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Abstract: Maize (Zea mays) and sugarcane (Saccharum officinarum ) are both important and widely
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grown gramineous crops in Southwest China, whereas some viral diseases pose serious threats to their pro-
duction and quality. In this study, small RNA deep sequencing and reverse-transcription polymerase chain
reaction (RT-PCR) were performed to identify the pathogens of viral disease with 54 maize and 42 sugar-
cane samples collected from Panzhihua City of Sichuan Province. Sugarcane mosaic virus (SCMV), maize
yellow mosaic virus (MaYMV) and maize streak Reunion virus (MSRV) were found in 66.7%, 59.3%
and 3. 7% of the maize samples, respectively. For sugarcane plants, sugarcane bacilliform Guadeloupe A
virus (SCBGAV), SCMV and sorghum mosaic virus (SrMV) were detected in 76. 2%, 52. 4% and 28. 6%
of the samples, respectively. The genetic variability of the China SCMYV isolates, with high positive rate in
the fields, was comprehensively characterized based on the coat protein gene. Phylogenetic analysis clus-
tered CP genes of all 120 available SCMYV isolates from China (including 11 newly obtained Sichuan iso-
lates ) into five groups in relation to the hosts and geographical origins. The Sichuan SCMV isolates were
clustered in group C and E. The F ¢ test revealed that frequent gene flow existed between the Sichuan and
Yunnan SCMYV isolates populations, and the population demographical analyses suggested a trend of inter-
transmission of SCMV populations (SC/YN-group C and SC/YN-group E) between these two provinces
and the expansion of SCMV subpopulations in these two groups (SC/YN-group C and SC/YN-group E).
This is the first report to identify virus pathogens and genetic variation of SCMV isolates from maize and
sugarcane in Sichuan Province.
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EK(Zea mays L) ZFE " Z A ML EAVEY) , )2 5 209 A Wy se U5 A Tl J5ORE, 7E 3R E Al 4 7
Hh A T ML T R A A A R R A R B I R R T BT R A A, R OR B AR
W ERRLARRG . KB L IR L N 55 50 T 7E TR — 2 S R PR IX ) it KT AR A B RTE IR E &
>k EE I H RE A8 MR B (sugarcane mosaic virus, SCMV) ., 7K 78 2 2% %% 45 J% 7% (rice black streaked
dwarf virus, RBSDV) . & 4B %% B 5% %% 2 (maize chlorotic mottle virus, MCMV) . E K # 78 M5 2 (maize
yellow mosaic virus, MaYMV) | B Jé BE & K28 25 9% B (maize streak Reunion virus, MSRV)%§ 12 #J% 5 ,
P R R B R AR HBE (Saccharum officinarium LO)TEV . =F . | AR EE X 2
P, 2T R B ABRMEY) , WRA M AN . B R E SRR, HRE LR RN RN A
5 SCMV . &3R4 5 (sorghum mosaic virus, SrMV) FlH #E £k 55 46 '8 7 (sugarcane streak mosaic
virus, SCSMV) 5| A H BEIEM% , B % % 3 (sugarcane yellow leaf virus, SCYLV) 5| 3& A9 H i #5 nf
i, LA B H R 2R 4% 6 7 (sugarcane streak virus, SSV) . H R 3E 57 9% % 5 (sugarcane Fiji disease virus,
SFDV) Hl H FEFF 4R 9% 7 (sugarcane bacilliform virus, SCBV) % 5| (155 #5205 .

SCMV LEFR FH 712 430, FL5 1R A9 K 5 A6 v FH R A6 5 2 38 36 KR H E L 7% TR b 2 22995 2
i E . SCMV & A 2 Y 5 # B (Potyviridae) T8 2 Y 5 % J& (Potyvirus) WO, £ Bk, & —
g A 2 Rl B DA AR R A T SR AT AR, SRR YRR TR H S R AR Y 1 T o R
SCMV 13 Y 0] i T 46 0 | i 8 0% 1k 45 22 Al IR . e 20 0™ A 7= R D1 SCMV Ol 26 IR i 75
Rk, 301 K25 10 000 Bl H 3" K4 A poly(A) L5 H) 1 1E ke RNA BN AN, SCMV 3[4 41 %
M1 AKMZREA, BEEHYIE Y 10 4 8AE [ L S0 8 B = 4 1 PSN-PIPO H AW, 4%
HYRERWERMSICEACPH 2N ZEEN, 2 5WEHEENANEY. WEE, Uk
4% S e o B R Ol A B R I T RE RN A R SE L R TS R 4 2K ORI R S
IR SR L R [0 S

3 i A U0 R R AR A 1) 35 4% A8 S 0 BT R T T R e 10 b R0 A R AT A L . B AR T R U
PRSI AT VR, . SRR A E B P T B oK SR TR PG R M X ) AR Y AR A . R
T2 VU 1 2 B 70 00 4 DX A 1) B 22 5 VR, EG B 8 1) 2 26 7 T B A B OKR A H RE A A2 7. Sk TR PR
S TS0 X8 G 0] A R R R [ 8 A 2 AR SRS N DU B AR T R AR A 54 iy RIAE M | BERL . &
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A SRR AR Y B K iR 42 i T RERR I, DA/ RNA (5 38 5 0 7 25 5 SO )R 5 W3 5% =X 1 (reverse tran-
scription-polymerase chain reaction, RT-PCR) & X T K& FlH 15 55 45 H #4908 5 Fh 28 0 & A R JEAT R0 5 IF 9™
BEARAF DU E K F 6 AFTRE 12 5 4~ SCMV 43 By CP 3:F T 51, 254 NCBIAUEE i) SCMV T fy
HHE Y CP S50 SCMV U1 43 25 9 B A 1Y) 38 4% 748 S 155 .

1 #E57FE

1.1 ##l
1.1.1 #&

4390 F 2019 4 7 F1 RN 2020 4 8 7 DAY I BE AL A6 H ] R 45 e BLAE 0 . RRER . BEEK . KR AL AR SRR I EOK
g AR 54 FH R I 42 4y, DRAE T —80 “CUkAR .
1.1.2 #HARFHEH%

TR pMD™19-T, HA TaKaRa A #l; KGFF & Escherichia coli Trans5a, db 24 EYH AR
AR F.
1.1.3  EZ&XA

Ex Taq® DNA R4, RNAiso Plus & RNA 25U, M-MLV %5385 &, T4 DNA % #8 ., H
A TaKaRa 72wl 5 i FH# DNA g fb BISGR) & . RAR AR (R (b0 A BR 2 .
1.1.4 314

At B P 55 B WLEE 1, SCMV &l 51951 B SCERL19 ], HABK I 5] 4 F1 SCMV CP 5 K

PG IRYE GenBank 24> 25 70 2 1)k N 21 17 51) 22 J0 OGS 20 A7 I 76 77 914 ST IX 3
®1 EWEHA3NY

5194 45 (5'-3") & P14 7 BER/N/bp
SCMV-F GGCGAGACTCAGGAGAATACA K SCMV 15 4 268
SCMV-R ACACGCTACACCAGAAGACACT
MaYMV-F TCTCCTCGAACGTGCGTTCAATTG Kl MaYMV {2 ¢ 884
MaYMV-R AGACTGAATTCGGCTTTCCGGAAC
MSRV-F CTCCAGATCCAGACAATTACCAAC il MSRV {5 4 608
MSRV-R TTGAAGTACAGACGGGTCTTGC
SCBGAV-F CTGCTTGACGTAAGCAATGACGATC Kl SCBGAV {3 B 300
SCBGAV-R CGTTAGGTGCACCCACCAATAATG
StMV-F GTKTTYCATCAAGCAGGRGGCGG K SIMV 12 4 1 000
SrMV-R TGCAGACAGGGTTTCCGTCACGTC
SCMV-CP-F TGGCTTCTVGAAATGCAACC P14 SCMV CP K 531 1157
SCMV-CP-R CTGCAAACAGGGTTTCCAGGA
1.2 Ak

1.2.1 ¥ RNA #2HB % RT-PCR

BWEKEH R 0.1 g, B0 JG H TaKaRa 22 7 RNAiso Plus {57 2 I8 U6 B 45 7 A 42 BUE
RNA, —80 C kA 7745 1.

VISR B RNA i, H TaKaRa 24 Al M-MLV [ % 5638070 £ 3517 5O Sk A 8 cDNA.L & {4
A0 pl): & RNA 1 pg, Oligo(dT) Primer (50 pmol/L) 1 pL, Random Primers (25 pmol/L) 1 pL,
RNase-free ddH, O #pE 6 pls 770 C/KBIFE 10 min J5 VK ¥ A 2 min; W) BB E R KA 5 X
M-MLV buffer 2 pl., 10 mmol/L ANTP &% 0.5 pul, 40 U/pul. RNA B4 6l 5 0. 25 pl, 200 U/pL
M-MLV F % 5 0.5 pL, RNase-free ddH, O 4% 10 pL; 42 “CHE¥ 1 h. KW 3R1E cDNA =¥ M T
PCR ¥ 8 8 F — 20 “C KA P 417 %5 .
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VIR s 3143 cDNA S BEAR #5417 PCR &7 19, 5 8¢ 4 PCR S W AR & (25 pl): ddH,O 11.0 pl,
¢DNA 0.5 pL, 10 pmol/L FF#F51#4 0.5 pl, PCR mix 12.5 pl.. SCMV CP A #p ) PCR 2 I 4
(50 pl): ddH,0 37.5 pl, 10 X Ex Taq buffer (Mg plus)5.0 pl., dNTPs 4.0 pl, ¢cDNA 1.0 L,
10 pmol/L EF#E5I# 4 1.0 pl, Ex Taq 0.5 pl. PCR W AR FF&E: 94 CHIAEE 5 min; 94 C MK
30 s JAiB K 30 sGB KR BEMRIE T W E iR BERf ) . 72 “CHEM 30~60 sGRIEY 1 BEKE R E) . 34 KA
W Ja 72 CHEM 10 min, PCR P24 1% 3500505 SR i H K 20 B
1.2.2 DNA st E4 T BARR LKA H

PCR 724 FH R AR F 8 DNA 44k [51138 5] & (Universal DNA Purification Kit, TIANGEN) 2 it i} B
B A . mIo™ Y1 A pMD™19-T 8k, 3% #2 WK & (10 pL): 10X T4 DNA Ligase buffer
1 pL, FG=8) 5 pl, pMD™19-T 0.5 pl, T4 DNA Ligase 0.5 pl, ddH,O %% 10 pL, #F 16 Cid i
SR 4 7 W e A R AT T Trans5e RS2 A, 37 “CHEFRE PRICA B IE 72 B A R (100 mg/L RN H %5
FOLB R 23 P R 5% 6~8 h, W4 PCR KI5 5 BH M v B 2E 47 DU 43 At
1.2.3 B30 R AWELF SN

25 PCR K 52 FHM: 00 TR 20248 TAE 9 TR () e A PR /) D) 25 R 48 NCBI(National
Center for Biotechnology Information) #(#% FE i BLAST #E47 ¥ 51 AH L PR A6 &, A WF 58 b 78 [ 3K 15
SCMV i[53 &4 CP B2 KA NCBI 48 b 2 EAZ T A SCMV [ 43 854 CP B X 7 51 k17 R G itk
50, DL EKZEIE M E T (maize dwarfl mosaic virus, MDMV)CP 3K h4hdH, H MEGA4 k41948 3%
(Neighbor-Joining) M8 R G b # . B HURE 1 000 ™. SCMV B H BRAS 5 . BEAC /L AL R 3 L
A PRI R 4 FH DNaSP 84 #E 17 0 Frt

2 HERE5HW
2.1 M ERMHEFRERORSEN

V1A A A8 T ) SR B 25 B B o A ER 9 K A H BEAEL AR I ORI R SR AR . BE RN A
SEAR . HREM  E R R IR . Bk IR R E AR (D).

REEE ST IR AR S TP A AE RO R AN S, SRR SR I 0. 1 g IR TR i A IR AR BUEL RNA, 4T
S AR W R 2RO BRZS WA T/ RNA il 5 . Iy 4R 575 13 868 023 4> reads, EFR#ELLI K
KE/NT 18 Bk T 32 MEH MR A reads, K15 9 505 185 4~ Clean reads. ¥ Clean reads i i M 3k 2H 3& 7= 4=
S MG 59 855 % GenBank Virus RefSeq #47 X IF B A4 B 06 28 )7 51, T A B S R SL L X 2] 5 F
WA SIMV, MaYMV, SCMV, SCBGAV #l MSRV (¥ 2).

BREKXK PZH1E % PZH2E PZHT7H & PZHSH

PZH1, PZH2, PZH7., PZHS R AW 5L Hh kL 5 4 5.
B1 MIZEsgEAEBS ERAHERREER
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2 NMNRNAGEBENFEEEXRMHEERPHFEME

T 2 44 PR A i b/ %
StMV 52 28. 89

MaYMV 38 21. 11

SCBGAV 30 16. 67
SCMV 9 5. 00
MSRV 6 3.33

e E O G 32 7 T A RO L B 00 R 0 R R

Sk B0 I K R H A A A AR AN S, A SR AR B AT R ARG 54 13 B ORI 42 {5 H RERE &R
RNA, 4 M cDNA, LI 1 F5 |40 JI#E T PCR 88, Byt Wi o0 e oy vk kG 0 45 SR 26 01 . DU 1| 22 ki 48
FARHE P AT R SCMV, MaYMV Fl MSRV 3 FlUi 8¢, A th 2853 511 R 66. 7%, 59. 3% F1 3. 7% 5 H HEHS
FErp AT AL ) SCBGAV, SCMV fil StMV 3 #fig# , # R 3518 76. 2%, 52. 4% F1 28. 6 %0 (£ 3). M AEFp
I3 75 ) B PR BE S A BE HLZE B 2 4~ PCR 3738 7= 4 2 U1 i W05 3% A pMD™19-T #h ik, #% 1k K s FF i
Trans5o &2 25, PRIUBH M 5O REHEAT P 5000 22 o 77 5 43 A7 57 3 186 7= ) 24 Sy b 1o s 2 2k PR AL P 310, R BT
8 H AR R B i K SCH RERE SR B R U

3 MIBEEEXRMEEERPFRSMHEAMBLEN RT-PCRENLER

g FE S SCMV MSRV MaYMV SCBGAV SrMV

BB MRS/ AER SRR/ AER AR/ TSRS/ % B KR %
Tk 54 36 66.7 2 3.7 32 59. 3 —
HE 42 22 52. 4 — — — — 32 76. 2 12 28. 6

2.2 SCMV I EHCP BEEREEREETRAN
HHT GenBank 4l 2 i i JC SCMV U1 43 25 ) 9 BE K P 4 AR ST BEALIEHL 6 A i SCMV Y oK
5 KL SCMV B H BERE S cDNA R#dR . LA51#%F SCMV-CP-F/SCMV-CP-R ¥ CP 5 [H 4 )% %1.
P17 2 A Ak U %A pMD™19-T SR I AL KA T I TransSe 22, A0 F PRI 3 4> P
TR T E SCMV CP B F 9 (% 4).
*k4 RECPEBFIINSCMY 35

RS TS aF & FEh 5 GeneBank % 55
1 Fok PZH1 MT519598
2 3 PZH2 MT519599
3 B S PZH3 MT519600
4 oK PZHA4 MT519601
5 E5P N PZH5 MT519602
6 B S PZH6 MT519603
7 O PZH7 MT519604
8 HomE PZHS MT519605
9 H PZH9 MT519606
10 O PZH10 MT519607
11 e PZH11 MT519608

RERA BT SCMV DU 43 B W BEARTE SCMV H [ 43 25 9 B A4 v %) 35 4% 2 Ak R DA IO 1T 36 0K i 7
YRR E SCMV 3B CP JER T4, 3 GenBank 504 2 0 R 2k 3545 B A5 R VR T 3% B A 8] b X &
2 EH SCMV CP W75, 458 R Gk AR IF o0 i st 5 2 R AE 0. 70 X 45 ) ok, 120 4~ SCMV
HE B CP 3N FE A% RR IR TE A 73. 8% ~100. 0%. L MEGA4 3k FA 8 R Gk fb i, 4%

B, A SCMV W B RN 5 Ak o 32 (8 2).
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|JX047385/maize/Hebei, JX047388/maize/Hebei, JX047391/maize/Hebei, -
|JX047383/maize/ Hebei, JX047387/maize/Hebei, JX047386/maize/Hebei,
1X047382/maize/Hebei, JINO21933/maize/Hebei

lKU 171815/maize/unknown

KU171816/maize/unknown

JX047390/maize/Hebei

- JX047381/maize/Hebei

JX047389/maize/Hebei

— JX047400/maize/Shandong

L JX047396/maize/Shandong

97 | 1X047413/maize/Hebei, JX047401/maize/Shandong, 1X047403/maize/Shandong,

3 |JX047405/maize/Shandong, 1X047402/maize/Shandong, JX047398/maize/Shandong

{ 11X047415/maize/Shanxi, JX047423 /maize/Shaanxi, JX047430/maize/Henan,
. . JX047425/maize/Shaanxi, JX047429/maize/Henan, JX047392/maize/Hebei,

JX047408/maize/Shanxi 1X047412/maize/Hebei, 1X047414/maize/Shanxi, JX047411/maize/Hebei,

00! JX047409/maize/Shanxi JX047424/maize/Shaanxi, JX047406/maize/Hebei, 1X047407/maize/Hebei, C
1X047416/maize/Shanxi, JX047426/maize/Shaanxi

81

JX047431/maize/Henan 1X047410/maize/Shandong, JX047427 /maize/Shaanxi,
100 ot MN564941/maize/unknown, MN586599/Echinochloa crus/unknown,
1X047420/maize/Shaanxi, JX047421/maize/Shaanxi,
KX709876/Cymbopogon citratus/Yunnan |,447425/maize/shaanxi, 1X047428/maize/Shaanxi,
KU886553/maize/Yunnan KU171814/maize/unknown, MN586600/Digitaria sanguinalis/unknown,
. 1X047417/maize/Shaanxi, JX047418/maize/Shaanxi,
= KU171817/maize/unknown 1X047419/maize/Shaanxi,
PZH4/maize/Sichuan
77l KX709875/barnyard grass/Yunnan
] PZH1/maize/Sichuan
PZH3/maize/Sichuan
PZH6/maize/Sichuan —
AJ310105/maize/Guangdong -
100/ KR611108/maize/Shanxi ) i ) . -
KR611106/maize/Shanxi, KR611111/maize/Shanxi, AY042184/maize/Beijing,

KR611110/maize/Shanxi AF494510/maize/Henan, AJ310110/maize/Hubei, X047394/maize/Shandong,

| KR611109/maize/Shanxi AY569692/maize/Shanxi, KR611112/maize/Shanxi, JX047397/maize/Shandong,
JX047399/maize/Shandong, 1X047404/maize/Shandong, KR611105/maize/Shanxi,
KR611107/maize/Shanxi KR611113/maize/Shanxi, NC_003398/maize/Zhejiang, KT736022/maize/unknown, | A
MN586598/Setaria viridis/lunknown AJ271085/maize/Zhejiang, AJ310109/maize/Hebei, AJ297628/maize/Zhejiang,

1X047395/maize/Shandong, AY149118/maize/Shandong, KR611114/maize/Shanxi,
AY639645/maize/Shandong, JX047393/maize/Hebei, AJ310106/maize/Zhejiang,
AJ310108/maize/Henan, AJ310111/maize/Shandong, AJ310107/maize/Jiangsu,
DQ846832/maize/Shaanxi, JX047384/maize/Hebei _

AJ310104/sugarcane/Zhejiang
4100‘}AJ310102/sugarcaneIZhejiang B
1001 AJ310103/sugarcane/Zhejiang

93 AY953351/sugarcane/Fujian
100 FKR108212/sugarcane/Fujian
FM997890/sugarcane/Yunnan
L——— KR108213/sugarcene/Fujian
FM997892/sugarcane/Yunnan —
FM997895/sugarcane/Yunnan
100 KU561096/Canna/unknown
9[- KY548506/Canna/Shandong
100f | KY548507/Canna/Shandong
KU956004/canna/unknown
FM997888/sugarcane/Yunnan
——— FM997893/sugarcane/Yunnan
FM997891/sugarcane/Yunnan
FM997889/sugarcane/Yunnan E
FM997894/sugarcane/Yunnan
FM997896/sugarcane/Yunnan
PZH5/maize/Sichuan
% { PZH11/sugarcane/Sichuan
PZH2/maize/Sichuan
g5 97 PZH7/sugarcane/Sichuan
PZH9/sugarcane/Sichuan
PZH8/sugarcane/Sichuan
76 PZH10/sugarcane/Sichuan ]
MDMV/AJ001691/out-group

100

8|

&

0.05

B2 EFSCMV HhESEY CP EREFF IR RS
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AR C A SCMV 43 B H) F 2ok H B K, 1 BALM D 445 E2ok 3 HIE. kAT EKE SC-
MV P14 8% PZH1, PZH3, PZH4 F1 PZH6 £ F C 41, misk A T H B SCMV Ui 4> &%) PZHT,
PZHS. PZH9, PZH10 fl PZH11 ¥4 F E 41, £W SCMV A& b1k B W 09 75 45 bk, b
REERA LW, AT A = HBE LR SCMV 43 B9 R 2R T E 4, ok [ T ML H g - SC-
MV 538857 T D AUR B4, kAT, thvg . BeyE . rd6 ATl 48 JLAS b 3R Ut €848 0 £k By
SCMV sr ¥R 2T C 4, Bk A TRIFE £, F—4 048z E 4 1) SCMV 4 & Y] R R el —4, X
A Hby B R SCMV [ 8t 4% i bt FL oA 3 224 .

PL DnaSP5 #4315 SCMV i [ 43 B W BEIR A% 1T IR Z £ PE 0. 129 88, B SCMV w1 [ 43 85 ) #f
PR SRS S A, X SCMV 20 B3 7 M5 B 10 S, = m . rdb . vy, BV . IR S5 i
SCMV 4y B ¥ CP JE WAL AT TR Z A AT 408, S5 R W, SRIETFrde . ILPEMBEYE 3 &A1 SCMV 4355
WRAT IR SRR, BYk A T&AMEINE 2. MORIETFII, 2 FMILARK SCMV 2BYk A T2
AL B TE . H A SCMV BEAR 1 42 102 A8 S5 B A0 A X 58 85 (36 5). i &5 R 5% SCMV & Gk L i 4
Br—3%, HRTRWE 78 SCMV o [543 85 W) 19382 1% 43 Ao A8 v 45 F R .

&5 SCMV Bk cP EEREFRSHFESH

SCMV B4 53 B W A W TR 2 T 1 1%
h 120 0.129 88 0.004 32
Wk 20 0.053 59 0.004 15
(Sl 13 0.051 86 0. 004 87
| 11 0.120 68 0. 005 70
Iz 18 0.130 51 0. 005 51
) 16 0.099 24 0.004 76
=M 12 0.143 82 0.005 55

BT LIRS, 15 ERH I A AE SCMV i [F 43 & ) 1 it AL e fk i B /E I . H SCMV FE
[ ) 32 2 py o A e A TG 4%, IS 7 25 48030 M B X B8 ) SCMV B ] B8 PR of W Y 228 AL R Bk IR ot fk. Ak
FE LA DnaSP5 3438 TIN5 =mg . oG, BEPS . Wb LRS54 SCMV 43 55 W 14 8] 1) 35 1% 534k A 56
R, FREE A S E AL FEBE R A Ks * . Z Ml Snn 3 NSk me, Rt AN R Fo E¥RK
plte 2 F g MR EE R, SCMV WU = M4 B Z Y F o (6 CGRARAS RV BE PR ) 1 8t A% ZREE .
W B RAL A A% 280 2 0. 011 23, T DU I 5 HA 45 03 7 B I BEAAR IR 1) Fop {H 3R T 0,33, R BIUJI A = 7 1)
SCMV F &5 Wy R 1A 1] 56 R it S O 00 26 (3R 6) . A58 v By SCMIV 10 1 43 25 ) 8 6T 0 )1 e i s 1 DL 485 65 %
MEERAETH , 5 p AR . 3k 28 W B 3 0% 4t 34 43 A B ) S S5ORH R b X SCMIV B 119 A1 6 T

6 MISHMBIERE SCMV BEpiEEERMERR

5 N/ = i/t I/ Bk vy I/ v P/ AR

Ks * 4.416 64° 3.139 25 3.538 36 3.989 92 4.090 5
z 122.752 31 163.114 83 93.733 79 118. 382 74 166.175 59
Snn 0.717 39 1 1 1 1

Fsr 0.011 23 0.542 67 0.516 19 0.459 29 0.352 24

T o« Fom p<0.05, ZRAZH 8 L.

SCMV DU J1| il 2z T 43 15 40 [0 149 A0 6 356 DR 378 5 75 3K 1 A X3k (1] ) SCMLV T 6 A R Aoy 2 (i ol 19 1R i)
B8 HEAT 8 28 ALK, R4l SCMV i E Y CP 3 W R Gt 4l 45 8, SCMV )1 Al = 7 5 B 4
WEBEET CHMEH. R0 C 4 E 49 SCMV U1 Z B 4 58 W R e (43 51 7R B SC-YN-GpC Fl
SC-YN-GpE) (¥ JR s34, A/ 5% 3 1t Tajima’s D, Fu and Li’s D #l Fu and Li’s F 2§ 7 ¥k 3 47 o P
RN GER R, kAT C UM E Ay D)1 Rz B B Y #ERY Tajima’s D, Fu and Li's D 1 Fu and
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Li's F ¥ RHE, HRBERNG %3 X, 8 SCYN-GpC Hl SC-YN-GpE Wi Fh 75 1Y 1| Fi 2= Fg 7] RE A7
EY ks GR 1.
*£7 SCMV U FM=EHBHEET RN

Tajima’s D Fuand Li’s D Fuand Li’'s F
SC-YN-GpC —1.375 85 —1.501 95 —1.630 11
SC-YN-GpE —1.144 09 —1.196 02 —1.362 86

3 &t 5itie

AT GE ST VY )1 BE R A KR H T Ao 2 5 R 2 RR e R B 25 A B, R X SCMV 9 I 43 85 )
BRI A8 SN DL B G . FRE R BE L i KR A&, AR S e AR AR, Hil
Fe [ A ) R R H RE RS E B 2 MR A AR S A R T ok B SCMV., MaYMV
1 MSRV 3 Fipiss, MHRE E#H SCBGAV, SCMV I StMV 3 Ffis#s, Hif SCMV 25 #2 % X £ %
H TR 27 1) 0 Ji

B 5 6 Bt B 26 b X SCMIV 43 B85 ) 189 358 12 1 Ak 43 B 45 SR 57 1 3 R0 b 38 IR R % SCMLV i Ak
FO E R AR ST R [  IX SCMV 43 5 W BE AR A 3t % 0E Ak 3 M 45 R R . SCMV b [ 4 B
Wl IRy 5 Ak . BHILR Gk AL RUAZ AT 2 2 B M 0 B 45 R 3 3R W1 L i 2 0 b RS R A SCMLV (1 35t
i bt B b B E EEMAER. Fo MR BORIE T 11328 A 1 1Y )1 ZE R4 SCMV 43 85 W) Fl 2 1 4
B R A7 A B D, Xt B R R AR SCMV st 4% pE Ak 5k A% b [ AR A R A S, X T AR S i A
I 1 b B BE R B8 AR R SCMV A OC. AR AR T B oK 73 B9 PZH2, PZHS AR I
F U HBEER 5 A B R AR — 41, 33X ] G820 U7E TR R RE (A1 38 AL 3% SCMV T 3 5L
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