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[ Abstract ]| Objective To investigate the association of sperm DNA methylation level with routine
semen parameters and sperm chromatin integrity. Methods A total of 73 male individuals who were sampled
from our previously established cohort of the male reproductive health in Chongging college students
(MARHCS) study were recruited in this study. The routine semen parameters ( semen volume, sperm

density, total sperm count and sperm motility) and indicators of sperm chromatin integrity were detected and

[(E&TH] EEKAAREESHFERA 4 (82003429)
[BEEZE] 45 M8, E-mail:julinlaotou@ 163. com
R, E-mail : 10925766@ qq. com

2097-0927/ Copyright © 2023, [EEFERKF(B=FEKRS) . X TP EAE CC BY 4 1] Ppisl (https://creativecommons.org/ licenses/by/4.0/)



http : //aammt. tmmu. edu. cn

Bl 4242 PR R 241, 2023,45(9)

921

analyzed with computer-aided sperm analysis system ( CASA ) and sperm chromatin structure analysis
(SCSA), respectively. ELISA was used to detect the sperm DNA 5mC content, which reflected the
methylation level of sperm DNA. Meanwhile, age, BMI, abstinence time and lifestyle of the volunteers were
collected through questionnaire survey. Multiple linear regression model was applied to explore the correlation
of sperm DNA 5mC content with routine semen parameters and sperm chromatin integrity. The differences in
percentages of different grade of sperm were compared in the high and low 5mC% groups ( binary classification
according to the median value of 5mC% ). Results The semen routine parameters ( median value) of the
volunteers were as follows: semen volume was 4. 18 mL, sperm density was 55. 60x10°/mL, total sperm count
was 246. 93x 10°, and sperm motility was 57. 00%; Sperm chromatin was in structural integrity, with a
median value of sperm DNA fragmentation index ( DFI) and high DNA stainablity ( HDS) of 10. 99% and
3.39%, respectively. The median value of sperm DNA 5mC level was 2. 63%. After adjustment for
confounding factors, multiple linear regression analysis showed that sperm DNA S5mC level was negatively
correlated with sperm density (=-0.22, 95%CI. —-0.36~-0.06, P=0.008) and total sperm count (3=
-0.20, 95%CI; -0.33~-0.05, P=0.015), but no statistical correlations were observed in sperm DNA
S5mC level with DFI and HDS (P>0.05). Meanwhile, there were no significant differences in the percentages
of different grade of sperm (grade A ~D) in the high 5mC group than the low 5mC group (P>0.05).
Conclusion Elevated sperm DNA methylation level may be a biomarker for the decrease of sperm density

and total sperm count, while is not correlated with indicators of sperm chromatin integrity.

[ Key words ]

analysis

sperm DNA 5mC; routine semen parameters; sperm chromatin integrity; correlation

Supported by the National Natural Science Foundation for Young Scholars of China (82003429). Corresponding author; ZOU Peng, E-mail; julinlaotou@ 163.

com; HUANG Yina, E-mail; 10925766@ qq. com

TR B R 2 4 R DR A TS Ry 5 14 1)
Az — o KOTSRS R B4R AR , 52 2
Al EFR MR B LR E R RS
T 7RG AR AR E 5, T0% ) R T ol A
BYEE ™ . BEA BFFTUESS, B YRS BT i T R
ShETREmAEREL NS T A BUS S RE T S DL %
i F DNA 55345555 Z2Rh R A 56 Has e i A 311k
IR BAHSE I T AL BE— 5 . RV L~ 2
FEAAE DNA JESI B0 T, 1 2028 DNA sl 20 2
AR SR Sk A T B U, R R AR R 20
T R PR, 46 718 2% 55 B Z 18] ) HR [E] 3645 DNA
JEAE (DNA methylation ) 2 H Fif fie & B H AT B A TR
NI BB  , J2VF 22 4 ot vl 1 T B
7, s DNA HUEAEAE IR R A 77 e o BoAT 3h 25
PAPERBE, HoX —id 8 aT RES 5 KG 1 1E 7 D RE Y 4E
FE AR A SING K7 06 T DNA HIEAL 2 oy A2 58
SRR o A BT R, Be MU 254 A K
NPT 2 T B AR DNA FEEARKF A, S T
PS55I BRI RE RE 1 TR 3RS
BOBbR FHET AE S 58 (06E 7 DNA FIE(E A 6
PRl TR A B 58 AR P A9 RS 1 DNA AR ZS K

HERTBUTT R AR B (14 DGR, =0T Sy IF A G 1 IR 2 4L
TR AR R . TR R o 4 broo i 42 i
PEAL BT RE S, 20 15% K5 IS B0E H 1) B AEAD
SR AN EAE 5 RS 7 e €00 J5 45 4 52 B 2
P BHHE bR, X 55 PR A 5 RE ) B9 32 W D F 4 ]
REEE4F, HATC 2R R S B B2 wb e, 1B
NPT SR G IR E K WA AT NI, REZ R
FRSHUH ISBORVEASL 55 VA B RE s, T X3t 38 A
P JR ARG AN M DNA WY EEAL 5085 W AL S BORIG 1
Yo o7 45 A8 5 B 22 [ 1) DG IR BIF 50 2 I 0B
W, Jy it — A Tl AR P 3BTRS 7 DNA AL K-
SRR R TR AR Z 18] Y DG I , AR 5% B T 8 PR R
He 5B PR AR fid B ( male reproductive health in Chongqing
college students, MARHCS) BASEHE , LAKE T fe B5 2
(98¢ WL 38t 4% br i S-HY 3 M % BE (S-methyleytosine,
SmC) g F AL K 7 B9 = B4 4R, 41K T DNA
SmC 7KV 5 K5 R IS 80K T DNA B 7 AL 5 4L
( DNA fragmentation index , DFI) #1755 DNA & &4 (high
DNA stainability, HDS) 8 ¥5 9 4H 56 M, 8 R K T DNA
SmC KPR Ak i o 2 T RbR 254 0 AT RE 1 .



922 il 45 % B R, 2023,45(9)

http : //aammt. tmmu. edu. cn

1 ®W&57F%

L1 BFR%

MARHCS >} 5347 8 38 A it 23 -0 347 Ry L33t
P45 R 2K ) R BRI AR 75 e 0 2% 188 o 5 M A i fe B
TETESZ I 1Y BA B A 5E (2013 -2015 4F) , #F5EXT RN
2014 4F MARHCS pAFI 9 3R 3 B IR (n=73) .
AN AR HE : OFE TR PR KA 132 1 R 2 ARG A
@=18 2 ;@M 2~7 d, HEBRARME : OF W IR FE R
Gepgm s s MRS A FL R B2 R R SR L
RO R KK S5 00, MARHCS 351 H 38453 745 =
FERFACH - Z Lo d A # (1. 0/2013. 4-12) , Jf
BT RS 538 1SRRI AR A IR &
1.2 7k
12,1 &R EL SRR CRE RN
1) 7 2R AR A I AR A AR AR ] R AR T O UM
B WARAT AR PN [ 5%, S (S35 A K
Fp—3 FFEE e LA ) M7 BT AL 4G ¢ R IR
A IR AL 8K 5 R/ W R AT A 4 SR A R ]
BUL SR, R IR/ M 2577, BE A5G AR/ A
AN /ey R/ R W 5 D AT AR/ M I HEA T A A3
FISR AN 1] 0 53, S5 0 ] A/ W RS 27 | 5 30T 4]
FEORE <3 (FR) /8 .3 ~ 6 i (AR) /S F1>6 i
(KR /J57 s BAR LR IE ST o AR i — vk
TCH BEERAE PR KGR A . WSS AR 4T H T
VEE TR S5 , 1% I WHO HEEE 1 T R M AR AR,
HAT g WRTIRT S . TN R A0 # 4
A TREH IR EEREAR T 1] DL A BRI K, IF6 R AR 11
RS WREASTGH I B T 37 CHHE IS, BRI REA
WAL, FTEATIRAT, LRESYHT
1.2.2 KSWCEMSERI AR WHO #E#E 1
PR TEAIN A5 G A AR R TR o R AR RS RE AT
i RS U SRR N I o /8= O A 1wy s G U N 0L N
It RIASREAS 1 SO0 o, RS VRO A 1 R R T A5 R A VR
SR DRSO B AR 1 T2 A L U v, 8 — W hy
1 g/mL) o FE5MRAT )G RS RREAS 23 0 10 L, i
ACHRATTE 37 C WM I NG A0 % FH 3%
AR T BT, AR R AR T
BUH BIAS 37 R 48 (CASA) B kil F 4 ks + %
BERUR 716 8 15280 W B8O T NS 2 B
SRS TR
1.2.3 KiFQ@Ras i se i R T
e e ST 4514 43 B (SCSA ) K S5z ok DNA 45 473 Fks
T T AL I S8 B RS DFL RS+ HDS, g

A JR B FDEE SR BE S ( AO ; Invitrogen , Carlsbad ,
USA) X Ab B 5 RTBRE A HEA T g4 €, SR 05 it X 4
AR 10 000 A4 ¥ 1Y 52615 & 5 AUEE DNA K5 &
a5, BUEE DNA KRS & 2068 9 K5 DFI
NELEOTIE S BYOCRE R HE K F HDS 248 A
R AR EIOCHIRE T IS A I3 o BARIRAE DT A
WL RTHIRT T
1.2.4 K5 DNA SmC SN RASERA
DNA #EURF £ ( Omega Bio-tek ;Inc,E. Z. N. A, USA)
FRIURE T DNA | RS RS IRANT - ORI A 247 5
QBT &5 Al s OUTIE B MR , 5B 2% T s D%
TRV o A B RN S U B kAT o A & A
A< DNA ¥ J% , H- 4 B 5 20 ng/plL, -80 C KIWIPRTF o
K DNA H 3 Ap % A6 I 3 7] & ( Epigentek;
Farmingdale, NY , USA ) #5451~ DNA #£7 i) FEBEAL K
Vo ARAE ELISA 32070 & U W 5 10 B 45 B iR A gk 17
Sy, AR L IR : O£ 1 < A e % 22 v
il B A [F] v A6 P 7 % BH PR s E VA VR ; DINA 2
B R B HO BR R P AR HETA MR RS §~ DNA FEA )
AR 1 FLep, B FL A2 501 i 45 1 PBS, T
37 CHEAEHIEE 90 min; @DNA FEEAY K - 43 HiAE
A I [a) SO —HT PO HOR T 5L R TE = R
T E 60.,30,30 min, BB AR 1 xHYUEGR S o
WE VA AL ; ©DNA FEEAR ARSI - A S 660, Y HEAR
LB AE g vh il A I, I 1R MR 1 BB, 78 450 nm
WA AEAG I 25 LAY D628 L o
1.3 %t o

K SPSS 26. 0 e i+ AT Bt Ak ¥ 5 73 B o
K 1 Shapiro-Wilk 46 56 45 I 1% 25 48 5 1) 1F 254k, 4521
R T S RO (AR (BMI AE AR A]) AR A
TEAS A AT, 3% 278 1 F A3 28 A8 3 43 03] DA o7 3
M(Pys,Pos) M 73 R 2B, R 2 o0t [l 5 B Al
I3 BTAERE BT BRI 8] 1 0k e 55 TR 2% PRI 28 A6 1 i
JEHKG T DNA SmC &5 & 5R0H LS B0 144 4 5T
S5F SE RN ERR BRI AH SCHE , [A] 16 >R F} Mann-Whitney U
KB 0 A A )RS 5~ DNA SmC 7KV 2% 9008 1 11 70 %1

Sto P <0.05 RoREFAGIHFE L,

2 %R

2.1 FRRAT O HFAER L

73 S E PR KRB R 21(21,22) % 1K
S ( BMI) 2y 20. 81(19. 48,22, 77) kg/m”, 254k
AR 5(3,6) d, A A AR R (e 2% | 0E Al ok g
M > 458 1 K A A= B 43 51 Ry 20.50% . 82.20%



http : //aammt. tmmu. edu. cn

Bl 4242 PR R 241, 2023,45(9) 923

15.10% 72. 60% Fi1 38. 40% , 9% % 5 (ks W 1A FH
K5 B 7 SRR 7% J1 4845 530 Ry 4. 18
(3.07,5.36) mL,55. 60 (37. 20, 83. 85) x 10°/mL,
246.93(130. 69,348. 58) x10° 57. 00(47.90,67.30) %,
2.2 MR AR AT DFLHF HDS Aotk 5 DNA
S5mC 89 3 0-H

73 2 BB E KW S E T DFLF + HDS
FUKEF DNA 5mC {53 g5 R WK 1, [Flif =% WHO
55 NURTCH IS ERE RS 115 ) =40% A5 1%
=15x10°/mL K T 250 =39 < 10°/ I W5 W AEAS , 5 W
=15 mL WFEARJE THIBRSBAHIEAR, 73 £
I ERE AR R 1% 5 K BAORS F1E m&
K& 343 31k - 100. 00% .95. 89% .98. 63% F1 84.93% ,
JIT A FEAR IR bR i AR B LUl 82. 19%

F1 BRENSE BT DFI HDS 71 DNA 5mC §)

BIESTER
ISy B/ME BKRE M(Pys, Pis)

KW AR/ mL 1.55  8.58 4.18(3.07, 5.36)

K FRE/10° - mL™' 10.60  505.00 55.60(37.20, 83.85)
KT 8010 38.61 1116.05 246.93(130.69, 348.58)
KT 4 (%) 14.90  87.40 57.00(47.90, 67.30)
DFI( %) .76 53.19 10.99(7.03, 19.55)
HDS( %) 1.50 14.10 3.39(2.41, 4.79)
5mC( %) 0.85 5.18 2.63(2.12, 3.17)

2.3 #5F DNA % F A ALK (5mC%) 5 #5 ik # HA
HAeAy T &R 45 H) T IRAT O AR X

Z I AT 4 R R (32 2) : OFRAZIER

R E B (BERL 1) KT DNA SmC /K 508 1% B

(B=-0.24,95%CI;-0.37~-0.09,P < 0.001) 5T
SHB(B=-0.22,95%CI; -0. 36~ -0.06,P=0.010) Fl
}iF DFI(B=0.23,95%CI:0.01~0.50,P=0.040) ¥
B2 5 K5 T DNA 5mC /K7 58 AR K 0%
71 K5 T HDS $5FR A9 AH S TR G124 38 X @R IE A
#% . BMI FIZE AR []f5 (B8 11 ) , 45§ DNA 5mC /K
SRS TFR R (B=-0.22,95%CI:-0.35~~-0.07,P=
0.010) FIAs ¥ 2% (B=-0.19,95%CI . -0. 32~ 0. 04,
P=0.020) BJAHSCPEAS IR BAA Geit 7 i X, SHE AL
N A1 1 A DFLAIAG - HDS 4845 X JoAH G
R IEAES  BMI ESARET H] AR PRI | W45 | P v 4R
FEINHE S (BRI < K F DNA SmC /K- 5K 1%
B (B=-0.22,95%CI:-0. 36 ~=0. 06, P=0. 008 ) FlIk4
FHE(B=-0.20,95%CI;~0.33~-0.05,P=0.015)
Y5t 2 B SAAHOC  KE  DNA SmC % B3 fin— s ife
7 K5 F BBOHI BRI > 0. 17x 10° K5 12 BE AR 4
0. 18x10°/mL; k5 7 DNA 5SmC /K- 5K AR ks 7
TEH KT DFL FKS 7 HDS 3545 (04 55 1 L5812
2.4 FREA5T DNA 5mC K-F 5 & BA5F 8 4 F 6%
TR HT

HRAEHE 1 DNA SmC KBy A5 (2. 63%) , ¥
73 % 7 g1 W 28 iKUK P RS T DNA SmC 41
(5mC%<2. 63%) FIE K4 T DNA SmC 4 (5mC%
=2.63%) . Z5HRWIR, B EAE T DNA SmC 4145+
B B FH KT K S 7 DNA 5mC 41 (P =0. 039,
#3) o [ 8T & B, AL [R) 5 FORS 15 FE 0 E e %
ZEF G S, AR 3,

&R 2 f5F DNA ZREWNKF(SmC%) 5HikEMS L DFI F1 HDS g2 =353 47

- RARAAY mL KT E/10° - mL™! T E8010° KT T1(%) DFI(%) HDS(%)
BOSHCH'  PIH p(oswch® P p(oswcn®  PAE p(oswcn®  PAE poswcnt  PE p(oswcht  PAA

o 1

o (—0.85(130. 15) &% (—0.3_70;2—%.()9)<O’001(—0.3_60;2—20.06) 0010 (—o,gé(ilo. 10y %1 (o.o?fg.sm 0-090 g oo 15) 0809

jo I

T:mC% 00016 2 (om0 “% Conioon O Comnm %% (00w O (oiioi 8

o e

5:(3% (—o.gé(ﬁ). 16) 7 (—0.3_60;2—20.06) 0-008 (—0.3_30;2—00.05> 0015 (—0.8§0~1().03) 0-400 (—0.86150.40> 0-176 (—0.?4% 14y 09

a:© A 5T B AP A B K F AT logl0 *F 43k, 269 B(95%CI) # AL 47 R i # 4 b B A | AR ER
R A e BA TARE RS E X 01 F8 BMI Ar 22 gkt 8] d AR AR B 69 3 22 B & 6,36 5585 BMI 24

BF IR BIR AR B A B T AR Ao oB vk



924 il 45 % B R, 2023,45(9)

http : //aammt. tmmu. edu. cn

®3 AFEHETF DNA ZHRENLKF(SmC%) 5EERHETF(A~D ) BH R KE

g 1k SmC% 41" (n=39) 75 SmC%41" (n=34) Gkt 2 P
BT aE/100 « mL! 67.90(40. 10, 92.70) 47.15(34.75, 67.43) -2.063 0.039
A R T A2 (%) 16.90(12. 00, 20.00) 17.30(10. 40, 22.93) =0.017 0.987
B R T A% (%) 38.80(34. 00, 45.00) 37.35(31.35, 48.18) -0.100 0.921
CORETHAE (%) 33.20(25. 80, 36.20) 31.55(26. 15, 35.53) ~0.669 0.303
D SR T B 4% (%) 9.10(6. 10, 15.90) 10.75(4. 83, 19.53) -0. 111 0.912

a:42 88 SmC% P A5 40 (2. 63% ) =43 4% 5mC% < 2.63% , %5 5mC% = 2.63 % ;b: 5% % 5 p( WHO A k#rigis
S5 EBEFMYGN>ARERHETFEARNS A ABCDANEL ARG REGNBHOHT,BAAL
BT E AT, C B A REFHWET D BA RS GHTF

3 itig

LAk, [ P9 N 22 0F 9 T i D3 W 358 1% =7 o B
YRR Ve A B Al B 19 5 W) R 22 A O 19 43 T LR
DNA S ARAF: Oy £ T B A R WL AL AR , SR i 2000
IWTRIATT I (H L5 5 1 A B e B 70 2 [) Y
S ARSENESL " . AWFFE TR T DNA SmC K
KGR S BRI G 0I5 245+ 56 JE 14 19 A G
P 25 5L 5 RS T DNA SmC 7K P 5K -85 B FKS T
BBUEAE BB TR, S0 T Y (0 R 254 52 B AR AR
57 DFL AR T~ HDS BIA MR T Ge 12 78 3, Tl ik
ST R IAFRE T DNA SmC K5 & ks A %
TR

DNA F L fb e —Fh St 25 AL 8 1, AT 8 45 i R 3
INFISER AR E TS Z M A Y R . A 20
Vi DNA FREAL7E R AT RIS M RS RS2 X 1 P G
w7 R ST A B A A g R AU, H AT S
DNA FUIEALA 5 i BF 52 25 9 32 R IR 7E T AL 7K T
SEH SRR IS BT ARG & & 0 CEE B wr
WA THEL T H O & B DNA H1 Ak 58 T3 5 FDRS
TG IR 5 R IRBE S R — 5, AHT
FEHL & B F DNA SmC 7K 55005 %5 B FIORS 7 8K
AR, RN T DNA HEEML B A SR T i T
R K LT RE ) 4 F ML 0 AN B, (HE A & il —
S EC EA B R DR 0 S F A T R 3o 5 200 i
OrBL BB SE 2  FRX A FRE T R
RE YRS B A s > o i, RS B k
BUECIEIN IGF2 Fk IS ZREAE KT 2 A%
TR F 240 i 1 A K N 43 24, FLO 56 PR o 20 i 4 5
& IR AR, 2R T DNA 5 IGF2-H19 iy
CTCF £54 3 5 6 (CTCF6) 45 X Jok Hh B H19 2 PR Y
S HUEAL, 3 SO T A IGF2 XU 3K 5
F XU 334 0, T 300 960085 T % 26, S SO WU & T
W2 A, R JE PO A MR OB R (5, 10-

methylenetetrahydrofolate reductase, MTHFR ) [ 7% £ &
WAL RER TG 1 A4 i . MTHFR & —Fh 2 5t
FRACH LA B2 DNA 5 R R A %) O B8 1 il , oA 52
FUH I M A B R S RS, UK Al
MTHFR JE PR & AE e B AL, 255 [ MTHFR 6
U5, AT A AIG B i 2 PR ( HT9 \ MEST 2% ) Ak 7K
L 4k S B T R RS 22 m A, B
MTHFR {2 o5~ 00 52 W 5000 48 % SR P R Ak K
T S BOR 8 B B R BGE T R
Foks 1 (R4 WHO R pRuEn] 73 A B.C.D 4 45
) MR FEAE 22 S8, B A WF SRS . ABE
FEAHT T ANERG - DNA S AR K 5 & 906 A
ORI OCHK , R R & POk 1 A 43 FAEH DNA SmC
LA DNA SmC 21 8] 19 o0 A B A 22 57, 32 b§ 1
DNA 5mC 7T i A2 5 8O — e 5 0 K 1 I
FID

T3 — T3, A AR E R IR T DNA HEEfL K
V5 k5K 1 O 6 i 45 A o0 B M A oG, i
RAHIMINIA 45 b /5 0 53 44 1 BF 5 2 B0 s
DNA FEAL K- 8 2 Th , O B S8 7 Y (B 45 1 58
RN o A R B B AR O s AT BIF ST 4
Rk DFL 5457 Epie 5L 1GF2 YAk K 7 2
kK, 5 KCNQ1 3 [ i Y 34k /KPS IE AR
IXBELE RPN KG 7 DNA HRAL S W] RE 2 30K 1
et TRy B & A AR AL HAIL I i AN TEAE (R E A B4R
BT LR AT R A RS - — TGRS 2% i Ik it 5K 55 v i
FEF ] DNA F LAY KRR -5 B0 ) s A G
17 A K 2 728 A T 552 e D8 o3 2 ek o o 240 [ 9
Jeto (A mE 20, Hode Ji 2 S BOR 1 DNA B 735 m, 24
201 e IV S A DX ) 5 K PR R4 /K F- BRI T R 2%
SRR R, DTG L 5 e 8 T 25 M Fo o PE Y g
I3, AT S50 A T R R R oA i e 2 W D
O LA KPR S A e G AR T, AT
B FRA R A T R R, SO T DNA 2



http : //aammt. tmmu. edu. cn

Bl 4242 PR R 241, 2023,45(9)

925

3585 57 A AT R ML 2 R B DR 30 T K8 R A
K B0 1 KL DR R, T e S e P B 9 L 8 0
F DNA $145, B0 Tt R 52 M 0 Aok
AR TRV RI A 3 7 3 IR J R 0, AR DR 9 9 ok %
BUKS ¥ DNA 5mC 7KV 585+ DFIL Fl HDS $5 4540 ¢,
5 FRBFIE ML A AL 5, R AT AR DS %
BRI TR, ERBTIE AN A B 8 A VR 70
RORE AR, — S BM G BT VRN 258 25, 7T A
SRR IRDRE VTR 5 1 5 B I DR 26 5 T AS R 9 R PR P
Il A TIHERR AT , 40 050 7547 AR, B0 T MRS
H BRI B | BF5E 45 5 7T R T — i AT o A
S ; @DNA HEAL K I J7 16 R ), R &4
% 5 T B0 45 S0 AR ] ok

AT AAETE— 5 R B : DA BF Fe R A A
B, B (S 1 T DSR4 e 2, AT RERR B T B
FELE LI , 55 S S 3 H A 5 B A S W
SEVE AT B AREAR 1 I ST BFSE I A . @WFSE
LMK T DNA HISEAL RURS e S 502 PR A 1 3%
SR R , A BIF5Y 2 BRI 26858 ik , 76 1A 43
HTE S AE IS BMT AR P 698 24 R 34T TG IE
{5 FABFS REAS o A7 B, (5 S RS2 4 HERR b3 2
Hofb AR R Z A AT ST S R . AT
FIEEBFIE , T ST T DNA SmC KO 50 i
WS BORIYS (5 R 55 1 52 B Ve T B PR e R, T
TEHR 3 B 5 5 (9B 90 2 TR0 — 25 BRiE & SR 7
DNA H AL 7 5% B (0000 . @A 5% SRl 1
FEASKS T DNA (10 5 F ALK, 117 AT O BFE— el
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