, #Edl4 (linoleic acid) wAl, D-oF27]d  (D-arginine) % D-22Y®E (D-
ornithine) WAFE X&3 Al A=27F 243 #do] e A= YERRTE.

4 E2 WF AAe BA

O

HExolE fiabell #ofstE diAbAE FAoE FASte] 24 VA v WEEH WAUSES A
g =0 = tAAIE LC-MS (TB, n = 39; PIB, n = 20)& AME-3te] QAby-9f %%oﬂx BAEAT, AY A#S
243 W, PIBO #HE|xol= thAkAI7} TBel|l Hla] @AAsHAl Wttt (= 4). & 4 HHxolE tiA} A&
S T 24 AR HA ARoA WEE Hole dHHolE HAAE L}E]r‘ﬂi Eoelt (39TB, 20PTB).
el FX|= TBl vl PTBAIA] F-2lshAl 7H4sk v, HEld BngolE, HA-EWXAAD-HEHE 2 13-Al~
-4t (13cis-RA)S o3t 7ot (p<0.05).

5. zAte] A 45 Ae

FAke] e F¥ %= ROC (receiver operating characteristic) 2+41¢] AUC (are under the curve)& %83}
o AFsITh. dHxol= A 24 oS dis) folmd (p <0.01; E 6, &£ 5) 0.6 o] A5%E
vEblT £ 55 diARAlYl digk ROC F4 245 vEld EHo R WA E 9 Sol%e] ROC FAHE o] &3 %

AF mpolombA 9 oF AeS et Al S AT-retinal (AUC 0.808, 95% CI: 0.683-0.933) 2 13cis-RA
(AUC 0.826, 95% CI: 0.723-0.930)& dEE A4 5 4D =5 Bt 24 938 AAES 78
3= AL =3k 7152 Cut-off value: T L9} EolnE ﬂ?ﬁ T T Y =2 @Y dely gl sle
e AN SR E EEH AT

Z6
XA &5 9IS dEE #AH axAES] &5
Metabolite AUC p-value | Cut-off SENS SPEC PPV NPV Accuracy
value
(ppb)

AT-retinal 0.808 < 0.001 2.48 75.0% 84.2% 68.2% 86.5% 79.7%
13cis—RA 0.826 < 0.001 5.56 85.0% 68.4% 58.6% 90.0% 74 .6%
9cis-RA 0.679 0.026 9.56 45.0% 92.1% 69.2% 76.1% 74.6%
Retinyl 0.670 0.035 100.33 40.0% 94. 7% 72.7% 75.0% 74 .6%
palmitate

AZA BAS 98] ROC (Receiver Operating Characteristics) =4 BA1S F3gom p<0.058 Fon]3
o2 st
9

AUC: 341 o}#] 944 (Area under the curve);

sl of
olf

SENS: "17+%= (Sensitivity);
SPEC: Eo]% (Specificity);

PPV: %A o &% (Positive predictive value);
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[0135]
[0136]
[0137]
[0138]
[0139]
[0141]

[0142]

[0143]

[0144]

[0145]

SS=50l 10-2366856

NPV: &4 o|&% (Negative predictive value);
OR: 224] (0dd ratio);

AT: A (4)-EW2 (all trans);

RA: HE]x=AF (Retinoic acid);

Cut-off value: Ak

g

B oawe g AR Z2dy gAF F2E ZFelste] 2ake] Wel wAYES JAstn JrkEe A oS
S 9% vlo] e UPﬂ% T B Ay st AT tiAbA] ZZupdo] whal EA4ke] H3] f-of 3HA
=23, A-Edx-Eld (AT-retinal) % 13-A]2=-#llE]=AF (13cis-RA) o] #ElE AL T 2212 34E o
=5 Bt

2 odgolA QA 27] EE ERkA BA s FP0. 24" AY AP E ETsta AR 8% giAb
A Tz Ry Abo]eh sl dE]ol= tAA ] Wyt 24 A-EE QAT

ol U] vEiyl Ax dEE 23 ©dded RBPeF 101 EAR dFoa RkEv. B dye maw 8% dE
E %= TBol Hl8l] PIBAIA A AW, AT-retinal @} 13cis-RA 53} ##E 3 RBP =X+ PIBolA Z713lo
| olE AMELS %o A #AAZF AUt RBPE HEl=®Tt oly2l AT-retinal 2 13cis-RASF ZA3E 4
dom, Strab FEAE T3 BA xHoE A H F k. 2 79 dE A (ATRA 2 13cis-RA)S &
4 UAF AHE2 Fos 713 2A 2 oo} A VI 5 A ol 43S o 7|4 (teratogenicit
V& F2E A

Tk, ¥ 0E2 1B R PIB BA 9 zbe] diAbAl zEsbdd BOEPL diabAle] WS grEsislth. 59,
A-Ed~-gEd (AT-retinal) ¥ 13cis-#E]x=4F (13cis-RA)E Fake] t)gk o= ABA o] 43T},

=3

=20

Singleton pregnancy cohort (n =91)
- Gestational age; between 16 weeks and 40 weeks 5 day

Subjects excluded (n =11)
=== | _ Gestational diabetes mellitus,

Pre-eclampsia

I 1
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