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B —fi s . ARSI E i ORI (a) BE Y
BE/NEURE T DNA BB AY sl #5 SR dlse .
2 2 A5 v A 0 T B e A5 31 25 B W 45 0y 18 K
T DNA B AR SE R, IR EATS0IE . ARWF5E Ol
TR A B BEAe BEZE B st (HEHEYS . PZ-
HNSZYY-2020-019),
1 A&
1.1 4
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AL, SEEG S F AT HIE S : SCXK ()20190003
SIS Sl SR AT RS A P R G O S A AR K
BHRGET, LRGP EHR21-25 C, 1WJF 38%~
60%, M 22 /M, WK 12 h, /NRABEH
B e SRR TR K, 1F xS 6 i 3 iy 1 A
FE1.
1.2 %%

th BB TN LT 20g, EFHE20g,
PHhiE 10 g, F1230g, WK20g, KiE6g, JIIF
10 go GBI AT Rg A T BEBE 25 r, H 25700 %
BB BE R 2. 4 ofml B 45 T 257K B, 4 "CUKAR
B e o 9t (a)EE (dEat Solarbio Bl 4 A4 B
ONE), Sk, 4iEE=>96%, #t5 . C11287800).
1.3 EEZXFEASE

1% Z- 4 (Sigma AR, 5895 P3761); TNE
ZE MR (575 N0426) . NEBNext Ultra RNA 3CJ%
#FiIAF & (BT ET530), Bk LAY SR =
WYRERE Y (Jb R EREH AR AR, 8
2 YS175111) 5 457 DNA KR & (HVE 2
R R A BR A, k5 201101) 5 TRIzol
(Invitrogen 23 Al , 25 15596-026) ; Ribo-Zero™ fif
M50 & (Epicenteré}ﬁj , TS5 MRZG12324); %
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#MEE L 1 (Xree DU (5545 ab134056,1:5000)
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NI
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1.4 o, RS
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i BB T AR A EAPIERL, RP4%0. 1ml/10 g
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1.5 WERIRAFA T ik

BIE—RAZEEEE 120, R 1% LB LT
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K TR, -80 CLRAE, IR DFL, XU %2 4L
FHR R 5 7 80 CUKAR TP RAT, DATREE A
E Y &A= 2
1.5.1 MHFHEERLEMH;HE (SCSA) " nl T Ay
T DFL KA 2 B0 7E = IR MR, E T 800 i
A TNEZwig b, JFE s 100 pm Je it i . o
U8 RS A VB A [] 1) 2 s B 22 2%10°/ml ~
3x10%/mlo K 100 pl K 48 1 H 2 14 Uk 4 70 7 Y A
B2 200 Wl # 30 s J o BEJS A 6005l 1Y IE 5 Yy
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1.5.4 E2FARREGQHBISH HEFEHET
FIR W R DESeq2 F A #E4T (W L3 A edgeR
HATHAT) o FE IR K BE(FDR) <0. 05 9 H 22 748
A B0 =2 110 5 DR g i 1o o 22 53 Rk L (DEGs)
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RIEVEFRB R s B AN RIAFERIH—
R0, log2 (vINO) ., log2 (v2/v0), #RJ5fifi B
[E]FESBFSE (STEM, v1.3.13) %RfEx) 3 447153
2, 538 8 bR R A R EBA . K5
XTRAUZ R | 25 Bl 4 7 T U R R A2
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1.5.6 Western blot %4 R IR [ 4 5445
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[ RIPA 2% wh il dEAT S2 LA A0 0, fdi I BCA ik
WITEHE R, H 7. 5% %) SDS-PAGE X} 2 H 1 7
AE, RIEHEAEEBETAERE L, M5,
5% TBSTTEZ W FE M2 h, HITBSTPER, A&
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B B IR TR 1 b 3SR A0 fh 2 & 657
BaREAZA, HImage) v2. 1 5 mEH R,
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K H SPSS 26. 0 Ge T B AF AT 73 B o AW
ARG IS By 2255, DA%t
M2 (v+s) FRon, RS E I 250tk i 741
s, JF 0 H LSD kAT & AL M P L, P<
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HA/NREIET 1R, s e . R/
BAFET-2 1, PRSI E & BLA RS R B
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B BRI AN EAET
2.1 &4/ FAT DFLIER

R, SEAdE, BEAL/NEHR F DFI
WEAE (P<0.01). SHEAIA LK, @FEY%
e R /N RS 1 DFT S & AR (P<<0.01), 1fi
w5 B s L R4/ EURE T DRI 22 % 6411
B (P>0.05). 1 53845 )7 #5 i A [RE -+ DFL
Wz R Igi2AE X (P>0.05). KL, AR5
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Table 1 Comparison of mice sperm DFI in each group(%,#x+s)

2H 51 Fl &k DFI
2 HH 7 4.04+1. 39
BT ZH 7 18. 43+5. 37
i 3 5 5 A 2 6 14. 10+4. 75
i P 25 5 ) i 7 14. 22+6. 65
T 1 38 265 755 7 A 2 6 9.78+7. 40"

7E: DFI, DNA®EF TR,

a) SEASHALE, P<0.01; b) SERIALE, P<0.01,
2.2 BN RENEGQUE bR MENITER

2 HA . BIRYLRN 45 B A 4% T e A g R DR
EER RS REEITHEM LR, 155 127249 DEGs
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Figure 1  Analysis of testis transcriptome profile 2 gene
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Figure 2 Analysis of testis transcriptome profile 5 gene
in the control group, BaP group and YSTLH group
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Figure 3 Analysis of testis proteomics profile 2 protein in the
control group, BaP group and YSTLH group
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Figure 4  Analysis of testis proteomics profile 5 protein in the
control group, BaP group and YSTLH group
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Figure 5 KEGG analysis of profile 2 and profile 5 in the testis
transcriptomics of mice in the control group, BaP group,
and YSTLH group (top 20)
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Figure 6 KEGG analysis of profile 2 and profile 5 in the testis
proteomics of mice in the control group, BaP group,

and YSTLH group (top 20)
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Figure 7 Nine-quadrant diagram analysis between
transcriptomic and proteomic data of the mice testes

in the control group and BaP group (Log2)
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3 itig
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R aPAH ., BTN B TR/ BEE L Xreel . Cyb5r3. Hebpl il PrssdS 3 [FIAHNT #6358 L4
Table 2 Comparison of the relative protein expression of Xrcel, Cyb5r3, Hebpl and Prss45 in the testis of mice

in the control group,

BaP group and YSTLH group

(/GAPDH, x+s)

e ERA Xreel Cyb5r3 Hebpl Prss45
B 3 0. 8320. 50 0. 62+0. 32 0.73+0. 42 1.26+0. 99
A ZH 3 0. 50+0. 52" 0. 65+0. 26 0. 3920. 32 0. 7120. 25
o B 2% 5 v R 3 0. 82+0. 39" 0. 55+0. 04 0.29+0. 07 0. 94=0. 51

i Xreel, XN HAMEEILI 1; Cyb5r3, 4t Z bSAJ5HF3; Hebpl, ML RLEAHEI1; PrssdS, ZATRE MEAS,

a) SASHA L, P<0.05; b) SHEAILEE, P<0.05.

R IRIMAFRE REL: 0.0554 PIE<0.001
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Multi-omic Study on Effect of Yishen Tongluo Formula (zi'V5i%77) on Testicular Target Gene in Benzo
(a) pyrene-induced Sperm DNA Damage Model Mice

ZHAO Lina'?, ZHANG Chenming', MA Sicheng', SUN Zixue’, MEN Bo’

1. The Second Clinical Medical College, Henan University of Chinese Medicine, Zhengzhou, 450046; 2. Henan Province
Hospital of Traditional Chinese Medicine

ABSTRACT Objective To investigate the effect of Yishen Tongluo Formula (538477, YSTL) on sperm DNA
damage and the possible mechanism. Methods Forty ICR mice were randomly divided into control group, model
group, YSTL low-dose (YSTLL) , medium-dose (YSTLM) and high-dose (YSTLH) group, with 8 mice in each
group. Except for the control group, mice were given 100 mg/(kg*d) of Benzo(a)pyrene (BaP) to replicate the sperm
DNA damage model. The three YSTL groups were modeled in the morning, while received the decoction of YSTL at
the dose of 5. 95, 11. 89 and 23. 78 g/(kg-d) by gavage respectively in YSTLL, YSTLM and YSTLH groups; the con-
trol group and model group received 0. 1 ml/10 g of normal saline by gavage; the administration lasted for 8 weeks in
all gorups. The sperm DNA fragmentation index (DFI) was detected. Transcriptome and proteome analysis were per-
formed according to DFI results. Trend analysis, GO and KEGG analysis were performed based on the two omics
results. The target genes of YSTL were screened out by nine quadrant method and verified by Western blotting.
Results The DFI of the model group was significantly higher than that of the control group (P<<0.01). Compared to
that in the model group, the DFI significantly decreased in the YSTLH group (P<<0.01), while there was not signifi-
cant difference in the YSTHL and YSTHM groups (P>0.05). Therefore, the transcriptome and proteome analysis
were performed in the control group, model group, and YSTLH group. A total of 1272 differential expressed genes
(DEGs) and 1309 differential expressed proteins (DEPs) were screened out. Eight trend types were screened out; as
profile 2 was the gene/protein which was down-regulated in the model group and restored after the intervention of
YSTH, and profile 5 was the one up-regulated in the model group and restored after the intervention of YSTH. Profile
2 and 5 were selected for further analysis. GO analysis showed that development process, intracellular part and molec-
ular function regulation ranked first in the biological processes, cellular components and molecular function catego-
ries, respectively. The top five KEGG-enriched pathways of genes of profile 2 and profile 5 were platinum drug resis-
tance, osteoclast differentiation, various cell apoptosis, apoptosis, and nonalcoholic fatty liver disease, while pro-
teins were mainly enriched in systemic lupus erythematosus, nitrogen metabolism, protein digestion and absorption,
African trypanosomiasis and B cell receptor signaling pathway. X-ray cross complementation repair gene 1 (Xrcel ),
cytochrome b5 reductase 3 (Cyb5r3), hemopexin 1 (Hebpl), and serine protease 45 (Prss45) were screened out by
the nine-quadrant method, and significant decreases were found of Xrcel and Prss45 protein expression in the testis of
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the model group than the control group through Western blotting verification (P<<0.05). The expression of Xrccl in

the YSTLH group was significantly up-regulated compared to the model group (P<<0. 01). Conclusion YSTL can re-

pair sperm DNA damage caused by BaP exposure. The mechanism may be related to the pathways of drug resistance
and apoptosis, as well as Xrccl.

Keywords sperm; DNA damage; Yishen Tongluo Formula (35'%i8%77) ; Benzo(a)pyrene; transcriptomics ; proteomics
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