3 K. A1 HF
. 20222113022 B R, 10759

4
4o <o

AAFKE
B E & 7 B X

B IAE S A RIS Wi ch 0 K FIRS

¥ fro# A £ 7Y
o F H T EEHE
KA AR &
XN RA BRI
HOE ¥ XA £\ R+
T Al o R
Mo LS =M
B F E B A BF B

B - B BT
2024 £ 6 F



s %K. RE1 £
: 20222113022 BARA 10759

AiAFKE
B E & 7B X

<'s X
-«2 ?- ?9&
I\
D
%, &

e

B IRIE 4L T BT SR o O R PR

4 3
o <o

¥ O ®E FE A ¥ FY,

¥ O #H s 2 Cid
KA A& Bl R
X R AT BT

Gl DA Sl A H+

* Xk & K &b

2o S .- =4

ook ¥ % kb

HE - HHE BT
2024 % 6 f



Application of sow vaginal secretions in early pregnancy diagnosis

A Dissertation Submitted to
Shihezi University
In Partial Fulfillment of the Requirements
for the Degree of
Master of Agriculture

By
Zi-kai Ai
(Animal Reproduction)

Dissertation Supervisor:
Prof. Tao Huang
Associate professor Yongsheng Zhang
Animal husbandry division Hongjie Liu

June,2024
Shihezi, Xinjiang,China



AT R FE AL SO AP 75 B R 5 R AL B

AL SO 1 A

A NPT 2AZ WA SORAE B FIM [ T F BEAT OB 7L LA LB I SR . 98
Hefrgn, B oaEm sl N ESL, AR SCA & H A N C 2k R Bt 5 1wt
TR o RFASCHIBT T EE TR AN AR, 9 ST 1 B U A DR

Lib=g
WS4 3‘*@_"‘#/\ A 202445 A 14 H

5 FH 352807 1]

ANGEE TR T RFA KRR . AR SO E, AR AR AL 3
I 170 ] ¢ P8 ) A S WU IE A A8 S LT RRORAR ik o A3 BUHS A 6 1 SCAE S A IR S
TEORAF T SOV B . A BB AT BT AT R 2R3 SO N A R B e 1R A 2R IR 55
ABCKE AL AR SC R REURI 3 ST g R o IR R S A8 SCPE AR o 0 FH A HILE

mss. AN\ Wl 2024465 A 14

FIMZE4 % S BFE: 2024 4E5 H 14 H
V



e

HH: BRI R YR W AP AR B A P2 R GRS AN FRTE Y R T 47 22 % JE B AT
RILECW . MBS IRIZWITE, Wiihis . AR ES, BRI ZNH, (BAAEIZ W A, A
R AR RS FEEEYBRMRE, & AR 255wl S BR Ny BIREIRIZ Wt 1
BB R ATV . H AT OST R R AR URZ W AR 5T S D O, (A BERE B AR AR B
BOR MU BERE 38 18R LS SRR, T M Ry AC B8 A SOk T G S AR . BE Tk, A Fi R
16SIRNA ]2 43 M i ik 5 AE SR AR BEAE B R 18 4 i ) b B 22 5, I 2 B A 2 BOR R 2 2
AR IR 5 AR SR UR BEE B T8 70 W HEAT S 0 M, B AE 4R B 5 IR R 2 Wi A SR 70 T8 4

Jiike (1) XEREERERAT RS, REH S 15 REFEIE WY, RIGEE 25 RAE 35
R B G R H W BEAE & IR . SRR BHIE UL GR A R B B IE 70 W4, 3 H 16SIRNA Wl 2 BEAR 73 #r i
AR

(2) . ERFEA, FIFH 4D-Label free $5 AR BB /- b HEAT BT 73 #r, i 22 S Rk W o 3k
ATHIE o

(3) H Eid#eA, FIFH LC-MS AR4E m) A A 22 H A B TE 70 Wb AT o i o0 fr . e 22 e 36
KW REAT I .

(4) FATHEBEHMEHERE M, THIRIS AR EY), TPk & A b SYAEA ™
AT N, R ROC #2673 #r ik 73 1 Fn -8 W00 B EAT LI SRR 2 Wi i T AT 18

g (1) SEYRBERE ARG IR BERE TR A 3 5 FE AN 22 FE 1 PR AR LR OR 5 A e O B B 18 2 i ) i
S R A AE W] 2 22 5

(2) FIH] 4D-Label free iRFERFIEMEYR WA N Z R EH 47 4, Hh B2 MEB. T
W25 MEA. 5k S ZHEA % E A Salivary lipocalin, MucinSB. ¢cAMP. DEF6, ifil ELISA #iA
KT B BREEAT IO, UERH 4D-Label free 45 R MR (E/E .

(3) FIH LC-MS JEHE [ AU 43 At 2 AR G e 4 4k S 22 AR, Lok 1) 22 AR 161 4,
Horb B 113 A0 R 47 4

(4) /X P Different metabolites-1 Fl Different metabolites-2 FJ{F Ay R}RE A AL §R 12 Wi 1 AE AR Y
bR EY . KPR A AR &Y Salivary lipocaline DEF6 Al MUCSAC, it ELISA $iA
LT BERE AR, AT DO B ) R AR ORIZ W, 7R B B R R R A 1 B R A 7 R

g5t AW71S 24 Different metabolites-1 1 Different metabolites-2 #1485 [ Salivary lipoc
alin, DEF6 Al MUCSAC 7] DME N BERE FIHAE IR Wi AE Vs 640, B R BLAEIR1Z Wit (8 7] 6 R &
LIRS YN YR E

KEEE: 16SIRNA; EEAY: Yy, ZREEEA; ERCH: &



Abstract

Objective: The early pregnancy diagnosis of sows is not only related to individual production benefits,
but also has far-reaching influence on the sustainable development of the whole breeding industry.
Although the traditional methods of pregnancy diagnosis, such as palpation and ultrasound, are widely used,
there are some problems such as late diagnosis time and limited accuracy. With the development of
biotechnology, high throughput techniques such as proteomics and metabolomics provide new ideas and
methods for early pregnancy diagnosis. At present, the main body fluid studies on the diagnosis of early
pregnancy of sows are blood and saliva. However, blood collection in early pregnancy of sows causes
greater stress response to sows, and the collection of saliva depends on the degree of cooperation with them.
Based on this, in this study, 16STRNA was used to preliminarily analyze the difference of flora in early
vaginal secretions of pregnant and non-pregnant sows, and proteomics and metabolomics techniques were
used to perform mass spectrometry analysis of vaginal secretions of pregnant and non-pregnant sows,
aiming to find molecular markers related to the diagnosis of early pregnancy in sows.

Methods: (1) All sows were sampled, vaginal secretions of sows were collected on the 15th day, and
pregnancy of sows was determined according to the B-ultrasound results on the 25th and 35th day. The
vaginal secretions of sows at different stages of pregnancy were collected and the microbial species in the
samples were analyzed by 16SrRNA sequencing technology.

(2) Using the above samples, 4D-Label free technology and mass spectrometry of vaginal secretions
were used to screen and verify the differential expressions.

(3) Using the above samples, LC-MS non-targeted metabolomics technology was used for mass
spectrometry analysis of vaginal secretions, screening for differential expressions and verification.

(4) Combined analysis of proteome and metabolome was performed to screen potential biomarkers,
and the screened protein biomarkers were applied in production. ROC curve was used to analyze the
feasibility of screening molecular markers for early pregnancy diagnosis of sows.

Results: (1) The flora richness and diversity of pregnant sows were lower than that of non-pregnant
sows, and the flora structure in vaginal secretions of pregnant sows and non-pregnant sows was
significantly different.

(2) 47 differential proteins were screened by 4D-Label free technique in early gestation of sows,
among which 22 proteins were up-regulated and 25 proteins were down-regulated. The
reproduction-related proteins Salivary lipocalin, Mucin5B, cAMP and DEF6 were screened, and the results
of mass spectrometry were verified by ELISA technology to prove the reliability of the results of 4D-Label

free.



(3) LC-MS non-targeted metabolic analysis was used to screen differential metabolites in early
pregnancy, and a total of 161 differential metabolites were screened, of which 113 were up-regulated and
47 were down-regulated.

(4) Different metabolites-1 and Different metabolites-2 were found to be potential metabolic
biomarkers for early pregnancy diagnosis in sows. It was found that the candidate protein biomarkers
Salivary lipocalin, DEF6 and MUCSAC could be applied in the production of sows by ELISA technology,
which could diagnose the early pregnancy of sows, improve the reproductive efficiency of sows and reduce
the non-productive days of sows.

Conclusion: In this study, metabolites Different metabolites-1 and Different metabolites-2 and proteins
Salivary lipocalin, DEF6 and MUCSAC can be used as biomarkers for the diagnosis of early pregnancy in
sows. The demonstrated value of pregnancy diagnosis can effectively improve the reproductive efficiency
of current sows.

Key words: 16SrRNA; Proteomics; Metabolomics; Differentially expressed protein; Cyesiognosis;

Sow
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