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FLR AL ZREME X T IR A B ZmNRT 1B =W 6E , R R & ZUIL S 200 2 Fhric BA m 28 S, A0 55 i3 50 s
JAE 2 A 0 Gt At DX 000 25 D)y R 6 507 43 S B 23 M gt AL BE AR R 60 1) oK 1 38 R 1) ZmNRT1.1B IR 4 5 X k47 2 25040 #r
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J7 5 48 S 18 DL AT K 60 £ 1K F 38 R AR 43 R 20 A B A5 Y AR 29 > SNP 7 54 T Y 6 AR [R) SCEAS R 1A InDel 37 53,
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Genetic Diversity Analysis of Nitrate Transporter Gene ZmNRT1.1B
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(1.College of Agronomy, Jilin Agricultural University, Changchun 130118; 2. Institute of Agricultural Biotechnology,
Jilin Academy of Agricultural Sciences/Jilin Provincial Key Laboratory of Agricultural Biotechnology, Changchun
130033, China)

Abstract: Nitrate transport protein, ZmNRT1.1B, plays an important role in nitrate absorption and transport in
maize root. The sequence polymorphism of ZmNRTI.1B is a key for understanding the biological function of Zm-
NRTI.1B and developing molecular markers for efficient utilization of nitrogen fertilizer. In this study, database min-
ing and coding regions sequencing were used to analyze the polymorphisms of ZmNRTI.1B coding regions in 507 in-
bred lines from an association analysis genetic population and 60 maize inbred lines. The results showed that most
of the mutant sites were identified in the 5'=UTR regions and intron regions of ZmNRTI1.1B. The coding region of
ZmNRTI1.1B was highly conserved. Only 29 SNP sites and 1 InDel site were found in the coding sequence of 1,788
bp, of which 23 synonymous mutations and 6 non—synonymous mutations were found. According to the sequence
variation of the coding regions or the amino acid sequences translated from the coding regions with non—synonymous
mutations and the InDel site, 60 maize inbred lines were divided into 20 haplotypes or 8 haplotypes, respectively.
The homologous modeling results showed that the mutation of Asp286Ala in amino acid sequence and the insertion
of Ala at 292 could lead to the change of protein folding and change the structure of the protein.
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REN)BHY - KEEEROEZ — K
MY EREE P RIEEZENMENY. LHEPF
FEHLA (B A RS A SE) A ILE R E R
REMF)ELZFESRR, HPMESRAERS
PR R R Al R 7 i B M T NOy
4 Wz WAL AT 43 TiC 2 OC HE L RH AR RO B B K
NO, A5 #7& PN NO, [ IV 332 i Al NO, I 3 1 5]
B ) FL AR T B R R i R ok AT . H
A2 &5 NO, ¥ s SR R TGEA 44, 3 ) 2
MR 8 %% iz /& 1 (NRT1) | i B2 £k % iz 1A 2 (NRT2) |
SE TmE R A (CLC) 12 B B 73 38 A G ) &
#) (SLAC/SLAH) . NRT1 5% &£ 2l K 26 A A7
TR b 5 52 7 PR B, NRT2 57 1% 32 58 1 5 555 0 ) il
ik £h %% 32 2 M R, CLC F SLAC/SLAH % 1) 1,
DR A A R R AR A W N S

1 F5 IF AINRT1.1 (AINPF6.3 5 CHL1) J& #8 ¥)
H AR — A Bl R G R R D il TR R B is B A
ANRTI.1 J& T NPF R 0, AL S5 PR
WO PR £ , 38 7 AR 18] M b 35 40 5 38 i R R P &
HEZEA/EH, T B AT C 24408 534 NRTI1
FIERL G . AINRTL.1 B A X6 1 38 o ok 28 i
iR 1k ok i ACNRTL.1 36 M A 5% D) 81 26 /0 i
B AINRTL.2 B T J2& — PP IK 2% A7 il R & %
iz B M Ah, i fig iz B % R (ABA )™ AINRT1.4 &
B ST AR & AE NO,™ 5 AINRT1.5 2 5% NO,-
B2 3 K A Y AINRT.6 3 % 17 3¢ 4% NO, [1]
R 1 32 s ARNRT1.7 W) 2 A aF 2% i v o & 19
NO,” [ 4 - F 43 Fid "' s AINRT1.8 76 A 5 350 3 B 2
Mo ek, 25 1 55 e f ™5 AINRT1.11 FT At-

NRT1.12 2 5 NO,; Ml i R 21 40 20 21 0 1553
B, Hu S8 Y7E KRS HROIE 52 NRT 3 [ 5% 2
A EEME A, 2F 23Kk OsNRT1.1B K i %
P25 K R 4 BE B 4.8%~16.0% , A3 %% FE %L 3.6%~
11.8% , Btk 5= & 30.3%~33.4%, Fan 25" % 3, 1
7235 OsNRT1.1B 3 PR AR 2 A8 7K A5 7 1 44 B
R, B EREKFENNLIZEE S . Wang ZHF
FEAIESE 3 26 35 OsNRT1. 1A I #F 7K 8 A0 2 19 W i
FIH R

T oK E AR B AR, 1 it AUIE AT LA AL
PEHE FORIE = o SR K A ZIE AR B AL
A 30% A AT, T A A% B oK EUIE R R0CR
—HEEKREMU P EENRFRE . 2017
4E Wen 25U WK AR 18 ZmNRT1.1 B A7 K S0l B2 £
WS DI RE o A< TR A4 TF R 19 7 40 v RIOR) FH B TR
KB AR F RS, UE S ZmNRTI. 1B 3 H H
A 2 Rk A B R B R A TF) BT
VEPERURIAS R R S0 o AT 7 8 1 B 2 % TR L g
B DX S A0F 98 7 i, I R B OK A 28 RABEIR Zm-
NRTI.1B K Z 8V 50 0, 48 5 oKk A AR BE AR D
ZmNRTI1.1B 3£ 28 5, IR ARR ZmNRT1.1B 7
H AR BEAR T 0y A= Wy 2 T se , JF & D g 1 4 + b
i, B ) 2R A KR R A (B S

1 M#EF*

1.1 KEHR
AW 7T 2 B IR E 2 A Tz AR R E R 60 1y £
KEXZR,ERLEL,

®1 HLERBZTRRIEL

5 i R FF5 (HES B3V
1 B73 BSSS 31 TY6 TY30331-2-5-1-2-3-2
2 8902 Yel07%x81162 32 B113 BS11(FR)C9
3 Dan340 Lv9xWide Pod Corn 33 RO8 American Hybrid P78641
4 HuangC (HuangXiao162xZi330/02)xTuxpenno 34 Ye52106 (Yel075%Ye106)xAiJin525
5 Dan9046 Shen5003%xTie7922 35 Xun971 Landrace
6 Shen137 American Hybrid 6JK611 36 DE.EX The University of Illinois, USA
7 K22 K11xYe478 37 Yu374 Synthetic
8 K10 (Chang3xShen5003 )XChang3 38 DH29 American Hybrid P78599
9 835b U8112XYe515 39 Zhong69 American Hybrid P78599
10 Si273 American Hybrid 40 Zheng32 American Single—cross 3382
11 7884—-4Ht 78-6xH84 41 By804 BHO*
12 H21 HuangZaoSixH84 42 SC55 The University of Illinois, USA
13 LK11 Mo17xZi330 43 JING24 Unknown
14 Mol7 187-2xC103 44 PHOWC Unknown
15 HYS (HuangZaoSixYeJiHong ) xHuangZaoSi 45 HB Huojiabaimaya
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s |
FF5 ES R FF5 N R
16 Yu87-1 American Hybrid 46 shen5003 American Single—cross 3147
17 Mol13 Unknown 47 Ji63 (127-32xTie84 )x(Wei24xWei20)
18 TY10 TY30331-2-8-1-1-3-2 48 L.X9801 Xi502xH21
19 BT1 8085xThai Hybrid 49 X1502 Dan340xHuangZaoSi
20 Qi319 American Hybrid P78599 50 4F1 Improved from Mo17 by radiation
21 Gy237 ATHO 51 Ji853 (HuangZaoSixZi330)xZi330
22 Yand14 HuangZaoSi 52 TY4 TY30331-2-4-2-2-2-2
23 Sy999 Syn.D.O 53 8723 Unknown
24 W138 Unknown 54 PHO9B Unknown
25 CF3 Unknown 55 D34 Unknown
26 Dong237 Synthetic 56 8276 Unknown
27 Gy462 AIHO 57 P0O14 Unknown
28 Zong3 Synthetic 58 YFH Unknown
29 M165 Unknown 59 KX Unknown
30 7701 American Hybrid P78641 60 KWS49 Unknown
1.2 DNARE CCTTTGAATACTTGGCAT-3", B & {7 & i /& 1 i

XF 60 9y F 38 RAE S M HIHUHT B 122 5 em 4b
R RL SR FH VR ZEUT BE  TUA B, CTAB %
P HCEE R 41 DNAP, 19% T JE 0 56E 11 P DK A DNA
B 5¢ %, Nano Drop2000c f3f 1 43 ' Y6 B 11 =&
DNA B 5 AR B ST i, BT 20 COKFRAG A7 &
1.3 PCR¥ 1% % DNA Il

#2 P& MaizeGDB (http : //www. maizegdb. org/) |
L&A TF 1 B73 v4 JF #4751 98 31, PCR ¥ 3
ABEIL 2 B ar B SE —Ah B TR AN T2
8] 25 1 400 bp FI5E PP BT 249 1 300 bp, Hr ¥~
B — A TR AN T2 MBS A FL
5'-GCAGCAGCAAGCATCGTTC-3', R1: 5'-CTGCA
TTCCTTGCTGTGGG-3" s 4" BAE U4k i T 151 4 Hy
F2: 5'-GTTCCTGGACCACGCG-3', R2: 5'-TTTAG

Fl: GCAGCAGCAAGCATCGTTC

No PCRP™HE 8 W AR & 2 50 wL, 2xTaq Plus
Master Mix ( Fg 5% ME 8 248 9 BL 3 B0 A FR 2 A
25 wL, EF#514 (10 pmol/L) 4% 0.5 L, DNA 4
Bz (100 ng/p L)1 plL,ddH,0 23 WL, PCR F i FE /¥
95 CHIAEYE 5 min, 95 ‘C2EE 30 s, 58 °CiE k 30
s, 72 ‘CHEAH 90 s, 35 NF A 5 i J5 72 "CHE 1 10
min, 4 ‘CIAF . PCR PZH 48 H 1% B IR B 58 I |
PRI, U HCE B R BT RG S& | IR 8 H FastPure
Gel DNA Extraction Mini Kit ( 55 5% o5 ME %8 24E W) B+
B A7 BR A \) ) a7 & R AT e Il Fn gl ik . e el
W= ¥ 1) H pEASY—-Blunt Zero Cloning Kit ( 4t 5% 4=
K& EWHE AR WA A ST % 2255 10, PR EUH
PEPAB VR 25 2 (AR A BRAFD I

F2: GTTCCTGGACCACGCG

I exon3
SUTR | | I I
exonl intronl intron2 intron3

R1: CTGCATTCCTTGCTGTGGG

1 exon4

—

R2: TTTAGCCTTTGAATACTTGGCAT

FL A 85550 B T 505 = b BT 2 0 90 105190 R 5855 — 50 B 7 3055 = 0 BT 2 10 90 F U 3140 P2 47 34856 14 8.7 1
WES1 90 R2: 91458 DU A 7 RS 14

E 1
1.4 EWERFoM
F F ZEAMAP (http : //www. ZEAMAP. com) I
Variations g H? i SNP F1 InDel P 4> 3 51 X} £ K
ZmNRTI.1B SR TE 507 iy 1 58 R FE R i 47 2 55
M4y BT, K 459 X5 B 19 SNP R InDel 25 5 o 38 iof
PlantCARE Chttp : //bioinformatics. psb. ugent. be/webt-

S5 E

ools/plantcare/html/) £r $& 5 2 ¥ o4, 73 )3 3+
Y RPN I Bl T S RETT A R o

A F NCBI BLASTn 3 fiE , XF I )5 3% 74 Zm-
NRTI.1B 2R 3 U HEAT LU 00 #T , 5B &5 7, 4K
60 EAKAZLR AN TIFH, PieEsb B
T SERE B CDS i 5 X 51 o il i BioEdit X
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PP Clustal WS HE AT O X, 43 B 7 o A2
5o J¥ 50453 Hr R H DNAsp !EMﬁFﬁ T FH AN
0 1158 ZmNRTI1.1B £ [H CDS J¥ 5 i &% 1k 2 &
P 5 K F Tajima’s D* % K ZmNRT1.1B 5[ CDS

F A HEAT I
1.5 EHRERE
4 53 B PR YA 21 19 A [R] 19 £ oK ZmNRT1.1B

A R P 8 i A SWISS-MODEL Chttps : //

swissmodel.expasy.org/ ) H1 , XF HiE 47 H#AR I b —
LGS R 25 R B AR A

2 ZERE

21 EXZmNRTILIBEREF I S HES

ZEAMAPJ:EL/\ﬂ:EI’*J507@%%5?&?9’9%
e MR, K ZmNRT1.1B % A AE
5'-UTR . Vq 1 3'=UTR 1 £7 7£ SNP i i Al In-
Del v 5 (2 2) , i X (CDS) 8 A SF . £
B THE 5 -UTR 43 Ry 2 4~ A5 AL, 3'-UTR 43 My
44 BAE A

*R2 EHXZMNRT1.IBEERSSMEM S

Rk i RALHEH 2K (DAL
1 94941009 SNP T/C 5'-UTR
1 94942732 InDel A/AGT intern
1 94942931 SNP AIG intern
1 94943481  InDel AC/A intern
1 94944943 InDel  AGGGGG/AGGG  3'-UTR
1 94944945 SNP G/A 3'-UTR

H1 & 3 A1, £ K ZmNRT1.1B £ 1) 5'-UTR
IX (1 74 {i #3 AL H — A T/C (¥ SNP i 55 o Plant-
CARE (http://bioinformatics. psb. ugent. be/webtools/
plantcare/html/) I X112 X 385 8l F- T Ar 45 R &

%3 5-UTREEsHFTTH

fEH T JF 41 715 Tifig
DRE core GCCGAC +32

cis—acting element involved
ABRE CGCACGTGTC -133  in the abscisic acid respon-
siveness

STRE AGGGG 54
CAAT-box CAAT -109

Undefinition  motif sequence  +74 short function

Unnamed 4 CTCC -86

Unnamed 4 CTCC +97

FE:“+7 N DNA MY IEAE , “=" 4 DNA 9 i s , PE B S'-UTR X 46
— AN G GG B 1S 7 ATG 137 149 bp 40 ) 1E R 23 B il
TR JE A

WAZ AL A AR TE — AR 8 S motif J¥ 41, 7E A9
PR A B — > 55 ZVE H (short function) o %AV 14,
) 2% A8 1 BE 2 S B L K ZmNRT1.1B 3% K 78 AN [
HACHR Rk oA, R ZmNRT1.1B 7] figid
AW G % I8 45 DX 8 A S 5 ) 3% 58 KT B B0 | i
T 5% 1] = K il 1R 32k 4 1 fig
2.2 ZmNRT]]BE.fﬁFH:F"J 5ERZHE
Ry itk — 2L B UE oK H SRR T ZmINRT1.1B J&
KA 4 55 X 5 81 02 & DR SF AR B 5RO i
MaizeGDB |28 JF i B73 v4 ¥ 5 #1140 B 19 14
19, % 60 13 F oKk A 28 REAT PCRY 1S, I 3145
4860 £y Tk H 22 % 1 788 bp WI5E%E ZmNRT1.1B
SEA R Aip X T8, 45RERT 60 oK AR
i35 1 294> SNP A s FiT 14> InDel f37 57 (6 4) .

*4 EXKZmNRT1.1IBEECDSFIMESHEM S

i A LIRS TR EEERA S
75 T/C 83.3/16.7 ccr/ece n(P/P)
78 T/C 63.3/36.7 GCT/GCC n(A/A)
96 T/C 98.3/1.7 GGT/IGGC n(G/G)
120 A/C 81.7/18.3 ATA/ATC n(1/1)
246 CIG 80/20 GGCIGGG n(G/G)
249 T/C 63.3/36.7 GCT/GCC n(A/A)
303 T/C 98.3/1.7 CGT/CGC n(R/R)
327 T/C 90/10 ACT/ACC n(T/T)
399 C/T 51.6/48.3 TGC/TGT n(C/C)
462 G/A 70/30 CTG/CTA n(L/L)
729 C/A 76.7/23.3 GGC/GGA n(G/G)
857 A/C 93.3/6.7 GAC/GCC D/A

865-867 del/GCG  96.7/3.3 del/GCG del/A
870 C/G 98.3/1.7 GCCIGCG n(A/A)

1140 C/G 95/5 GCC/GCG n(A/A)

1239 G/C 60/40 CTG/CTC n(1/L)

1327 G/A 95/5 GGC/AGC G/S

1355 G/A 93.3/6.7 CGC/CAC R/H

1368 G/IA 95/5 GTG/GTA n(L/L)

1376 G/C 90/10 GGC/GCC G/A

1383 G/IC 78.3/21.7 GGG/IGGC n(G/G)

1392 C/T 91.7/8.3 CTC/CTT n(L/L)

1488 c/ 91.7/8.3 cce/ceT n(P/P)

1584 C/A 88.3/11.7 GTC/GTA n(V/V)

1620 c/T 98.3/1.6 GAC/GAT n(D/D)

1638 GIC 73.3/26.7 AGG/AGC R/S

1701 c/r 88.3/11.7 CGC/ITGC R/C

1707 c/ 88.3/11.7 GCC/GCT n(A/A)

1761 C/A 81.7/18.33 GCC/GCA n(A/A)

1773 T/G 88.3/11.7 TCT/TCG n(S/S)

T F RS S n A8 E R [ R AR
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1E 291~ SNP A7 5 HH VA 61~ SNP B AR T Zh it (1) 2 Ik
1%, Hofth 23 4> SNP 2 4[] SLZe 7%,

R A8 % FE I CDS A 7E I R B A
J& R B P R AR, AR BE 5T X CDS 81 i AT

T Tajima’s D il 3% , 45 B & # CDS J¥ 41 /9 fik
IEEA SR B E K (RS, R E QK
() E K BEK P, ZmNRTIIB %5 R % A 4 17 B
O Tk

R5 EXKZMNRT1.IBEEKCDSEIERSH

FHKE 2R SNP#LH InDel5tH  InDel V¥
- AR SNP " . mDel 3% 0 Tajima’sD

(bp) FO) ™) ) K& (bp)
1788 32 55.875 29 61.66 1 3 1788 0.00386 0.00348 0.35552

Hra. BRPOR=F K/ ZBVERLE, b, SNP R =FF K B /SNP AL H | c. InDel J7 K =5 514 & /InDel %4 H

2.3 EKZmNRTI.IBEFEH BEER

AW T3S0 £ K ZmNRT1.1B 3 X ) CDS
¥ 51 H AL 5 29 4~ SNP A T Indel , 3 #6745 S A3 45
4% 3L K CDS J7 5080 43 B 20 Fp AR A (R 6) .
1 “Hap6 Fl “Hap14 W # 50 A5 89 40 A 76 114> H &2
2, BT 5 R B & “Hap2 A1 “Hap4 4 Fi B 4% A4 43
MAES A AL RN, Hal X 4 Fh o5 8/ [ 22 R
b 1SR B — 28 AN IR AT 6 Bl R A A
B A HIE LD HZ RN, A, JING24(43) .

*6 B60NEKBXFRZNNRTILIBEEKRAFZE S

IR A RAE AR A SRR
“Hapl 2 “Hapl 1,60
“Hap2 5 “Hapl 2,8,16,22,26
“Hap3 2 “Hap2 3,39
“Hap4 5 “Hapl 4,24,54,55,59
“Hap5 3 “Hapl 5,11,48

6,10,15,17,20,
“Hap6 11 “Hap1l 31,38,41,42,47,
53
“Hap7 3 “Hap3 7,27,35
“Hap8 2 “Hapl 9,13
“Hap9 1 “Hap4 12
“Hap10 1 “Hapl 14
“Hapl1 2 “Hap2 18,51
“Hap12 1 “Hap2 19
“Hap13 2 “Hap5 21,30
23,25,28,32,33,
“Hap14 11 “Hapl 34,36,37,40,45,
46
“Hapl5 1 *Hap6 29
“Hap16 2 “Hap5 43,52
“Hap17 1 *Hap7 44
“Hap18 2 “Hap8 49,58
“Hap19 2 ‘Hap4 50,57
“Hap20 1 “Hapl 56

PH6WC (44) . 8723 (53) . PHO9B (54) . D34 (55) .
F8276 (56) . P014 (57) . YFH (58) . KX (59) H1
KWS49 (60) A f¢ 78 T 2 I H 4 A v o Horp
PHOWC Fl F8276 X W 1~ [ 2& & A [l T~ 24 M & 48
P B A8 R B HAE AL, 23 9 E S “Hap17 F1 “Hap20
WA A BAG RUAEAE (R 6) , HLAR B 1R o5 22

o .
SEEXT I 2 BT .
10 20 30

o e o B s 20 me me smmdlinn o s B seseremoen  m mprene ..
CHapl CCCCGCCCTA CA---CCGGG GCcCccccecccecce CT
CHap? TCCCGTCCCG AA---CCCGG GGGTCCCGCC CT
CHap3 CCCCGCCTCG CA---CCGGA GGGCCACCCC CG
CHap4 TCCCGCCCCG CA---CCGGG GGGCCCCGCC CT
CHap$ CTCCGTCCCG AA---CGCGG GGGCCCCGCC CT
CHap6 CTCAGTCCTA CA---CCGGG GGGCCCCGCC AT
CHap7 CTCCGCCCCG CA---CCCGG GecGececceceGgecce CT
CHap$ CCCcCcCcecCccCcGE CA---CCLCGG GGCcecCccecCcaCce CT
CHap9 CTCECGTCCCG AA---CCCGG GGCCCCCCCC CT
CHapll CCCCGCCCTG CA---CCGGG GGGCccCcccecGee CT
CHapll CCCCGCCTCG CA---CCGGA GGGCCACGCC CG
CHapl2 CTCCGCCTCG ‘AA---€CCCGG GLECCTETCCC CT
CHapl3 CECCGCLEeCE CC-=wt CCECGG GGCCTCCCTT CT
CHaplid CCCCCCCCTG CA---CCGGG GGGeccecceccegece cT
CHapls CTTCGCCCCG CA---CCGGG Geccccceccecceccce CT
CHapld CCCcCcGeCcecCcE CC---CCCGG GGGCTCCCTIT CT
CHapl7 CCCCGCCCTA CA---CCCAG AGGCCACCTT CG
CHapl8 CCCCGCCCTA AAGCGCCCAG AGGCCACCTT CG
CHapl9 CTCCGTCCCG AA---CCCGG GGGceccccceccce CT
CHap20 CCCEGCTCTA CA---€CCCGG GGGCCECGECC CT

2 EARKZmNRT1.1BEE 20 BER T R4S b3

24 EXRZmNRTILIBEEAREGERBEED

LIRS AT

WE5% % B, ZmNRT1.1B %% % X 77 A ) 29 4>
SNP 1, 5 23 4~ R Rl SLZEAE N s, Hodx i 6 4 R AE
i) L AR A g, S5 A SE MR 2 K T 0.05. Zm-
NRTI.1B %i 5 X i 4746 14 InDel 4 5, 7= 42 6 4~
FIETR N A R AR A . B
() 423 ZmNRT1.1B % 05 4% 17 1R 77 51) B 5% Al 2 5
R P 5 , 17 51 b ok 25 S 3R B 3 7= 4k T 8 Rl AS ]
1) ZmNRT1.1B 2382 )7 51 (£ 6) o FAA5H “Hapl |
“Hap2 . “Hap4 . “Hap5 . “Hap6 . “Hap8 . “Hap10 . “Hap 14
H1 “Hap20 Za b ] — B 2 T ) ZmNRT1.1B 2 LR )7
G, 414 FOoK AL RE T2 A, fr o5 4% i
o "Hap6 F1'Hap P Fl B A5 B} 5 45 ZmNRT1.1B
RIEBRTFH) AAFAE 1IN AL R P (F6),

HR A5 AN [7) BA 750 45 5 24 58 R 7 41, LA B73 1)
IR 7 5 A X B8 (*Hap1 ), A A& H Bk “Hap3 4b,
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Fr A A% AL ER AF 7E ArgS545Ser R A, X 2 X
53 “Hap3 Fl *Hap6 Y 5 5 ; At () B A% 740 [X 43 2 %L
S 'Hap2 & 4 Argd51His 1 %€ 48 |, *Hap5 & ‘E
Asp286Ala ) 22 48 , “Hap7 & 4 Glyd42Ser ) 2 7F ,
*Hap8 W2 7E 292 4b 5 — 4> Ala B4 A .

WNEE [R]85 b A 2 SR AT R, ke A B AR

§&. Gra WE

3]

D E

SO ST

A {@ﬁ

FUR 2 1) ArgS545Ser J2: 55 K & HE R 2848 Ol 53 — Ff
FOKA M, BARASEM LA T A, HIF R
A B T A5 (R 25 4 (& 3) 5 *HapS b B
Asp286Ala 58 78 f& 2 7K S FE R 58 78 Jy i K A BE TR
AR BT S A AR S 5 TR 292 60 1) Ala B 4
NS EOZALE H TS kA

A s B A *Hap 1 A "Hap2 8 A 458 LS (7258 "Hapl , 4728 "Hap2 , ArgdS1 0% 25) 3 B : HUA5%5 A *Hap1 H1 *Hap3/ "Hap6 5 4 45 14 L8 (72
A “Hapl, 47 K “Hap3/ “Hap6 , Gly458 {ii 1. ) 5 C : FLA% H “Hap1 M1 *Hap4/ “Hap6 &5 [ 45 44 [ 48 (264 “*Hapl , 4728 *Hap4/ “Hap6 , Arg545 i 15) 5
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