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Research Progress on Common Haplotype Genetic Defects in Holstein Cows
ZHAO Heping', ZHU Zifeng', WU Junming', LYU Xinzhe', CHEN Tao’, LIU Guanglei®
(1. Hebei Pinyuan Biotechnology Co., Ltd, Shijiazhuang Hebei 050000, China;

2. Junlebao Dairy Co., Ltd, Shijiazhuang Hebei 050000, China )

Abstract: Genomic selection technology has significantly facilitated genetic improvement in Holstein cows, yet the issue of
inbreeding has accentuated the problem of genetic defects. The accumulation of genomic SNP data has enabled the identification
of a variety of haplotype genetic defects, including HH1 to HH7 and the recently discovered MW. The restricted selection of
breeding bulls and the extensive use of artificial insemination have led to a narrowing gene pool in dairy cows, accelerating the
pace of inbreeding and increasing the likelihood of homozygosity for defect genes, thereby elevating the risk of early embryonic
death and congenital defects in calves. Thus, scientific selection and mating measures, along with the utilization of genomic
information to gradually eliminate carriers of genetic defect genes, are of paramount importance. This article aims to review the
types, pathogenesis, detection methods. impacts on production, and economic losses of genetic defects in Holstein cows. It also
anticipates the management and prospects of defective genes in breeding.

Keywords: Genomic selection, Holstein cow, Haplotype genetic defects, Early embryonic mortality
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FHIMNERRISIEIS HFURIR
itk KR, T4, SRR, R OB, AAES
CTAb St Ak AR RS, FALB A 050000)

WE. B 5ERLFER T TR ML F N B9 IENE A AT BV H MBI ik 4ok 0938 Sk, 3%
fE Ak G0 K F AR I HAEREA) A YRR R S MR AR L IR A R P AR 2R 197 &
BARA | AT 3681 AP A - P AL A4k (Cumulus oocyte complexes, COCs), -3 4 L 4n4 3K 4 18.69
# COCs, FLG, RIEI o ed shAR F5EAARE, X2 COCs 44 4 AF A, B4, SREFLH COCs
SR TR ARSE R B RSP AT AR SRR AR RARAE, A AR RSN IRAG R k AR BT R AR ROR, SREN.
| P smReag PR EIEE RS T LR (P<005), | BIFFmBB ARG ERfei kEELTERED
TR EIE (P<0.05), 2 BN HMBEI ML TG IEBATELRELEZHF (P>005), (2P ERLFE
BFHEGTHAFRL (P<005), 34, 4 ML H O IR AE A 4 7 A 23T e 2 MR (P<0.05), M
AHMEERA, EEFATREEOATRRES TENEE (P<005), BEESTREEZALEEFER (P>
0.05), I, 4% 1~3 Hay P B mpa it frad F TR AP R A fe s, R R EERTAE TR G2
ARG A H R,

KEHE . PLikbk, PEmIe; AFE; ERATNR

fESES; S823 TEkFRIRAES; A NMERS: 16734556 (2024) 11-0077-09

Exploration of Slow Freezing Effects on Bovine in Vitro Embryos

Zhang Yisong, Zhang Yi, Wang Ge, Guo Jiyuan, Zhu Kai, Liu Guanglei
( Hebei Pinyuan Biotechnology Co., Ltd., Shijiazhuang, 050000, Hebei )

Abstract: The study aims to explore the development of embryos formed by oocytes of different quality levels and their adaptability
to slow freezing at different stages of development, and evaluate their development effects after freezing, thereby improving embryo
utilization, reducing resource waste and reducing costs. In this test, 197 donor cows were collected through the Ovum Pick-Up tech-
nique, and a total of 3681 Cumulus oocyte complexes (COCs) were obtained, of which an average of 18.69 COCs were obtained
per cow. Subsequently, these COCs were divided into 4 levels based on the appearance quality identification standards of oocytes.

Then, relevant operations such as in vitro maturation, in vitro fertilization, and in vitro culture were carried out on different levels of

WeAZ B 2024-04-24

AeAA . HitRANEHANIEF G A F A KA R (233299011); B K ETAP AR AR B (232500482A) ,
YRR SRIEAR (1996—), B, MRBREA, BT, B4R AIEHE L AMAH, E-mail. 15131405324@163.com

AL RML (1987—), B, REAREA, HAFTHF, HEFE . DAL T HEER, EBRFTHF, E-mail: zhukai@jlbry.
com; FEE (1979—), F, hFELEA, BER, FLFE ., FELfm, BFFTHF, E-mail; guangleil 979@126.com .,
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COCs to evaluate the effect of slow freezing of embryos in vitro. The results showed that: The cleavage rate and blastocyst rate of
grade 1 oocytes were significantly greater than those of other grades (P < 0.05). The development rates of blastocysts and expanded
blastocysts formed by grade | oocytes were significantly greater than those of early blastocysts (P < 0.05). There was no significant
difference in the embryo development rate of grade 2 oocytes at three developmental stages (P > 0.05), but the early blastocyst
development rate was significantly higher than that of other grades (P < 0.05). The thawed embryo development rate of grade 3 and
grade 4 oocytes was significantly lower than that of the other two grades (P < 0.05). The developmental rates of blastocysts and
expanded blastocysts were significantly greater than those of early blastocysts (P < 0.05), but there was no significant difference
between blastocysts and expanded blastocysts (P > 0.05). It can be seen that the selection of 1 ~ 3 grade oocytes for cultivation can

improve the overall cleavage rate and blastocyst rate, and the selection of expanded blastocysts for freezing can improve the

development rate of slow-freezing embryos.

Keywords: Slow freezing; Oocytes; Recovery rate; Embryo Developmental stage
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Fig. 1 Embryo tube loading diagram
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B, 30 s JEHGHANE, HICE A AT
FE AT IS SO IT, 7R RO AT B
AMAEFANRIE, RS AV VR A A (T
RO, 2, MR 5% oA A I i 40
Y, RS BT A b R O R I TP R AT 0 vk
JE R B SR FR AR SN IR

F, FAR PRSI IRIG ST 388 T L 6.0%
CO,. 7.0% O, WAL AIMIGF=A T, & 24 h
WEHEFHN, LW 48 h, FHIHTREET
e MRRATER = CREEU /RAEOE) x100%.
13 HiRgit

{lEFT] SPSS 26 R v A A S 4o B HE A 7
ST b PR

2 #3

2.1 COCs WIREBRARER

ARG A4S 3681 £ COCs, 4453 154
345 18.69 K., 44 TETS B945 Xt COCs U friF
YOFrdlsEgE, Bk, 1 90487 B, 2 9 842
Ko, 3% 1194 M, 4% 1158 47 (2 1 Il 3),
2.2 W|AEELT

B2 AfH, | SRR B3R | R
ARH R T HALLR] (P<0.05). 2 ZLEHERAN I
RIOR R | IR B ELT 1 ROPEEAI (P<
0.05). 3 ZRUREFAMATAY B ATR | SRR i AL
F 1Y 2 RUREEAHT (P<0.05). 4 ZRPHEA
ARSI 5 IE T AR (P<0.05).
23 MEBELEE

it 4 S G BB AR R I A I A |
PENE R A SRR A TR AL, S5 AngE 3 BF

mteEE

I B A0 E 41 G AR (0E 4L 1 Y=
BESTRMER (P<0.05), 2 %OHFANMTE 3
PTEEMBMERATRLEEZES (P>0.05),
R MR 2 R AW TSR (P<
0.05), 3%, 4 ZLUPLEAN AT 1Y e RE A e 5
WEEHRIBEZES (P>0.05),
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TR A B R G A 2 5 (P<<0.05).
1 SR BIREAN M ) 2 7 5 Y 2 GO REAN A 2 7 R
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25 AREEMBRMHBEEEE
the s WM, BEREAIY RPN A EH R
TR (P<0.05), HES P ki
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3 itig

3.0 REAERES HERAEN

A RBG S ERORAE LB FE R e
IR IS R, TP BRI IEARTR, 1% G
FURF S ALAT 22 5, MR TETS 2017 4E LA 56
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Table 1 Oocyte classification and number statistics

S O - G A A T 12k 2% 3% 4% e $1 91 - B0 R i 4245 1A K
Cattle/3k cocs Grade 1/4~ Grade 2/4~ Grade 3/~ Grade 4/1~ COCs per head/
197 3681 487 842 1194 1158 18.69
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c. 3 974 e Grade 3 oocyte d. 4 297 fm & Grade 4 oocyte
3 E SRR Bk S B TS TR - B EHARR S & 4k
Fig. 3 COCs after in vitro maturation of different grades of oocytes
F2 TEERDPBAMIPRESERE
Table 2 Different grade oocyte cleavage rate and blastocyst rate
ES 2--16 41 FHear L i ok &4 LIEE HhEE
B L 2
Unfertilized 2-16 cells Morula Early Blastoeyst Expanded Total Cleavage Blastocyst
Qocyte grade
i N i blastocyst/f " blastocyst/ P rate/% rate/V
1 #/Grade | 55 151 62 56 82 81 487 88.7£1.4°  45.0+2.3"
2 #/Grade 2 146 292 88 83 140 93 842 82741.3" 375417
3 %/Grade 3 354 401 123 90 118 108 1194 704£13°  26.5+1.3°
4 4/Grade 4 501 478 44 51 60 24 1158 56.7:1.50  11.7:0.9

iE: L RSB ARME FEATERRLE (P>005), RAFERAFERLH (P<0.05), 2.2~ 16 Mg HA THHLEA L4
HE Rk,
Note: 1. The same letter of shoulder label in the same column indicates no significant difference (P> 0.05), while different letters indicate signifi-

cant difference (P < 0.05). 2. The 2-16 cell index was used to judge whether there was fertilization and cleavage.

TERSMRIRE VRO IT T, BEEEARIR VR IR L 19 VP IR B THE R RS A AR AR
TAREE TR, RSN R LA b 526 SRRV IR AR AR AT TVP JRMRAL
R A S BN R, FEARIE R CROULRE TR ES AR, (EREE e AT AR
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#3 MEMBEEBEE
Table 3 Embryo thawing recovery rate

IR 1 4¢ Grade 1 24k Grade 2 34§ Grade 3 44 Grade 4
Embryonic development FiH KE i KkEH i KH i RH
‘ B R . WFH L
stage Hkit Hlit Hokt Hlt o H o Hdd
B
56 3l 554466 83 67 80.744.3% 9% 38 4zns2™ s 19 37.346.8%
Early blastocyst
82 69 84,1540 140 114 8145338 118 68  57.6:45% 60 34 56.7:64%
Blastocyst
i< 2
| 60 7414494 93 7 81,744,0M 108 68 63.0:46" 24 15 62.549,9"
Expanded blastocyst

i LASIMEARKSFAARNEATERFRR (P>005), XEFHRARTER R (P<005); 2. RAFRIEARD S F 4405
AFTERARE (P>0.05), MEFERALTLRLE (P<0.05),

Note: 1. The same capital letters on the shoulder of the same column indicate no significant difference (P>0.05), while different capital letters indi-
cate significant difference (P<0.05); 2. Same lowercase letters on the shoulder of peer data indicate no significant difference (P>0.05), while differ-

ent lowercase letters indicate significant difference (P<0.05).

x4 TEERPBEIAL B AL R

Table 4 Resuscitation rate of different grades of oocytes derived embryos

SEBEAN 454 Oocyte grade M HEECE: Thawed embryos/ 4 % ¥t Hatched embryos/ > K% Hatching rate/%
1 4 Grade | 219 160 73.143.0°
2 4% Grade 2 316 257 81.342.2¢
34 Grade 3 316 174 55.142.8"
4 % Grade 4 135 68 50,4243

i FF B ARARFFAFERREE (P>005), RESHAFTLERLHE (P<005), THR,
Note: The same letter of shoulder label in the same column indicates no significant difference (7> 0.05), while different letters indicate significant
difference (P< 0.05). The same as below.

#5 FAREZENMERREFEEEE

Table 5 Thawing recovery rate of embryos at different developmental stages

TNk B AR R R KH*%
Embryonic development stage The number of thawed embryos//~ The number of hatched embryos/ - Hatching rate/%
SLWIHERE Early blastocyst 280 155 55.4+3.0°
N Blastocyst 400 285 71.3£2.3°
43K 8 Expanded blastocyst 306 219 71.6+2.6"

ARGEE RGN B SRR BB R AR 7 KEIERRIG b, RRUE . AR, vk
I, R I R ARG, ROREF RIS BERRAYFAR RN 37.5% . 66.7%F 70.4%, i}

TRk, LR R 14.3% , 37.0%F1 40.7%, FERRFIY T
3.2 FEEE MRS R R FIRMTES BRI LR B R TR, 4l

ERRERI RN, G SRR N BRI B R R AR 69 B 0 4 A
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SR IR SR Y VRS2 P B, MRl ER
SRR BRI SR OC, BRI E e SRR
RS 52 47, AT 7 bk B R G 72 75 W B i
TP RERE A B e SRR R R e 2
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TERSMERG A =i B, A — AT
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ST S S, R AR A R A 4
SRON AT, PRl A B A R Y S
R R, ARSI AR, 4 SN A
ZEpL R B R R R ERIR F 56.7%, BTN
11.7%, WRHGIRE LT R 50.4%, Y 3 oREEam
Mk R RERG TE VS VR A L2 S RH W, 4
SO0 R M SE B A A R T Y R
a4,

17 e £ 5=/ K b A Rl o il i
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Factors Affecting Digestion and Scientific Feeding

Measurements of lactating Calves

ZUO Ya-nan'?, MAO Ze-nan', LV Xin-zhe', ZHANG Qing-yang',
QI Ge', JI Yu-feng' CHEN Tao®, ZHU Kai'

(1. Heber Pinynan Biotechnology Co. , Ltd.  Shijtazhuang, Hebei, 050602 China;

2. Shijiazhuang Junlebao Dairy Co. , Lid. ,Shijiazhuang , Hebei, 050221 China)

Abstract ; The physiological characteristics of calves are complex, and their digestive system is not fully devel-

(]ped " ttspe(:ial]y the functions of rumen, reticulum and valvular stomach are weak in the neonatal stage , mainly rel-

ving on ahomasum for digestion. The immune system has not been fully established , and the resistance to the exter-

nal environment is weak. As the main source of nutrition in the early stage of calves, the quality and quantity of

liquid feed have an important effect on the growth and health of calves among the factors affecting calf digestion.

The composition and physical morphology of solid feed also significantly affect the digestion process of calves, and

reasonable intake of solid feed is helpful to promote the development and function of the rumen in calves. This pa-

per explores the digestive physiological characteristics of calves and its influencing factors, and put forward scientif-

ic feeding strategies from two aspects of liquid feed and solid feed, in order to provide reference and guidance for

scientific feeding of calves al the stage.
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