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Expression Profiles and Bioinformatics Analysis of beta-defensin Family Genes

in the Testes and Epididymal Caput of Bucks

ZHANG Chun-xiang® , DU Hai-yan® , ZHANG Cai-xia, ZHENG Ya-lin, REN You-she, JIANG Yu-suo”
(College of Animal Science and Veterinary Medicine , Shanxi Agricultural University, Taigu 030801, China)

Abstract: The study was conducted to investigate the expression characteristics and bioinformat-
ics analysis of beta-defensin family genes in the testes and epididymal caput of bucks. The data
were from the transcriptomes of three testes of 7-day-old kids, testes and epididymal caput of
three adult bucks of known fertility analyzed by Illumina HiSeq™ 2000 high-throughput RNA se-
quencing. All beta-defensin family genes were sorted out according to annotation of unigenes and
contigs for analysis of different expression. Protein profile of beta-defensins was analyzed by
bioinformatics methods. The results showed that a total of 7,12 and 33 B-defensins were discov-
ered in testes of 7-day-old kids, testes and epididymal caput of adult bucks respectively, while
gDB123,¢gDB119 and gDB124 were the highest expression in the testes of 7-day-old kids, testes
and epididymal caput of adult bucks respectively. gDB33 was specifically expressed in testes of
adult bucks. Twenty-one B-defensins were specifically expressed in epididymal caput of adult

bucks. The molecular weight of g-defensins was from 6. 89 to 13. 85 ku. The bioinformatics analy-
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sis showed that goat B-defensins protein were small molecular, polar, hydrophobicity and basic

polypeptide with positive charge. A high degrees of conservation in spacing pattern was 6 cyste-

ines in peptides sequence of B-defensins, which consensus pattern was ~C-Xy45-C-X55-C-Xy.13-C-
X, 7-CC-. However, the pattern of 24 -defensins was -C-X;,6-C-X;,,-C-X,-C-X; s-CC-. A total of 16 3-de-
fensins were secreted glycoprotein, Except for gDB126, the rest of 24 B-defensins had the phosphorylation

sites. The goat g-defensins family protein were also the antimicrobial cationic peptides. The rich specific-

epididymis B-defensins were expressed in epididymal caput, which could coat sperm plasma membrane

with glycocalyx in sperm maturation and play a vital role in making sperm motion. And B-defensins may-

be were cell signal in some pathways.

Key words: B-defensins family;expression profiles;bioinformatics; testis;epididymal caput;bucks
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Table 1 The expression of beta-defensins mRNA (singletons) in testes and epididymal caput of bucks (FPKM*®)
FERE B B Jr B /bp 7 HE AL AR S AL JGAT B 52 3k
Unigene A Gene name Sequence length 7-day-old testes Adult testes Adult caput
Unigene43242 gDB124 494 0. 00 0.00 11 552.00
Unigened3246 2DB109 611 0. 00 0. 00 6 029. 00
Unigene43252 gDB108 483 0.43 0. 00 5 220. 39
Unigenel 7754 gDB120 750 0. 84 47.76 4 914,00
Unigene43253 gDB110 1 508 0. 00 0. 00 3 433.00
Unigene43251 gDB116 499 0. 00 0.00 2 695.00
Unigene43258 gDB114 434 0. 96 0. 00 2 569.00
Unigene43268 gDB15 277 0. 00 2.35 1 835.00
Unigene43249 gDB121 376 0. 00 0. 00 1 335.00
Unigened3267 gDB104 989 1. 27 1.97 945. 00
Unigene43279 gDB107 1483 0. 14 0.14 569. 00
Unigene43272 gDB132 1 868 0. 00 0. 00 485. 00
Unigene43270 gDB118 1448 0. 00 0. 00 303. 00
Unigene43313 SPAG11V 2176 0. 00 0. 00 151. 00
Unigene43229 gDB130 1293 0. 00 0. 00 70. 34
Unigene30879 gDB119 410 0. 00 143. 00 64. 83
Unigene43476 gDB134 467 0. 00 0. 00 42.24
Unigene43645 gDB127 437 0. 00 0.00 28.98
Unigene43697 gDB126 411 0. 00 0. 00 27.28
Unigene43789 gDB129 599 0. 00 0. 36 24. 26
Unigene43844 gDB131 297 0. 00 0. 00 23.77
Unigene44321 gDB1031 298 0. 00 0. 00 19.51
Unigened44307 gDB117 384 0. 00 0. 00 13.52
Unigene44540 gDB115 333 0. 00 0. 00 11. 84
Unigened 7293 gDB123 455 4. 15 71.09 1. 82

a. UnigeneA ik & 8 ] FPKM(Fragments per kb per million fragments) & : FPKM= (1 000 000" C)/(N”* L* 1 000), C.
Lt %} B Unigene A | F B30 N. it Unigene H SR B8 Lo A SEE 6 3E 4k . FPKM 35 RE T B 3k B B8 AN ) 12t 25 5 X 3
BRI FRIK M EE W, o] T LB S 21525 % . b, Unigene A WX 3] Ne 5085 E i 7 504tk . 2 2 )

a. Expression levels of Unigene A are calculated using FPKM method: FPKM= (1 000 000* C)/(N* L* 1 000). C. The number

of fragments uniquely aligned to gene A;N. The total number of fragments uniquely aligned to all genes; .. The number of bases

on gene A. The FPKM method can eliminate the effect of different gene length and sequencing discrepancy on the calculation of

gene expression. Thus, the calculated gene expression can be directly used for comparing the difference of gene expression

among samples. b. Nt sequence annotation of Unigene A. The same as table 2
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Table 2 The expression of beta-defensin mRNA (clusters)in testes and epididymal caput of bucks

LR R B [F 4 Fr® Jr B B/ bp 7 H kAL AR 52 TG A B 52 Sk
Unigene A Gene name Sequence length 7-day-old testes Adult testes Adult caput
CL3170 trl gDB122a 330 0. 00 94. 07 449. 30
CL3170 tr2 gDB122a 509 0. 00 83. 84 45 380. 00
CL1294 trl gDB128 2694 0.07 0.24 54. 95
CL1294 tr2 gDB128 1353 0. 46 0. 00 891. 00
CL3610 trl gDB1081 861 0. 00 0. 00 17.12
CL3610 tr2 gDB1081 756 0. 00 0. 00 62.70
CL3610 tr3 gDB1081 656 0. 00 0. 00 311.00
CL2324 trl gDB112 521 0. 00 0. 00 1. 99
CL2324 tr2 gDB112 1583 0.93 7.95 128. 00
CL229 trl gDB105 4 077 0. 00 0. 00 2.75
CL229 tr2 gDB105 3772 0. 00 0. 00 0. 60
CL229 tr3 gDB105 2 899 0. 00 0. 00 5.08
CL229 trd gDB105 2 594 0. 00 0. 00 44,51
CL229 tr5 gDB105 376 0. 00 2.88 1. 10
CL912 trl gDB30 832 0. 00 0. 00 9.73
CLI912 tr2 gDB30 303 0. 00 0. 00 27.41
CL1216 trl gDB33 436 0. 00 47. 32 0. 00
CL1216 tr2 gDB33 334 0. 00 1. 95 0. 00
CL681 trl gDB110 609 0. 00 0. 00 110. 00
CL681 tr2 gDB110 488 0. 00 0. 00 419. 00
CL4230 trl SPAGI1E 1051 0. 00 0. 00 492. 00
CL4230 tr2 SPAGI1E 513 0. 00 0. 00 1 515.00
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Table 3 The physical and chemical characteristics of beta-defensin protein in testes and epididymal caput of bucks

p— i /ku SRERPE AAA 5 R PE A.AA M AA Py — %Eﬁﬁ pH 7‘. 0 If iy 1L A
Gene name Molecular Strongly basic Strongly acidic Polar amino Hydrophobicity Isolectric Charge at
weight amino acids amino acids acids point pH 7.0
gDB15 9.71 13 8 24 etk B K 8.584 4,867
gDB104 11.82 16 7 31 Mtk B K P 9.651 8. 730
gDB105tr3 7.03 9 5 20 etk i K Pk 8.257 3.637
gDB107 7.63 11 6 17 Mtk B K M 8. 774 4.733
gDB108 8.22 6 8 27 etk B 7K P 8. 464 4.233
gDB112 13.85 19 10 38 Mtk i K PE 9.053 9. 000
gDB114 7.64 10 8 18 Mtk B K P 7.929 1. 865
gDB116 10. 85 10 6 40 ek B KT 8. 483 4,228
gDB117 11.13 17 5 33 Mtk B K M 9.722 11. 855
gDB118 10. 59 13 8 32 etk B K 8.728 4,734
gDB120 9.19 11 9 22 etk B K 8. 000 1.735
gDhB121 6.89 7 4 18 B K 8.289 3.064
gDB123 7.78 12 1 23 etk i K P 9.686 10. 881
gDB124 7.65 8 4 21 Mt B AP 8.500 4.058
gDB126 9.73 10 5 35 M B A 8. 606 4.696
gDB127 11.85 18 9 31 Mtk i K P 9.472 9.234
gDB129 13.02 20 9 37 WPk B K 9.729 11. 617
gDB131 8.06 13 5 19 #h i K P 9. 242 7.723
gDB132 9.05 14 3 20 M B K 9.679 10. 884
gDB134 7.46 5 6 21 Mtk B K P 4,962 —1.296
gDB108ltr3 7.96 6 8 20 #e Pk K M 5.602 —1.928
gDB109trl 11. 20 14 6 29 Mtk B K P 9.068 7.997
gDB110like 7.82 12 3 16 Mt B K 9.725 9. 390
gDB110tr2 7.53 9 8 15 Mtk B K P 7.630 0.898
gDB119trl 7.10 10 7 19 #k B 7K P 8.273 2.731
gDB122trl 7.81 9 5 23 etk i K PE 8. 481 4,054
gDB128tr2 10. 59 14 9 30 ek B K 8. 654 4,725
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Table 6 The modification and subcellular localization of beta-defensins protein in bucks
. N %%J;t%{ﬁ,ﬁ%& O ﬂ%‘iﬂtfﬁﬁ’éﬂl ﬁ?‘éﬁﬁfk&ﬁ%& S A
Name Nfglycosylatlon ()—glycosylatlon Phésphorylanon Signal peptide Subeellular location

site numbers site numbers site number

gDB104a 0 7 3 19/20 41 g 4
¢DB107 0 0 3 X 41 i it
gDB108 0 2 1 o 2 i A%
¢DB112 1 3 7 ¥ i %
gDB114 0 0 1 o 4 i 5t
gDB116 2 1 8 ¥ 4 i A%
gDB117 5 4 5 23/24 4 A%
gDB118 1 8 7 22/23 SR TRIN
gDB120 0 0 5 19/20 241 j b
gDB121 0 0 1 14/15 2 1 Sh
gDB123 0 0 5 20/21 211 L A%
gDB124 0 0 4 15/16 ERIRLN
gDB126 2 10 0 20/21 2 Ji b
gDB127 1 2 5 ¥ 2 A%
gDB129 3 12 8 X 41 L A%
gDB131 1 0 1 22/23 41 i A%
gDB132 0 1 3 I 41 L it
gDB134 1 0 3 o 2 i ot
gDB105tr4 0 0 2 27/28 41 f b
gDB1081tr3 1 3 3 22/23 41 fg b
gDB109trl 0 1 5 33/34 EEFIRON
¢DB110like 0 0 2 X 41 i ot
gDB110tr2 0 0 3 21/22 41 g 4
gDB119trl 0 0 4 X 41 o A%
gDB122trl 0 0 4 20/21 41 fg b
gDB1281tr2 0 1 8 ¥ i %
SPAGI11Etr2 0 1 2 G A%

gDB119trl FI gDB122trl Jo O B Ak A7 55, R Y 2.2.5 IIFEREERSL B B R B EE S KT A 20

A BBIEREAYEH O MR A . NN
O BEELAL AT S A5 L F - gDB107 . gDB114, gDB119
~124 Fl gDB105trd BEJC N BEEEAL A7 A5, T8 O B
BAGAE S HEM AN 2 . AR 16 4> BB R
EEB AR M E H . BR gDBI126 Jo i IR Ak i i1
Hb AR B B 1E R R R T 7 A5 .

MusEfs #6455 8% . gDB104 ., gDB120.gDB121 .
gDB126, gDB105trd, gDBI108Itr3, gDB110tr2  #i

gDB122tr] A {55 JIK . .40 il 2 32 1) 20 g 5 - 2 0
HH. gDB117 .gDB123 il gDB131 t A {5 5 ik, I
a0 € 7 fE 40 i B . gDBI18. gDBI24 i
gDB109tr ] A7 15 5 K. 3. 20 Jf0 7 437 75 SOk R
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¢DB108. gDB112, ¢DBI16. gDB127. gDBI29.
gDB119tr1, gDB128tr2 1 SPAG 11Etr2 4 5& (i 1E
Y M A% . gDB107. gDB114, gDB132. gDB134 il
gDB110like & i 7E 40 M BT Hr . PSORT il 45 5 ik
BN 1E gDB107 ,gDB112,gDB129,gDB131,gDB134
f gDB122trl M/ C ¥ A ER BEfL 8 f5 5 (ER
Membrane Retention Signals) : KKXX-like Jo/4, 1
gDB119tr1 Fil gDB109trl 5 H AMY C ¥ ER AR
B {55 KKXX-like JOfF. N 3 if A7 ER BEAR B 5 5
XXRR-like JTH, A L 3 86 B B 40 2% A P BE & N BT
W B 1 o - FEAR

3 3
3.1 MEIMEAPHERMHERREER
TEREPEA S &R BN B BT R KM E 6. B
TN PR 0 A= 0 T T L 3 %o K - 1) B3 &
FEERIMERD T, SO H. Hall 280158 88 2357
B BRI RS 38 Az 2 o
F kMW A 19 F. hDB120, hDB133, hDB104
hDB111., hDB118, SPAGI11E. hDB105, hDB119,
hDB107. hDB121, hDB108, hDB125. hDB126 .,
hDB127 .hDB128, hDB129, hDB132, hDB122p FI
hDB123, J.S. Zhang 2" B RT-PCR #5 Jll 55 4 i}
213 Fhop B R b, HoA B 2 Sk b hDB104,
hDB118 fl hDB119 % i5 & # @& . hDB107,
hDB108 .hDB123 #1 hDB1 2 1E [t 2= 3k s 5 F 5k
M. FERBUAEEZS T g B E A 35 FHY,RT-
PCR il 45 R Won 7R S2 AL P Rk 7 B, B &0
¥ i & F A% J& . rDB24 . rDB14 . rDB33. rDB27 .
rDB37 .rDB29 #1 rDB36; [t 23k 45 29 Fh, 3 4
S M # % WA rSPAGIIE, rDB12, rDB17 #i
rDB18, & i ik WA rDB39.rDB44 . rDB25 #
rDB29™ , 2 U523k 63k B B A 2 AP 28 5 K R,
AHH A R 2250 3 B 48 25 1) 3% 58 36 A A 3% 34 o L AH
M, X &F mDB15 f1 rDB15. mDB1 # rDBI1,
mDB44 Fl rDBA4 [ 36 35300 F1 3k 1R WL 38
AWFEERY mDB11 fl mDB12 & 5% BB 52 3k 5 5
Pk Y. M. K. Choi 25 F] RT-PCR J5 i #
IE] 2 J e 48 S U 2RI 12 Fh B B R LR Gk
B0 o B 2 pDB4, pDB119, pDB104
pDB122. pDBI115, pDB108, pDB128, pDB112,
pDB129. pDB124, pDB116 1 pDB118, H % ik B
it ZFh R 2 FARMR 7 HIE A G EIT 8 Fp

gDB123. gDB104, gDB114, gDB120. gDB108,
gDB107,gDB128 #1 ¢DB112, B. Guyonnet 4§ 7E
PRSP RBLT T Rl BB R 7 B Sk b
Fik4A pDB109. pDBI111, pSPAG11B. pDB121
M pDB113 (i B | 5 2R HE P ) o AL pDB129 1E it
LA R BT BURESY & B AE e 3 2H 1 4
AR A B2k RIR AT 13 St
K 119 F g B R, Hf cDB142, ¢cDB120,
¢DB122a.cDB116, ¢cDB119 1 ¢DB117 % ik & f
B, HOR J& ¢DB124., ¢cDB122 fl ¢DB118, %R J5 &
¢DB127. ¢DBI128., ¢DB129. ¢DBI115, ¢DB121 H
¢DB123, % ik & £ it 9 J& ¢DB132., ¢DBI126,
¢DB125 il cDB125a"" . AWF 5% % 55 40 530 A7 45 1 &
BURUAR S 3 B 52 3k R 3Rk 25 Fh— BB R I 8
Fif T AR Y ) B Bl AH 2 (3 22 A EESAS)  HFp 24
A B AR 38 B b L 3k AT B AR I 5 A A U e
SR EREMIIEYFE F2ER. SAFMEK
o OB B Z M B BR A R B DB142,. DB125 F
DB125a, HA4x 16 R B7E A i 52 % b i 2], (H £
R BRI 22 5 B T Rl 22 5 A0 L B A T 1Y)
RIS Y B (18,24 AR 22 et A5 T RE S| 2 5k
25,

3.2 LWFEPHEAENEYEERESN

3.2.1 BREIMEMIAER  BHIMMERE LM
B4y F o 4~10 kut 'Ly 3 52 O R R S sk
B BT R A FRARAE BT 2 M 45 R R 2 pH 7.0 B BR
gBD108tr3(—1. 928) Fil gBD134 (— 1. 296) &7 1
H 7, AR B S TE H AT U L 3 B B A &R A P
BT K YO L R B R o T A
6.89~13. 85 ku., i F A B HRIE 1 B B (14
Tt XA AR 2 F R R

3.2.2 B BiEE 145 R A. A. Patil 2 5
FERN KR NERA B EAA B 6 A1
ARG B BE R SF Y 2S5, B AR B . -C-
X; 5-C-Xy7-C-X; 15-C-X, ,-CC-, f I AR T ™ 4% 1 3
ANFCPAT BHT &S X R G5 A A AR AT S 4
i P A AR P A AU R A 8 3 3 M B e 4 B
Bt 2 B TP st . AR5 i E e ]
R — B B R AW ESEA 6 2 ez iR
AL, AR 45 R-CXos-C- Xy -C- Xy -C-X oo
CC-. [ gBD112 .gBDI114,gBD105 il gBD130 4},
HABHIWMEEAY N C-X,-C-X,-C-X,-C-X;-CC-,
ZAE S I KRN BRI BB A 2 A SR A S5
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— 50, gBD112 ) N 3 BB 3 T B 2 104 2 )
GREMBE . A TAAIE DY) gBD10S #6543 Fl 5% ST (References)

4.gBD1081 4 8 A2 e Wa v 3L, SPAGLIE 4 5 4
e 2R ik i X A B R AE N B B E R A i
hDB105 . hDB133 4 , 2 Jit 2 & i i Bk 2k 2 75 25 51
2 =GR A3 () 4548 1) AR Ak H T v o 2 — 2P e
3.2.3 BUIMEEABMSHE  HOMEH
KB rDB22 FRME 3 B 3% 126 EMEE ED 7 18
KT8 R EE OB EL AL S 76, /T LA S P0K 1 3L
IREE A AR Z s YL . KR rDBI15 &
PRS- 3% 30 T4 43+ 12 3 DX Bk ok e K Tz sh g
RS RE REART . AT A e S B g 45 R B OR
gDB104a 2 M 8 [ . A3 8 76 1L =F A 1 TR 43
FURE 7 Be i ok b 78 Ll 3 520U A0 B 523k R 3
() BBl BH 2 A 16 AT BE B8 1, A7 S N S
A AR E O ML . A — 8B BEA N
WAL A7 st A O BEIEAL A A5, th 3¢ gDB126 4
10 4~ O BESEACAL A, 4 I HE 20 B8 5 5% B Bl &%
126 AL . Bk gDB126 Jowk BRIk 0r 4, HoA i B
B A8 R A B R L AL A X U B B AR R R T R
WG5S TE L KRB Bin 1 A 5 R i 8 7 R
i Ca®" B TS A, %06 Ca’ B et T
Ca®" Wi . fdE 73848 Tasshae . A dh
3Rk hDB29 i o 5 ¥ b H 7 52 /& CCR6 191 H
12 3k RS T 35 30 % H E CCL20 By #a fk is 3hb .
hDB3 # i1+ CCR6 fE F ¥ /& caspases 1 and 4.
Smad3 . MAPKs Fl NF-«B {14 il #% 34 i 5z ik £ 5% 48
MRy 1L-37 (350, EA BT 28 hDBS 474 41
MAES T ae™ . I 2Ep s sk B B R MY D) Rk
A ik — 2 /\Eﬁﬁo

4 &
W2E 7 H WS 52U AR 52 O B S Sk rh gyl 3R

KA 712 F0033 B B B AR L AR IA R R B B
ZIRW S gDB123.gDB119 fil gDB124, JRAF22AL
RS R IR gDB33L [ 2k b R R 21
Fh BB E . 1L BRI &R o T 7E6. 89~13. 85
ku, R /NG T AR L HE IE AT A LB K T 0 A e
gﬂi: B B 2 45 #9-C-X, 15 -C-Xy 4 -C-Xy15-C-X,

C- . H 16 Fh g B R & W4 11 . B gDB126 Sp
é&s%fﬂ%ﬁﬁ@%ﬁﬁﬁtumﬂ’ﬁm ST, X
26 3 B A 3R A T R R BE F A AR P o e
E i (S
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