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Abstract: [ Objective] Huyou (Citrus changshanensis K. S. Chen et C. X. Fu) is a local characteristic citrus in

China with a history of over a hundred years, and its main production area is Changshan County, Quzhou City,
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Zhejiang Province. After a long process of propagation by seeds and selection by seedlings, new cultivars/lines
such as ‘Cuihong’, Hongrou huyou, ‘Xiahong’, Huyou elite line a, Huyou elite line b, and ‘01-7" were obtained
from the ordinary huyou. Among them, ‘01-7” has become the main huyou cultivar to be extended because of its
strong cold resistance for the tree, as well as long storage longevity and slight-but-special bitter flavor for the fruit.
However, there is a high degree of similarity between different accessions of huyou, and it is difficult to
distinguish between them with naked eyes in terms of sapling morphology. With the progresses in techniques on
genome sequencing and associated single nucleotide polymorphism (SNP) analysis, SNP mining and marker
development are becoming an efficient and accurate way to discriminate close cultivars. However, to date, there
has been no study related to SNP based molecular markers for discriminating huyou accessions. The aim of this
study was to mine homozygous SNP(s) present between ‘01-7° and ordinary huyou, and to develop efficient and
accurate molecular markers for identifying ‘01-7°. [ Methods ] Whole genome resequencing was performed on
‘01-7a’ and ordinary huyou ZZ (ancestral tree), and after obtaining high quality sequencing data, bioinformatics
analysis tools were utilized to identify homozygous SNPs between these two accessions. The authenticity of SNPs
predicted in silico was verified by PCR, cloning combined with Sanger sequencing. Then allele-specific
polymerase chain reaction (AS-PCR) and derived cleaved amplified polymorphic sequences (dCAPS) molecular
markers was developed based on the obtained SNP information, and finally, the applicability of molecular markers
was evaluated by the performance of AS-PCR and dCAPS molecular markers in 12 huyou accessions covering
main production bases and main cultivars/lines. [ Results] After removal of adaptor sequences, contamination and
low-quality reads from raw reads, a total of 120.21 M of high-quality reads were obtained, and 36.06 Gb of
high-quality bases were obtained. The average scores of Q20 and Q30 were 96.55% and 89.97%, respectively,
indicating a high quality of the data. After mapping reads to the reference pummelo genome, the average mapping
rate was 98.54%, and the 1x genome coverage was above 95%, which was close to the whole genome coverage. A
homozygous SNP, i.e., Chrl 7111834 G/A, was identified through bioinformatics analysis. The genotype of
‘01-7a’ at this SNP site was A/A, while that of the ordinary huyou ZZ was G/G, which was consistent with the
results obtained by traditional gene cloning and Sanger sequencing. Based on this SNP, AS-PCR and dCAPS
molecular markers were designed, and the performance of these two markers in 12 huyou accessions was
evaluated. As expected, for AS-PCR marker, with AS-PCR-F1 primer, a specific band of 205 bp in size was
amplified in all four ‘01-7° accessions, while no band was amplified in the other huyou accessions; with
AS-PCR-F2 primer, no band was amplified in neither of four ‘01-7” accessions, while the amplification of the
specific band of 205 bp was successful in other huyou accessions except for ‘Cuihong’. The result indicated that
both pairs of allele-specific primers could identify '01-7'. However, an exception occurred where ‘Cuihong’ did
not show amplification bands with both pairs of allele-specific primers, and the Sanger sequencing results of SNP
flanking sequence showed that the above phenomenon is due to the presence of three nucleotide mutations in the
forward primer region of ‘Cuihong’, which resulted in tremendous loss of complementarity for the primers to pair
with the DNA sequence. For dCAPS marker, PCR product of 176 bp can be amplified from all four ‘01-7’
accessions and can be cleaved by restriction endonuclease FspBI into 24 bp and 152 bp bands, while that from the
other huyou accessions, except for ‘Cuihong’, can be amplified but cannot be cleaved by the enzyme. For
‘Cuihong’ dCAPS, the PCR product was cleaved into 62 bp and 117 bp bands due to a mutation that created a

natural cleavage recognition site as revealed by the Sanger sequencing. The results of Sanger sequencing of 12



huyou accessions further demonstrated that the genotype prediction by the two markers were correct.
[ Conclusion]In this study, using the whole-genome resequencing data obtained from ‘01-7a’ huyou and ordinary
huyou ZZ, we identified a homozygous SNP, i.e., Chrl 7111834 G/A, with the genotype A/A for ‘01-7 and G/G
for the ordinary huyou. Subsequently, based on this SNP, AS-PCR and dCAPS markers were developed. These
markers not only distinguish ‘01-7” from ordinary huyou but also differentiate it from Huyou elite line a, Huyou
elite line b, ‘Cuihong’, and ‘Xiahong’, demonstrating stable performance. The application of these molecular
markers enables the authentication of ‘01-7’ saplings, ensures sapling purity and thereby supporting the extension
of ‘01-7.
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Table 1 Information of 12 huyou accessions involved in marker application evaluation

w5 Mk 94i5 SKiE Source
No. Name Abbreviation
1 01-7a 01-7a WL K% CHlnD BAR K R Wt 98 o0 i 3% 75 8 & Hb Experimental Station of Zhejiang University

(Changshan) Modern Agricultural Research & Development Center

2 01-7b 01-7b L EER 18k (LAY Man Tou Shan Village, Qiu Chuan Town, Changshan County

3 01-7¢ 01-7¢ W EF S 2[R0 Tong Xin Village, Tong gong Town, Changshan County

4 01-7d 01-7d WL A BT Z A Xin An Village, Bai Shi Town, Changshan County

5 WiEWMa  HYa WL K2 CE D) B KR W78 0 i 36 7R 78 3 M Experimental Station of Zhejiang University
Huyou a (Changshan) Modern Agricultural Research & Development Center

6 FiEAmmb  HYDb Wil B 5 £ dfilkl Zhong He Village, Tong gong Town, Changshan County



Huyou b

7 EiEMA e HYc B R T AT Yuan Qing Kou Village, Da Qiao Town, Changshan County
Huyou ¢

8 Mtk a  HYYa WL KR 2% CHlD BARR R W 58 oo i 56 75 Y £ #b Experimental Station of Zhejiang University
Huyou elite (Changshan) Modern Agricultural Research & Development Center
line a

9 M b HYYD WL R 2% CHlD IR R R WF 58 oo il 56 75 Y £ #b Experimental Station of Zhejiang University
Huyou elite (Changshan) Modern Agricultural Research & Development Center
line b

10 Ean CH Wi oK% CHl) BUAR R JEBF 50 0 3 36 7R V8 B2 Hb Experimental Station of Zhejiang University
Cuihong (Changshan) Modern Agricultural Research & Development Center

11 2L A HR WL K2 CE D) B KR W 78 0 i 36 7R 78 36 M Experimental Station of Zhejiang University
Hongrou (Changshan) Modern Agricultural Research & Development Center
huyou

12 CRAR T XH N T e B H A A Tuan Shi Village, Longyou County, Quzhou City
Xiahong

1.2 DNA $2E

o kit = 230 (CTAB) VEP2HREUHAIEE [ 41 DNA, K DNA M2 100 ng/uL % H .
1.3 £ EFEENF 7

KA C01-7a° RGN ZZ Sh Fr . ZHRIRYIER TR R A PR A & HE AT A FE L =7 . (6
DNBSEQ-T7 Ml /74, KH PCR-free XM T, W5 1K PE150. FIH fastqe X5 AA%dmE I8, H
trimmomatics v0.39 % Br % Sk AR B & K i . DL Mg o[\ oM 7 A 2
(http://citrus.hzau.edu.cn/orange/download/index.php) HZSHEFHHE K5, FIH BWA-MEM v0.7.17123
ey v Bt 3 2 2 A B, A shell 14 2 5 mapping 5T & 1H /N T~ 30 19 )7 B ff H PICARD
(http://picard.sourceforge.net) Z:FRE B FTUA Bt I {# H BCFtools v1.924F1 GATK-HaplotypeCaller
V3.6 HL AT SNP-calling, HUPHAN S (122 BT s /B G 22 0 #T -
1.4 2h& SNP 1Z4g

MG I 21 f) 4 3 R A1 AR S p 24 4l SNP, MBS E R (1) ] veftools BRIV IE, Bk
BB BT B AR /N T 30 DFP IR R T 60 B/ T 10 MOA7 A5, FRTE S AL mis (20 A GATK 3 AR
VariantFiltration #ERBEAT —UKIE 98, I “QUAL <30.0( QD <2.0 | MQ <40.0 | FS>60.0 | SOR >
3.07, iR DA EREESRAT AR m R ) SNP 4G, FitES T ‘01-7a” MRFEHIM ZZ 2 (AR R RAE H
A2 5 SNP, HJE 454 IGV FE R 4130 W26 00X S8 A7 45 7E bam SCHF AP IRIME IR, 770 465 2 DR AT K
T 90%F) SNP, EFEH A —A SNP F T A 3841 K J5 95 F AR i FF K
1.5 & SNP F E#Y5e b& 5 36 E



K H 5w B R Sanger 72547 SNP 3610E . AR5 vef SCHH &M E B NS H EF A SNP R
J#%% 600 bp J7%1, {#H Primer3web version 4.1.0 Chttps://primer3.ut.ee/) 7E SNP M TH514, L5149
¥ % Y Chrl 7111834 G/A-F: 5-TGTCTGGGTTCGTTTGTAATCA-3> , | % 51 % & % A
Chrl 7111834 _G/A-R: 5’- CTCCAAAAGTCCAGCACAGG-3’. LL ‘01-7a” FIEdE ik zZ FE K20 DNA N
FEbR, i R o ME % = OR L DNA A B 7= i Phanta Max Super-Fidelity DNA Polymerase (P505) 47 PCR
P4, PCR R NiAA % N: 1 uL Phanta Max Super-Fidelity DNA Polymerase, 25 pL 2 x Phanta Max Buffer, 1 pL
dNTP Mix, 2 pL 10 pmol - L 514 C LIS R E 5140 % 2 ul), 0.1 pg #itlk DNA, #h & ddH.0 % 50 pL.
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Table 2 Statistics of quality evaluation of sequencing data

Fih FPRETB OB RO Q0 Q30 GC TEMFRE (X)) IXERR (%) 10XEHE (%) BRI LA (%)

Sample Clean reads (bp) (%) (%) (%) Average depth (X) 1 XCover ratio(%) 10X Cover ratio (%) Mapping rate (%)
Clean base (bp)

01-7a 60,151,675 18,045,502,500 96.79 90.60 37 47.30 95.10 87.70 98.48

WEEAMZZ 60,055,719 18,016,715,700 96.31 89.34 37 46.20 95.20 87.80 98.60

Ordinary

huyou ZZ
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# 6 D EALFURIIN P AR LN, BHEFTZRINZ SNP (Chrl_7111834_G/A) i,

A. Sequencing electropherogram of the PCR product of ‘01-7a’; B. Sequencing electropherogram of the PCR product of the
ordinary huyou ZZ (ZZ); C. Comparison of the sequencing results of the recombinant plasmids harboring the PCR product from
either ‘01-7a’ or the ordinary huyou ZZ (ZZ); the boxed area indicates the SNP (Chrl_7111834 G/A) locus.

[ 1 °01-7a’ FnEi@&EA4 ZZ 18] SNP #Y Sanger JUFFI8IE

Fig. 1 Sanger sequencing validation of the SNP between ‘01-7a’ huyou and ordinary huyou ZZ

2.3 AS-PCR #1 dCAPS 3141i% 3t
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TER Ge it % 01X AN SRl AR ) AS-PCR #I dCAPS 514,

17> AS-PCR 514 3° R b Bk (19 AN BE RS AN e 56 A 40 1) 51 0 RVRSEAR (19 45 45 A AT, DR WP 7 55 57 66 PRI R

SIW 3 Ko B AN 1AM E R BN (B 20 BEFTETE 7 X AS-PCR 514, HA RiEsI4
LR, RS EAT A R R R AS-PCR-F1 F1 AS-PCR-F2 51 #11) 3° Kufifd L 55 <01-7a”
Hm i 2z ME (B 2). UM AS-PCR-F1 RAEM ‘01-7a” 1 A2, [F2 AS-PCR-F2 HAEM
@AM ZZ Thy AT, ST 205 bp.

SNP A7 g AN 2 FR AL N VTR R0 i, AREELHTT K BBV 1 22851 (CAPS) #rid. T SNP
75, @ AR5 2 R A RCIEE C, ok — NSO R R K PCR &7 38 =4k 45 FspBI B D)
Arst, BIMIFAR T —XF dCAPS #ric 514 (KBl 2). Zhric PSS R Z: W SAMATEL DNA YRR I 1
A KO 176 bp (5%, HIRA2 ‘01-7a” ikl DNA BT, Frd 18 10 431 7T LAY FspBI B Ak
K43 0N 152 bp £ 24 bp BIZ6TE (K 2).,



dCAPS-F: 5°- GAGTCGCAGAGAAATCGCCTTTHT - 3 LIEHELL « GAGTCGCAGAGAAATCGCCTTTGEFQGGAGA

| ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ | ‘ | | -R ordinary huyou Z7Z Not FSPBI i
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01-7a : GAGTCGH Al 7 {
01-Ta GAGTCGCAGAGAAATCGCCTTTGTTAGGAGA 8 GAGTCACAGAGMATCGCCTTTGITAGEAG

FspBI site
AS-PCR-R
A——
Chrl_7111834 G/A-F dCAPS R Chrl_7111834 G/A-R
—- A—————
| | | | |
0 322 447 472 478 486 498 506 (bp)
SNP:G/A
r/’ N
Chrl1_7111834_G/A-F: 5-TGTCTGGGTTCGTTTGTAATCA-3’

EIHMZL ordinary buyou 72 GAGTCGCAGAGAAATCGCCTTTGTTGGGAGA E Chrl_7111834_G/A-R: 5'- CTCCAAAAGTCCAGCACAGG-Y
N | dCAPS-R: 5'- CTGTGAAGTTTCAATTGGCCCATTASS'

AS-PCR-FZ: 5°- GCAGAGAAATCGCCTTTG AS-PCR-R: 5’- CGTGTGGTCTCCAAAAGTCC-3’
01-7a  GAGTCGCAGAGAAATCGCCTTTGTTAGGAGA et s e s s s e =
T | dcaps: 176 bp, 152 bpt24 bp
AS-PCR-F1: 5°- GCAGAGAAATCGCCTTTG -3 '\\ AS-PCR: 2035 bp ,,'

HHERIIRIE C 2 N ST NBIHSICHRAE, IR RIZEA /& SNP (Chrl_7111834_G/A) L 5 4H sk
The artificial mismatch base C was boxed and the SNP (Chrl 7111834 G/A) comprising bases are underlined
[ 2 AS-PCR #1 dCAPS £ F#rig 5|1~ EE

Figure 2 Schematic diagram representing the primers for AS-PCR and dCAPS molecular markers

2.4 AS-PCR #1 dCAPS Rz %

R BT IR %) AS-PCR 314, LA “01-7a’ FIEEH Ik ZZ ) DNA B, PCR 41645 BanE 3A
fizm. X+ €01-7a”, M AS-PCR-F1 24 FJif 51 ¥ i o] 47 38 H 5 T BE 205 bp AHAF I 264, i LA
AS-PCR-F2 N L5 Wit WA Y 14, mdbIWr 01-7a” 7E Chrl 7111834 G/A £ SR AN A/A; DL
WIE M ZZ DNA AR, F G850 ‘01-7a” B4R, BPLL AS-PCR-F2 24 RS Y0 ol 14 15

F 5K 205 bp MFF K144 1M LA AS-PCR-F1 Ay 3 51 400 A 5738, W5 5@ A ZZ 1)k R AL
G/G. AS-PCR ¥ 45 5 5SS R —8, F£WiZ AS-PCR Arid IR A L

L T E 1 —XF dCAPS 514, LA <01-7a” &A1 @ 54 ZZ DNA Bk, PCR ¥ 345 a1 3B
Fios, B35S T E 176 bp HATHI R (HAALL “01-7a” Wl DNA JyBARIE, PCR vl # G Y]
B 25K 253 2 152 bp A 24 bp 15677, LI <01-7a” 7E Chrl_7111834_G/A i LRI BN A/A;
DA @ Bl ZZ DNA BRI, PCR Atk ), RUE @Sk ZZ iR AZ A/A. dCAPS 3t
SIS R —8, K% dCAPS Frid IE#IA AL
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A. AS-PCR ¥, F1 Al F2 %54 AS-PCR-F1 fil AS-PCR-F2 5|#J%}; B.dCAPS [, ND D 4355 A EgTIxt
WEMBETI RN 27 $R A BB ZZ
A. AS-PCR reaction, F1 and F2 represent for the AS-PCR-F1 and AS-PCR-F2 primer pairs, respectively; B. dCAPS reaction,
ND and D refer to the non-digested control and digestion reaction, respectively; ZZ stands for ordinary huyou ZZ
[ 3 01-7a’F i@#AM ZZ B9 AS-PCR # dCAPS R K
Fig. 3 AS-PCR and dCAPS reactions for ‘01-7a’ huyou and ordinary huyou ZZ

2.5 AS-PCR #1 dCAPS ¥RIZ7E 12 A LS R P A R A
ik — L IAIE AS-PCR Fric F1 dCAPS FRic A 2, Fbrid B T 12 e ihbiAr R S0 X 12 63

FAAAA B 55 7 X B R SR, L3S C01-7 B 4 4y, oA B 8 4 (38 1D 45 % B, AS-PCR-F1
Fesw SILERTA 4 4 <01-7" EAMAORL B399 38 H U BE 1 27, A HAR SRRl AT RE B3 ARAF 3091 (&
4A); AS-PCR-F2 WTERTA 4 i ‘01-7" MAEBMAI “ME2l” AN IUY 5270, 175 F AR B Al 2 B

(E 4B). dCAPS bRt/ &, B S RIS 8 1 176 bp (464 (B 5A), B ZES, BAEMEHIR
FIVERUIEEREYI S, 4 4y C01-77 WAAMATRIS B 152 bp IBEVI =40, M0 3 43 @SR, SIRICER ay W
MEER by 0N, CEHL P& RMERY) (K SBY. B Mg’ Ab, CLESSRBFFETIE. M
FEPIFIAR I 73 BT R I AR TR 15 0L, RIUATEM A AS-PCR R B BIR AE 1 4%, #E dCAPS
AT AR PR K EERETE 152 bp 3E 176 bp M B . J5 A4 Sanger M7 70 M &5 X LIS AE T iR
.
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A. AS-PCR-F1 3|¥%t; B.AS-PCR-F2 3|¥%t; 12 i EHME B ILE 1

A. AS-PCR-F1 primer pairs; B. AS-PCR-F2 primer pairs; refer to Table 1 for the information on 12 accessions
4 AS-PCR 53 FHRICTE 12 AR RIS A P HI R A

Fig. 4 Application of AS-PCR molecular markers in discrimination of 12 huyou accessions
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A. Before digestion; B. After digestion; refer to Table 1 for the information on 12 accessions

[ 5 dCAPS 9 F¥ric7E 12 {8Ass RIS R a2 B

Fig. S Application of dCAPS molecular marker in discrimination of 12 huyou accessions

SN RIRRIC AR IX S SRR P Chrl 7111834 G/A A7 S REPR 40 B IR T S8k, hiX 12 3 bh ek
fR)3X — SNP {7 £ 3 541347 7 PCR 4714 FoF% A Sanger Ml FEI6IE o U5 U X 45 SR £ 8, BTG 4 47 €01-7
A RIEIX AN SNP A7 55 138 PR B AR A& A/A, T HAth SH Al 5L DR B R 72 G/G O 6 'BAEFT 7R ), 5 AS-PCR Fil dCAPS

ML, I, WSS AR TN WL ZEWI S AS-PCR IR BIF I RAED Mt 4, A B



41 fESAL R R S ST M) 3 MR TS (& 6 ZERAERT/R ), FEEI M4 & R DNA [117E 1K
KEIS5 . MAE dCAPS 2 M WLl I ARTUIEG U v BOW 2 B TEIX BRI WELL A7 1E RAR I FspBI
WAL S CTAGCE] 6 B RTHERT ) ABF — 522, WL HAFLE R KRR FspBL IR s 5 N ATt dCAPS
FRICETEEXS 01-7" SN FspBLiRBIAL s A EA, Wi2tHE 38 bp, Hifi, ‘HE4L PCR F=#)# FspBI
BEVIR 62 bp M1 117 bp XPISE B, 5 “01-77 A B, ZiGis X PIRFRiC AT BLE R <01-77
EAA, BRI AR CHELr .

01-7a CTOSCCAETTCEAGTCCCAGIEARETCECCTTTGT T eI eoeTTeaate
01-7b ‘ : T

01-7¢
01-7d
HYa
HYb
HYec
HY Ya
HYYb
CH

HR

XH

I TTCTAETCTH

: ITTETEHTé

:5
e

G 61 G 67 Gy Gy G G G G
(w)

3]
(e

Consensustgggtttgctc cca ttcgagtcgcag aa tcgoctttgtt| pgagaac tgtgcctcccggttcgagcgg ga ttcta tct

IEHEFT/R (172 SNP A is 7o IUMHEFT/RI2 “WEZL° 7E AS-PCR 5IMAbA 3 NS RAR, AABHERTU R e B
AL RAR T R R IR FspBL IR AL
The vertical box outlines the SNP site; the left horizontal box outlines the three extra mutations in 'Cuihong' at the AS-PCR primer
location, and the right horizontal box outlines the natural FspBI restriction site formed by one base mutation
& 6 12 {3#A44 4 SNP (Chrl 7111834 G/A) LsNFFLE
Fig. 6 Sequencing results of 12 huyou accessions at the SNP (Chr1_7111834 G/A) site
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FE Moy 1500 b, 8 E SR T AR T PCR B94r FhRid, (HIX STk Se SRR, A 28l m)
SEFEAE, W RAPD AR %8 € (4 AN o H B S R 22000, SSR ARic AR ME X 43 3845 73 AR LA d F 27
BEE T — AR TR DGE, SNPs IR EFE . wifl . REMBEL. ZHFMMER AT
)2 R 3 B RRAC S, A DA FN PP ARy — Rl @ B R, A BEARI T 6. 2RI
MG, FE ARSI LR AR, I R R AR iR AP, AR E s H T4
PR 73 U R9T, A I PP B ] 2 PG, 4 DRI E 0 e 5 R BRSO 4248 SNP B BT B Pei 58X ‘B
g, R RILRLBGEAR RO 90-17 Jp kAT T R AHEN b, RIS LRl A
EMFEEWEEL T, @Id Sanger W/TLUE T ‘B 1 FH Fig 54 SNPBY; Guan 5| H 360 17
A 5T P 4 A5 DR 2 S0 e s e A 1 e 775 A SNP A B A1 B Serra 255X ‘Rocha” 2L i)
8 MNTEMERHEAT TR R A ENE, LA IANERE, $24 AL T-9B5 751 B 216 4> SNPB2. AHF 7T
XfC01-7a” AMREEE TN AL S TR 7 AR E D, % SNP #E-4T 11248 . AT 20 ThRid



TERAH, W52 AES SNP K AEYE Bt 28, JETh3RE — 25 SNP, JTK T AR
AS-PCR #1 dCAPS #xic, AN 7 #HM ERIBE A E, Wl v e R R R LIRS 22 .

AS-PCR #RiCHl dCAPS #Ric#B 2% T PCR (] SNP # 8 7ik, HHEIER . MREEM L. F,
PIE WAFER BB A AS-PCR FRicHE T dCAPS #Ricii 5 EINZ G, (HHXF PCR R NAR R A 5
Bk, I HIBE & HILRBAPERS, RIS PCR & &b 417y Huffl . Tm B, PCR JEIA B S A A S0 K5 (Y
TR, LI R E B IS T PY . dCAPS FRICHHEL T AS-PCR brid BEARE , (HH T L8 A DI R EL 5 5t
— TR BN T dCAPS M HTIIEAS . [FIF, dCAPS 75 BI6 id B A BEI N 1], BB (5 b 78 3 g 1)
WG CRIEMET 0, DUaRSm LR AR . Ah, BIRARREAS SNP AL S ESEE I I o — AN R A 5N
BEYIFNAL s, BRI 2E SNP JovE T dCAPS brid R . Bk, WFbrid ik & A, wWaaEH.

KRHFFEIF R ) AS-PCR F dCAPS Aric R HRITT X 43 “01-7" #HMl. ‘Hasr” 5HARSM. 254
AT LA KOG SNP 3R PP S 45 SR R B g S ARSI AR R R E R, HETE RS IR s AT AN,
MR EEHE— B HA fail— BEAERY R LIS, & XML AR H4E SNP U3 741,

HL RS C01-7 WRh. @SR SIRROCRE ay SIRIDCRE by L0 BIRIIE A — 2 CRIVENE EHE 99.6%),
PRl BRI WL R Sl . A FETF R AIARIC M REIX 20 Bk <01-7" SRR BT Z A0 H AR SR R
JE BT BGAIE B £ 4l SNP A7 5 3 F T R R ARAT o

4 g5k

AREFFEFIH C01-7a M@ 22 HEWD 456 H AL E MW 75, R8T — 444 SNP
(Chrl_7111834_G/A), ‘01-7a’ A @AM ZZ WIEEITL 509 AJA F1 G/G. #— B HIX 4> SNP K Ak
AS-PCR #l1 dCAPS #7id, £ 12 3 HMA R BRI R, XA bR s BT RRE <0177 A AR A
X5y BT WG 75 SNP U E P A eSS T, FBOXFIF > FARICe vl Lok g A HAdA
M S R . ABEFCITR T RS AR R R RS, BTE RN FARC AT R T 01-77 #AAh. B
O BT AN SR, FIT RGO, AT Bl L SRR A A . BT SNP MR T A, R M
40 5B MR GO RAN BRI, AL Wil SR AL A 10 B SRR R P 81 [RIVE T A 99.6%,
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