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W E A REEEY ™ RN FER WYL (Bos tawrus) W FLE BE AN AR 7= i e AR Wi 3 S
IR % LBk & 1 5L [l (lactoferrin gene, LF) 5'dE## ¥ [X (untranslating region, UTR) 25 7 P4 5% fu 7 3 4 A= 7=
PEAR B 20, A FE AR LF ZE K 5'-UTR X 5 51, F) FH PCR B 422 I 5 325 565 K A4 40 i VF 73 (somatic cell
score, SCS) M7 SCS FEA K 20 MEA AT SNP I/ £, £E ML IR ) I 6AT BT 15 0) 866 Sk [l far 3 24F
LF 2] 5'-UTR X -131C>T F1-28A>C i £ 2 A PEREAT A I, 5] o e 8 B G ) 2 I3 4% 2 Ak o5 R v &)
(dairy herd improvement, DHI) A FLAH G PR 10 55 I PR FL 5 R AR 7= Z5 w5545 5., FIH 2 R 77 2 0 i
TRV HT I Cox [R1 VA 45 75925 43 A1 LA B SNP A2 55 %5 b L MR < W R 3L 5 48 A U BRI AE 77 5l (1) 5
M, 25 FLR B LF-131C>T A7 £ X} SCS A1 FLHEA #5535 521 (P<<0.01), LF-28 A>C {7 £ H 7= i & . LI
SRHR R LRI A ) 5 i 28 ik B % 552 KT (P<<0.01). LE-28A>C o7 it 2R A 72 5 i 5 B
FM(P<<0.05), CC IR A MAA = 75 iy i BT AA JER AL . LF-131C>T XA 7= v A 5Em, (H 2 AN
W o AHFFURM LF-131C>T A LF-28 A>C 5% /¢ fy 13 25 Wb AL M RE AN & A A 7= 7 i HLAA B B 3, it
FEE R AT A PR B R S L R e SRR 2R A
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Abstract Clinical mastitis is a kind of the most serious disease with high incidence in dairy industry, and has
been plagued in the development of dairy industry. It has significant effects on milk performance and lifetime
which will cause huge economic losses in milk production process. It's very important to study the related
genes about mastitis for the improvement of milking traits and elongation of lifetime of cows with molecular
techniques, and scientific basis would be provided for the breeding of anti- disease and improvement of
economic benefits of dairy farm. In order to verify the effects of lactoferrin gene polymorphism on the

production traits of Chinese Holstein (Bos taurus), SNPs of LF gene were selected by PCR and direct
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sequencing for 20 cows with low SCS and 20 cows with high SCS according to the sequence of 5'
untranslating region (UTR) of LF gene. Finally, LF-131C>T and LF-28A>C for 866 Chinese Holstein cows
were detected by flight mass spectrometry. The dairy herd improvement production recordings information
including the number of test cow, ID number of test cow's father, date of test, related genealogical information,
test-day milk yield, fat content, protein content, somatic cell score, lactose, total solid, milk urea nitrogen,
clinical mastitis and productive life of tested cows were collected from the management system of dairy farm.
The effects of LF-131C>T and LF-28 A>C on milk performances and lifetime were analyzed by multi factor
variance analysis and Cox regression. The results showed that the dominant genotype of LF-131C>T and LF-
28A>C loci were TT and AA with the frequency of 0.813 and 0.580, respectively. The dominant genes were T
and A, respectively, and their frequencies were 0.903 and 0.762, respectively. Two loci were in the state of
Hardy- Weinberg Equilibrium. LF-131C>T had extremely significant effects on SCS, lactose content and 305
days milk yield (P<<0.01), the effects on test-day milk yield and protein content were close to significant level
(0.05<P<<0.1), but LF-131C>T did not have significant effects on fat content total solid and milk urea
nitrogen (P>0.05). Multiple comparisons showed that individuals with genotype of LF- 131CC had
significantly higher 305 days milk yield and lower SCS and lactose content than that of LF-131 CT and TT.
LF-28A>C extremely significantly affected test-day milk yield, fat content, protein content, lactose content,
total solid and 305 days milk yield (P<<0.01), but had no significant effects on SCS and MUN (P>0.05).
Individual with LF-28 CC genotype had significantly higher fat content, protein content, total solid and 305
days milk yield and lower lactose content than that of LF-131 AA and AC, they also had significantly higher
test-day milk yield than that of LF-131 AA. LF-28A>C had significant effects on production lifetime (P<<
0.05), individuals with CC genotype had shorter lifetime than that of AA genotype. LF —131C>T had effects
on lifetime, but the effects were not significant. Relative researches about the association between LF-131C>
T and LF-28A>C and clinical had important significance for improving milk performance and prolonging
production life of dairy cows. It could provide scientific basis for disease resistance breeding and economic
benefit improvement of dairy cows.

Keywords Chinese Holstein, Lactoferrin, Milk performance, Clinical mastitis, Lifetime

AR JCH IR S IR 7 45 667 BT 1) SNIP 58 AR B[]
FIRVEME AT BEFE AR 52 (Daly et al., 2006; O'Hallor-

19 20 70 4 ARH) , FL2k 5 H (lactoferrin, LF)#
56 JG M 2E (Bos taurus) RN (Homo sapiens) L i1 41 7

B, BB e R DL R e
N 7 & 19 1E H (Wakabayashi et al., 2004; Omata
et al., 2001). I HE R KT far {7 H 4B ALk H AR
ZAVER R Z . F P (2009) 7E 1 7 4H
4 LF 3£ K8 81 X -926(G>A) . -915(T>G). —478
CG) MG [X+72 (T>C) KL T 4 4547, 2= [F ¢
£5(2001) W AE LF 52 A 5" 4% X 0 1 B 2 Ik X
s, BAE-926 F1-915 £ B 7373 K 4 G>A K T>G 1)
RAE, LA Je~839 F1-811 AL B 75 4 L CFI T4 AR
A%, Zheng %5 (2005) 73 BT T @325 5'%i 4 355 bp 1 £
Ak, RINZIXEE & GCHE, [ 47 TATA AE
(TATA box/Hogness box) FI{R 2 &% 5% [K 1 45 & A ki
(transcription factor binding sites, TFBS) (Zheng et
al., 2005; Seyfert et al., 1994), LF JE[X 5% SNP 5
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an et al., 2009). Zheng Z(2005)F] ] 5 5 1B 12
R I LF K] 5% 543 bp T2 AT /2 4k 37 H 3L A
()2 A5 1%« O'Halloran 56 (2009) K 3L 1 3 51
A MEBEAE % 1) SNP(c.~586 C>T, ¢.—~190 G>A, —
28 A>C); Pourzal %£(2014) K I—-190 A>G F4 Ay i
1E ] SP1 %% 5% [A T (transcription factor SP1, SP1)4%
G, B 5 AT R G K

WA 55 (R REIR i 5 A= 7 A i B AH G
Az = 5 A 5 LD RPUIE R AE O¢ 24008 0.22~0.33
(fifi B 22 55, 2002). L 44 41 i 25 (somatic cell
count, SCC)7& Jx Wt 5 fi BeR 50 1 B E 48 b, FL
SCCBZWFREH  AUE VE I7 R F IR BRI = 5
M (Boujenane et al., 2015; Elhaig, Selim, 2015), [}
W2 AL R R 0. 15 SCC — K5 i YR % AH
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Ko YEARIE : A RER AR A5 A 5 L P AR 4 i A
FHZR(r=-0.32)(Archer et al., 2013).

7 F Frc §8 Bl % £ (marker assisted selection,
MAS)fefem B B EEL TR FMITEZ —. B
£ 9 (2013) ff 78 & I X L HE O1 (forkhead box O1,
FoxO1)Jk A BY 0 9 A= () 5 b AL H Horn st AR IR A
2 LR (P<<0.05). SR b 25 7 75 i AH S K ds
PR WSCEE 7 ZE A IR st a], HLAH O ) 201 FRid AN 58
=2, B AR HAZ . H AT Komisarek 1 Do-
ryenk(2009) L Kz John 25 (2011) & Bl — 2L 3L [K] 5 /&
P ERR A OGE . RBE, ASHT SR
PCR-ELHEI VLA AT 557270 Sl KA A
TR LF R 1¥) SNP A7 f A7 07 328 5 800, [) I i
EEPTRLIN A= I R s RANAE P T dn 445 R, F
77 Z2 53 Bt Cox LEAF R R 5 T7 VL oy BT LF B2 K 2 25
T WA FUAAIR Wi R FL 3 28 A0 AR 77 3 i () 5 0 5 LA
WA SCE 2R W LR IR m W A 7L D5 R P L AE
KA Rttt 2%,

1 W5
1.1 BERREBIEE

F 2011 4E 8 HF12012 47 A {EIL 4 Lifg
WA A g = W 4 37 5K 4 Aar W1 3H 4 (Bos taurus) MLFE
(n=905). 10 mL IR AEA T RS ik Ak K 4R , 15 I
RENEAT DU B, fRA7 T -20 'C o [RIRSURCEE R AT
4= 12010~2014 4 B2 905 25 44 25 R 11K (dairy herd
improvement, DHI)MI & it 5% M AH ¢ R 1B B, 32 2L
B EAFESS A5 e H e B =9 & 7L
FER ABEAR A AP TR AP IRER
FAR A o % o IR F A% 0 2R T G407 725 i L
DNA, -20 C#HIRAF%H . T 32 B DNA i
R DR 2R K AU AN e B AR SRR, e T
BT IRE A 2 866 3k o IR PRI 55 98 K00 IR E0H b
Bt DA B AR 7= 73 i A G R b v h Bbw i 2 I T A
L4 R(E I, 2017a; 2017b).

1.2 LFEEZ M

MR LF 3 X 7 51 (GenBank No. NC_007320),
ik /L
F: CTGGTTCCCAAGCACTTT;
R: GTCGCCCCAGGACCCCAG.

H =K N 481 bp, 1B KR E N 60 °C, Fa il

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

LF % [X] 5'4E % ¥ [X (untranslating region, UTR) I
W5 —444~+37 b YU Y SNP. 5% 38 HL 20 /> v 4 40 g
PEAP B A% (5.85£1.22) AU A4 48 B VF 79 FF A (1.02 %
0.05)#E1T PCR #7384, PCR ¥ ¥ 1Ak & K F2 7 [ 717 3#H
W FL 45 R (FE A 545, 2017a), 38 4K 5% 24 20 uL:
10 x buffer 2.0 pL, 25 mmol/L Mg*" 1.5 pL. dNTP
(10 mmol/L) 0.5 pL.Tag DNA %4 §(5 U/ uL) 0.3
nL, B TFI#54%0%(10 pmol/uL) 1.0 pL, i DNA
(100 ng/pL) 1.0 pL.ddH,0 12.7 uL. 3 34 FE FF -
94 C FiAZ 1% 5 min; 94 CA5 14 405,60 ‘CHE M40 s,
72 “C A& 1 min, 30 MG, fJ5 72°C LEAH 10 min,
4 CORAE. LB W B I L v I A I 2R, )
EE R AFIERMF . LF 5K 5% 200 bp
P 3R B 2 AN SNP A7 £, 43 il &« = 131C>T il -
28A>C.o R YAT B [ Jofd i v %o 0 A5 HH 1) S AR Aor
R REEABEAR X -131C>T M-28A>C #E4T SNP
paith iRl
1.3 Sitath
AL N 53 AT

H ] SHEsis %A1 o 45 43 ik PK] 43 % (allelic fre-
quency)- 5 [Kl 1 451 % (genotypic frequency). F AR I
A #% ~F 17 (hardy- weinberg equilibrium, HWE) £ il
S IR AR L 2 AR R AT ST 0 T o

I SPSS16.0 3 A1 1 )™ S 2k 1 45 1Y (general
linear model, GLM) ' [¥] £ [Kl & 5 7 45 W i o it
LF-131 C>T F1 LF-28 A>C b FL M fE S FL+H SCS
HI52M, 3K H Duncan's 12: % 5 LE 5 SNP A [A] 3 [A]
R U LR, B8 T

y=u+b+y+s+p+i+est+snpte

1.3.1

Ysosomy=utb+y+s+p+snpte
X, y AR 305 AR IE = Hh & AAM &AW AL AR
I ZZAE 5 ysosomy A 305 A AR IE P2 Wy B I LS AE s u N
HERSFIE s b PR A 2R S y A 72 4F B RN 5 s
A FEZENT L p AR IR AL (M EE 1 IR 35 3
JG)s L UL B RLRE, 43 3 AR B B P2 45 7~
100 d. 101~200 d F1200~365 d; cs J9 I H 4 & fa Ik
PR ZE AT BN 5 snp 9 LF—-131 C>T Al LF-28 A>C
FEIRI RN 5 e kK 22 30N (E 2 175, 2017b) o

TE AT BRI Ak R v, S v 580 11 2
S S RT SE M O BT S8 B e S AT
M, T A AR T 48 5 45 (201 7b) WF 72 45 S 6 DHI
& G AT T BR &, VEAN MR U0 Wk 1.
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132 @yAFIGIRFLDS % R A R Get o0

% LE-131C>T M1 LE-28A>C £ & 1% #h 4 &
BRI R 355 98 % A2 B S i EAT FRLIR) 32 07 22
ST, AR

Y=u+G+e
s Y AT ARG IR L5 98 R A BRI S A, iy
TR, G AL R (RN, e BEHLIR 22

%2 R 3R T 22 43 M A5 8L 43 # 2% SNIP A7 i AN [
5 IR BY S 0 A A 7 F5 o AH DG 48 B 1 2 e, 5 R G
T

Y=u+S+M~+G+e
s YA A2 7= 25 i A DGR bR B S AE w 9 B
PRISE, S A= Z545 B RUSLAE, 25745 BRI 53 [F) T s
M RIFE H S IR UNSAE , G AFE D B I SR e
BENLIR ZE . &0t (5 B BV Ik J5 , f 2% 647 LU
A AL SN T -
1.3.3  Epdgan L A7 o0 A

F SPSS16.0 H' Cox [AI VA AL %f LF-131C>T

F1 IR E SCS MBI F 157K F
Table 1 The herd average level of milking traits and SCS

LF-28A>C £ 45 M 6 A2 77 75 i A 2 3 bk 11 52 i) it
1T, RIS i) A A7 M 28, AR T

haw=hoy exp (Bi Xi + 3, X>)
T s R 9 7 XSS R, B BT AR 2 B I (1) ¢
i Z21 P JRU R 25 X X 43 3 9 LF-131C>T Al LF-
28A>C AN [A] 2 K B AR & ; B\ B, 9 LF-131C>T #i
LF-28A>C /S [i] 2 K B4 A% £ (1) [A] )3 R 40

EWERFS TR BIES T

F # 4 MatInspector(http://www.genomatix.de/
products/index.html) (Cartharius et al., 2005) % 3
AE g i [X 5" 1) &AL % 5 DR - 45 5 o s Bk AT 7E 2K
I3 .

2 ER5SH

2.1 SNPHiES 7

AN[E]) SCS /K- W5 4= 1) PCR 74l > 45 5 /2 B
LF 3 [ 5' 3 ) LF-131C>T F1 LF-28A>C W > fr

1.4

=R/ DHId# /% TDMY/kg FC/%  PC/% SCs LC/%  TS/% MUN /(g - 305 DMY/kg
Parity Records number 100 mL™")

1 7018 29.06+0.08 4.14+0.01 3.3440.01 2.03£0.02 5.01£0.01 13.49+0.01 10.94+0.03 8854.34+1359.774
2 6741 33.06£0.12 4.3620.01 3.38+0.01 1.82+0.02 4.94+0.01 14.05+0.02 12.52+0.04 10100 +1392.622
3 6797 34.6240.16 4.24+0.01 3.32+0.01 2.22+0.02 4.86+0.01 13.80+0.02 13.80+0.04 10800 +2321.887

41t Total 20556

32.21+0.07 4.25+0.01 3.35+0.01 2.02+0.01 4.95+0.01 13.77+0.01 12.17+0.02 9901.55+1911.061

DHL ¥ 24E #EAA X B ; TDMY : Ml 5 H 7= 98 FC: FLIE 2 PC: LA A ; SCS: R4 I &0 LC:ALBE; TS: M 44 MUN: JR A

305DMY:305 d & IE = W& ; R [A]

DHI: Dairy herd improvement; TDMY: Test-day milk yield; FC: Fat content; PC : Protein content; SCS: Somatic cell score; LC:
Lactose; TS: Total solid; MUN: Milk urea nitrogen; 305DMY: 305 Corrected days milk yield; The same below

%2 LF-131C>T#LF-28A>C (i S EFEAER S REERRER v R 1
Table 2 Genotypic and allelic frequency, and values of )’ test significance for LF-131C>T and LF-28A>C

SNPs 5 it e JSpith B N e 5 X’
Genotype Genotypic frequency Allele

LF-131C>T CcC 0.007 6 C 0.700
CT 0.180 156 T
TT 0.813 703

LF-28A>C AA 0.580 501 A 0.027
AC 0.365 315 C
CC 0.056 48

x*<<5.99 LIRIZAL AL T me AR AP AR
x><5.99 means that the site is in Hardy-Weinberg equilibrium

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Mo IR AT S5 A RE A ol i 3 A 45 SRR
LF-131C>T F1 LF-28 A>C £ £ It 35 35 K 784 43 3l Ay
TT ATAA, 424515 0.813 F10.580, T Al A 7351
KA S I F IR A, H AR -0 0.903 F10.762,
AL 575 A HWE P840 A0 U (K 2).

LF-28A>C fii s %) H =Wy FLIR 2 BRI 2R
FLVE L A R0 305 d AR OE 77 W & A AR 2 5 R
(P<<0.01), 1M %F SCS AT MUN Tt & 2 51 (P>>0.05)
(R3). ZEIKEW: CCUMEAIER . ILENA
A E AR B T AC 1 AA BL(P<0.05), HHL

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

22 LF-131C>THILF-28A> CRHbgLIae R %%ﬁf‘fc FIAAR(P<0.05), CCRAEHT™

F2 s % A Yot B S5 UhE B EE T AA @(Pf0.0SL \LF—131C>T il
LF-28A>C X} & ift {0 R 7L 55 48 R AR I35 T

LF-131C>T o7 s34 SCS FLFE A1 305 d 1% 1E 7= I (P>0.05)(F 4).

Uy (305 DWY)AFAE M 25 /K~ [ 521 (P<<0.01),

X P R LR R 5 et B S 2B KR, T

X L R S R AT MUN T2 8235 52 (P> 0.05) (%

3). ZHEIEFRH, CC A MA SCS FIFLE 2 K

FCTHTT #(P<0.05).

24 LF-131C>THILF-28A > C i S 4=
FaMEFS

LF-131C>T f LE-28A>C % {44 = H i VB
T F W8 AT B IR TR ) s 2 R 0k B B 3 K (P>

#&3 LF-131C>T M LF-28A>C i = A& E B 40 2L 14 Ak
Table 3 The milk production traits for different genotypes of LF-131C>T and LF-28A>C

SNPs K%  DHI TDMY /kg FC/% PC /% SCS LC/% TS /% MUN/(g - 305 DMY/kg
Genotypes 100 mL™)
LF- CcC 179 34.49+10.80 4.27+0.68 3.32+0.34 1.64+1.36" 4.8£0.33" 13.7+1.21 12.34+2.88 10600+1485*
131 C>CT 3784 32.15+10.51 4.25+£0.82 3.36+0.38 2.04£1.57" 4.94+0.24° 13.78+1.31 12.2143.00 9901.29+1833°
T TT 16569 32.19+£10.65 4.25+0.81 3.35+0.38 2.02+1.59* 4.95+0.23* 13.77£1.30 12.16+£2.91 9890.31+£1928"
F 2.65 0.05 2.54 6.69 28.13 1.02 0.44 7.58
P 0.070 0.950 0.080 0.000 0.000 0.360 0.640 0.000
LF- 28 AA 11895 32.01+0.10° 4.25+0.01° 3.35+0.00" 2.01+0.01 4.95+0.00" 13.78+0.01" 12.1640.03 9841+20°
A>C AC 7390 32.42+0.12° 4.23+0.01° 3.35£0.00° 2.05£0.02 4.95+0.00° 13.7540.02° 12.16+0.04 9957+25"
CcC 1213 32.80+0.32° 4.32+0.02" 3.38+0.01* 1.99+0.04 4.9+£0.010" 13.90+0.04* 12.29+0.09 10100£60°
F 5.487 7.354 5.772 2.036 19.943 6.625 0.384 8.732
P 0.004 0.001 0.003 0.131 0.000 0.001 0.681 0.000
FZEAE E AR FNG F RN ZE 5 B3 (P<0.05), T
Data in each column with lowercase letters indicate significant difference (P<<0.05), the same below
%4 LF-131C>THLF-28A>C il R SRR IGRZLE R & £
Table 4 The number of clinical mastitis for LF-131 C>T and LF-28 A>C for different parity
SNPs LR 7Y N 1fig 2B 3 1~3 e &t
Genotypes Pairty-1 Pairty-2 Pairty-3 Parity 1to 3
LF-131C>T CcC 6 0.00+0.00 0.17+0.17 1.00+0.00 1.17£0.17
CT 133 0.01+0.008 0.44+0.07 0.89+0.11 1.34+0.13
TT 582 0.01£0.006 0.54+0.04 0.91+0.05 1.46+0.08
F 0.659 1.112 0.036 1.448
P 0.417 0.329 0.965 0.236
LF-28A>C AA 423 0.01+0.01 0.54+0.04 0.86+0.06 1.40+0.08
AC 260 0.02+0.01 0.52+0.06 0.98+0.09 1.52+0.12
CC 37 0.03+0.03 0.27+0.11 0.97+0.26 1.27+0.30
F 1.584 1.582 0.818 0.543
P 0.192 0.206 0.442 0.581
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&R5 LF-131C>TFLF-28A>C L K A RER B4~ AR B8 AR BB ARX
Table 5 The productive months, culling months and culling parity for LF-131C>T and LF-28A>C

SNPs HEN Y N CVRE IO BT e 1] BRI
Genotypes Productive months Culling months Culling parity
LF-131C>T CC 5 35.60+1.21 63.00+£2.65 3.00+0.00
CT 115 37.22+0.77 64.63+8.81 3.07+0.77
TT 527 36.80+0.37 64.114£8.22 3.04+0.79
F 0.080 0.235 0.094
P 0.923 0.790 0.910
LF-28A>C AA 377 37.35+0.43 64.56+8.40 3.10+0.81
AC 236 36.13+£0.54 63.75+8.28 2.97+0.70
ccC 33 36.33+1.41 63.15+7.27 2.88+0.86
F 1.769 0.980 2.597
P 0.171 0.376 0.075

%6 LF-131C>T 1 LF-28A>C i S {14 Cox TS 1T
Table 6 The Cox survival analysis of LF-131C>T and LF-28A>C for dairy cows

SNPs BIH Wald y* {8 P FHXT e s 5 95% & 15 X i) LR 95% H 15 X A T R
B value Wald x° value Relative risk Upper of 95% CI Lower of 95% CI
LF-131 1.181 3712 0.054 3.259 0.980 10.841
LF-28 0.177 4431 0.035 1.193 1.012 1.407
£7 LF-28A>C ARIEEE A4 70T E
1.0 - . LF-(-28)
Table 7 The survival time of cow with different geno- H e
types of LF-28A>C 08 | i ee
L2
=~ © L
LF-28A>C N PAfebafR Piofeban L | 1
— =z v [y
X+SE Median+SE 2 \
=1
AA 377 64.57+0.43° 64+0.36 j\ﬂ 2 0.4 7
e
AC 236 63.75+0.54" 63+0.45 B S
cC 33 63.15£1.27° 64+0.94 02 1
£l Overall 646 64.19+0.33 64+0.27 o1 1
e ) o 20 40 60 80
0.05), LF-28A>C X B #f i A sl , {H 22 5 AN B H i/ A

Culling months
El1 LF-28A>C A RIEERMEFFiLZ%

The survival curve for different genotypes of

F(FS5)o LF-131C>T FI LF-28A>C Yy 4= A 1743 Mt
S5 R R LF-28 A>C AL s 0 915 2 A2 A7 IF [] £ 52
1% B 5 3 7K P (P<0.05), LF- 131C>T * W 4= 4 15
B (6] 5 5 W (H 22 53 1 B 3 (R 6). ik — 5 %t LF-
28A>C AT 0 AT 3R BH « AA S IR B0 F- 38 A A7 ) () S
FHmm T CCHGERT), Rl 2 fE 60 Hkd LU, CC L

Figure 1
LF -28A>C

W, X H e gy B FLE B R AT, EE R AR
Fo EWEEEAITERY: LF-1314 3 MEER R

R A A7 MR KT AA R AC R B (K 1)
3 itig

3.1 LF-131C> T #1 LF-28A > C Xt ZL 4 gE By
A

LF-131C>T A7 S5 %F SCS A AL bl A5 1 B & 5

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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T B SO B VE T A Ak R e s R 7, HmT i
X G it A% s [R5 B bk EL 20 i 15 5 2 5 1(blym-
phocyte induced maturation proteinl, Blimp- 1) &
1E #4535k 1 (positive regulatory domain 1, PRDM )it
AT S, AT DL T STAT 414 1) IL4 Btk E2
2 S N 5 T STAT A5 5 5 5 NG Sl 22 1 Y
fETPR , 75 ROREAH I KR R T4 7 3 S5 5 5 5 b 4%
HEMEM . SR REARESE L B R T4
B RUR AR, AT 3 B0 Wik [ 10 3k 7 A 5
i, 32— 2B S FLH SCS.

LF-28A>C X H ™ W& FLUIR R R A AU
AT T A% 0 52 i 2338 B 1 A 2 KT (P<<0.01).
LF-28A>C A 4 M AE# s A1 45 6 0 i« ER
J N 7G4 (estrogen response elements, EREF), GA-
TA 454 X 7 (GATA binding factors, GATA), RXR 5+
V8 RAKEE S AL 5 (RXR heterodimer binding sites,
RXRF)fI STAF. - GATA-1 /2404000 gt ki
T A DR 4 L S5 0 L ol 2 BT o 5 B O 2 — 5 L
AR BN R (Mus musculus) R TG 15 T 158
10 21240 B 1 2 R R A 5 313 R AR T (Fujiwara
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T 3k (R B B B A AN —FE, AT ST O AR
7 A AR R, KRR 2 I DA 9 T R
Wi, Cox 2 #r# M, LE-131C>T WA= 4 fir f5 5
Wi, H A2 22 55K B8 2 (0.05<P<<0.1). X£T DL %
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