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Abstract;: The aim of this study was to explore the molecular basis of Hae III digestion detection
of genotypes of chicken feather speed in chicken. Three hundred and thirteen individuals in 6
strains of chickens (Taihang, Bashang Long-tail, Dawufen, Hy-line Gray, Hy-line Brown, pro-
genitor of Hy-line Gray) with definite phenotype of feather speed were detected with RFLP. The com-
mon region of occupied site(OS) and unoccupied site(US) for 538 bp, also the specific region of OS for
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1 440 bp, were digested with Hae 1II. The results showed that: 1) The fragment for 1 450 bp was the
unoccupied-site repeated sequence for ev2l ascertained by Blast. The digestion detection results of
Hae 11 for 1 450 bp were completely consistent with the phenotype of HY-line Gray and progenitors of
HY-line Gray and Dawufen, but their consistency with Taihang slow-feather cock, Taihang slow-feather
hen, Bashang Long-tail slow-feather cock and HY-line Brown slow-feather chicken were 40. 0%,
27.6%, 28.6% and 0.0%, respectively. 2) The consistency was above 92% between digestion results
of 538 bp and phenotype in Taihang and Bashang Long-tail chicken, and the other strains were 100. 0%
except for HY-line Brown fast-feather cock with 0.0%. 3) The positive rate of 1 440 bp fragment PCR
in slow-feather Taihang cock, Taihang hen and fast-feather Taihang cock was 94. 1%, 65. 5% and
0.0%, respectively, and it was 100. 0% and 0. 0% in slow-feather and fast-feather progenitors of Hy-
line gray, respectively. The 1 440 bp fragment could not be digested by Hae III and it could be a detec-
tion basis for ev21. The structure was analyzed comprehensively for the OS and US of ¢v21 in 6 strains of
chicken and it was concluded that the site recognized by Hae III enzyme in US could not be a detection
base for slow-feather and ev21, while ev21 insertion in OS and the site for Hae III digestion in 1 440 bp
were linked with the mutation of A — G and 8 bases repeated.
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(LRI R AT T 25 B0 I i D) A I 3k BT B
AN3E ) H A 5 A, M. G, Elferink 2§ ¢t 7 7 5 F

176 324 bp@E & XN PRLR f1 SPEF2 3t A % %
T 24 i Y o) 35 DR R ARG T 9k

FEAEE .1 450 bp i U1 % 2 PR B 1 I 5 A 1
P32 T RO B 4 ST, 2 B R A R R A R A
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Table 1 Primers for PCR
514 iy 51475 (5'-3") 1B KOR EE/C P BE /bp
Primer name Primer sequence Tm Length of products
F9 ATTGGTACTACAGAGAAGGTAGGAATATC
56 1450
R23 GTAAGACTAACACAGTATTCTCGAGT
538S TTGATATGGTACTGGTGGAT
57 538
538A TAGGCAAAGTGGAAGACA
1440S AGCCAGAGGCAACTTGAATA
68 1 440
1440A CTGCTCCATACGGTACACCA
1.2.2  PCR Jz A 2 F BB 7 e 1 450,538 Hae T i D) AR 3 1SR FE 7 1 450,538 F

11440 bp J¥%) PCR fK &+ :Mix 5 pL. iF 5149
(10 pmol « L™ 1)4% 0. 5 pL,JEH4 0.5 pL,ddH, O
2.5 pl. 1450 bp J3 51 J W 2 Jy: 94 °C A2
5 min; 94 ‘CZ8#: 1 min, 56 CiB 'k 90 s,72 °C ZEfif
2 min,32 ME¥ ;72 CZAf 15 min, 538 bp J¥ 5
SRR 95 °C WA ¥ 5min; 95 “CAE M 305,57 °C
Bk 30 5,72 CHE 33 5,32 DR 72 °C E fif
7 min, 1440 bp JF%] PCR & i FJ¥: 95 °C A
5 min; 95 ‘C 725 30 5,68 CiE k 90 5,30 MG H;
72 ‘CHEff 7 min,

A

bp

i

1000
750
500
250

100

i

1 000

1440 bp PCR #1454 pl,ddH,O 13 pl, 10 X M
Buffer 2 pL, Hae T 1 pL, IRAIE 0,37 Tl
BEY19~12 h, BEYI =4 1.5 20 B e A

2 # R
2.1 ev21 fJ US X 1 450 bp F 5| PCR 1 Hae 111
YIS E

ev2] WIENEE USIX 1 450 bp PCR ¥ H 19
it (B 1A) & Hae 111 BV )5 - BEREAE I 40 & 1B
PR

M 1

2345678 910
bp

750
500

250
100

A. 1450 bp PCR =#j, B.1 450 bp H Bt Hae I BEYIZE R .2.4.8.10. BFAER;5.6.7. RAEA;1.3.9. a7
A. PCR products of 1 450 bp. B. Hae III digestion result of 1 450 bp: 2.4,8,10. Wild type; 5.6.7. Mutant type;

1.3, 9. Heterozygous type
B 1 X173 USX 1450 bp PCR fNEgHI &R
Fig. 1

Result of PCR and digestion of 1 450 bp in US of Taihang chicken
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LRI 7 3R 4519 1 450 bp Ak 7 51 5 NCBI
H Nucleotide #iE P2 L XFJ5 - BHAf 1 450 bp 751 K
XN IR I 5 ev2]1 A5 KP4, K g CTTG-
GCCACT 1y GGCC 24 Hae TIT N1 AP B 47 5
EF V)5 R A 1 068 F1 392 bp P 454 (&l 1B A5
2.4.8 F1 10 ykiE) N EFAER ;9. CTTGGCCACT J7
SIS 1A G AR AJFTESR 2 1 G IEHA
TTAGTTAG 8 g4, J¥ 5174 g. CTTAGT-
TAGTTAGCCACT. JE it TTAG 4 fif £ 1 3% 2% 3
WHEKE , Hae T M1 G R BN 1 550 (B 1B 1955
5.6 1 7 PKIE) By S AR A G ARG L R 4 US Xl 24
Ak, 77 78 g CTTGGCCACT fil g. CTTAGT-
TAGTTAGCCACT W #f ¥ 51 , @l V) J5 RN 3 4
i (B 1B 1.3 19 JKGE) B 22 A 7,

Z M F. Traqi FIZE58 — S MBS0 45 R
XS P AERIEGY) 5 2 450 M IROH L RAERIEGY) 5 1 2%
WP A I GG 3 4 NI PR G
A 5 BE RS 9 A8 70 g 18 5P, WP AR T R P3P, X R R TR %
FE M RATAG (126 HD I ERK XS (36 H) R Hi4H
RN (20 ) 2L XS (47 HD V22K (10 H) Al
W22 RS AVBLC D YRR (74 HO#EFT 1450
bp 1) RELP K. 304 6 4 f /2 B8 o) 2 B XS
I A5 R W 2.,

4G US X 1450 bp IS5 A N3 2 15 4%
i/ RN R A G RO R0 o G M. 25 HORATHR

R2 6AmM/FEIG 1450 bp F REEYI AR

PIAXG 2 H % Ry 18 P AR 535 A8 A 3G
21 HOo P 14 Hog i P e 4 05 37 HR P B AG rp
1 S 18 P15 29 08 P BEXG rp 21 HO oA
.8 Homtg P2 Ak, RAT PP ARG AP A R,
PR X0 11 S X0 il 1) 48 SR 2 R 3 5 43 Ry
8.0%.60.0%.2. 7% M 72. 4%, 36 HI&PM FK
AT 10 H % 18 R4 A 1. 25 Byt 1
HAg P aliB 1A, 5 RAAE B RN 71.4%, AT LA
RSP R GG R B HFE. 20 HK
A HLARNE P NG 4 M A8 R Al AL 8 i
2R A P A X AR e P AR, 2 B
U 22 R ity AR P B X0 5 SRR U 22 RAHAR AL
B RYEE AP .CREENEPAXGLAEIE.D R
Y g PP RERG 3K 6 A R R AL D) 45 3 58
SRR 0. 0%, (HTF BTS2 22 K
A D RN E T 2 PIAHACF G (R4 1 450 bp
it 70 G 000 Ay R SR R A 2 SR P L At 43 7 G 0 32 3
EPEPIEEAS) . 2248 11 HARP ARG F 13 H AR
PIEEAGEGE) 45 R 2 kAl WD) S g 5 RN E
SEA—HGI 12 J8 P ARG A 11 248 P B XS i V)
Wl 2 Z507 S S RS R TE R AFF

DL 25 R ORAT XS L1 K R R R 22 48 (1)
US X 1450 bp /NGl L4 A 5878 55 2P 3 6 RS
K AHZ S ARG 22K R BRI AL & R 5185
R B

Table 2 Digestion result of 1 450 bp for 6 breeds/strains of chicken

e WE A A K3 1 22 K
Bt ) 4 70 AATH Taihang Bashang  Dawufen Hy-line Gray
Types of digestion AN Cock B34 Hen AN Cock  AXS Cock A% Cock BN Hen
Pt Fast 18 Slow 4t Fast 18 Slow 18 Slow 12 Slow 18 Slow Pt Fast
Z275 78 Mutant type 0 0 1 0 1 20 0 0
B A Wild type 23 21 36 21 25 0 0 2
24 % Heterozygous type 2 14 0 8 10 0 8 0
S # /% Divergence rate 8.0 60.0 2.7 72.4 71.4 0.0 0.0 0.0
1§ 22 4% Hy-line Brown WF 22 JRAH AL Progenitor of Hy-line Gray
ifi 4] 2%
igﬁ}y{i]eztcjfz digestion ~H Cock 54 Hen AR B R CH D %
e Fast 18 Slow 1kt Fast 18 Slow A line B line C line D line
Z275 8 Mutant type 0 0 0 0 0 0 18 0
BF A= 1 Wild type 11 12 13 11 15 15 0 26
&4 Heterozygous type 0 0 0 0 0 0 0 0
43 # /% Divergence rate 0.0 100. 0 0.0 100. 0 0.0 0.0 0.0 0.0
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2.2 OS[X#nUSRHEAFXIE 538 bp BRI EEL R

Blast FEXF 087 & B, 1 450 bp FF31 5 ev2] H§
7 US X4 (X54093) F1 OS [X 541 (X54094) fit
a4 B A 100 % A 90 %6, AHABLEE A 99 %6 Al 984,
He Xt X54093 F1 X54094 & B — 3 B A1 363 bpiy ¥
B TR Y5 L AR O 98 %6, 3 H. Hae 111 B Y 55 11
SAEFPF S,

Wit a4 538S F1 538A ¥ # OS X Al US X [
JEFEF 538 bp. X4 = ¥ iE 4T Hae 111 i) . PCR
32NN Rl NS IS

K 2A 7R 538 bp PCR 4% 5L 4577 B — 3 I, %f
538 bp ¥ W4T Hae 1T Y], ¥ 2B @78 1.6,
8 FI 9 UKIE Ny 2 Z57 . 43 iy 333 I 205 bps2~5,
711~ 14 33K 3 £, 4>k 538,333 F 205
bp; JKiE 10 24 1 &AW V) IF 1Y 538 bp 454 . #%
B 1 450 bp BYI25 5L 00 by P 3R 7L il U) 1 %
PP, 2 257 g Pl A, 3 S5 M BRI A L ILE K
X121 F) (i 22 K3 (5 HD Flifg 22 4538 (24 HD
538 bp MIEGYIZE AL, W3 3.

H% 3 A, 25 HORAT R P A G 23 Hl ]

A B

3

1000
50

250
100

hy 2 kA M E P 2 HEg Y)Y 3 kA e g
P34 HORATIE P A 2BV Ry 3 454,
YE AP A A 533 HORAT PP B h 32 Hilg )
N2 gk S N PR .1 RERYI A 1 4k e 18
P29 HRATIE P EEXG 27 HgY) oy 3 4570 S0
MR GR. 2 Kol 2 Zair S A, RAT IR
ISR B A PR SBI A X 1 3P R X L) 45
Fe B A BIKF] 92, 0%, 100. 0%, 97. 0% Fl
93. 1%, ¥ 22 JK A% 1A NG FRPIBEXG i) 5 25 5 5
FR—FOR IR F] 10026, 6 2% K I Pk [ B 1 i
A B 57 B BT AR A A T8 B AN 3 S FE
A HRPIEERG 2 AFEA, W2 A PR ARG 0O
R PRSP BE RS R4S P BE XS A& 16 H BRI X 5 &
W B %R 0.0% , M R 100. 0% ., W24 K
AU RS 15 H L S g5 1 5 R A e & — 3.

PLOS A1 US X [a] ¥ )5 31 538 bp b B ik 47
Hae TITG )% 5 P 3 3270 25 48 8 17 R AT A 1 48
FEWERA B L 16 22 K R A I 55 8 MEA B Ol 100 %6, 1 %
o IR RSB 20 G AN R S5 A oAt e AL 5 M e 45 R o
—3.

1 2 3 4 5 6 7 8 9 MI1011121314

A.538 bp PCR =4, B. 538 bp B B Hae I ff V)45 5 .1.6.8.9. BFA ;10 845 ;2~5.7 11 ~14. Z24 %
A. PCR products of 538 bp. B. Hae 111 digestion result of 538 bp: 1,6,8,9. Wild type; 10. Mutant type; 2-5,7,11-

14. Heterozygous type

2 OSRFAUSXEFFF 538 bp PCR = MEEITIER

Fig.2 Result of PCR and digestion for 538 bp common sequence for OS and US regions

F3I KITBBZRMEB=1E 538 bp BIILER

Table 3 Digestion result of 538 bp for Taihang, Hy-line Gray and Hy-line Brown chickens

I S s 1 2% AL
RATH ity = ity =18 Pro enitorjf)f
SR Taihang chicken Hy-line Gray Hy-line Brown g. .
Numb [ Hy-line Gray
mber o /38 Cock  #:X3 Hen /% Cock #F Hen /A% Cock  #EAg Hen .
bands i o) m I o) i o) m I A Z& B & C& DZ#R
- - - - - A line B line C line D line
Fast Slow Fast Slow  Slow Fast Fast Slow Fast Slow
1 0 0 1 0 0 0 0 0 0 0 0 15 0
2 23 0 32 2 0 0 0 16 0 15 15 0 15
3 2 34 0 27 3 16 16 0 16 0 0 0 0
g /0
HH/ % 92.0 100.0 97.0 93.1 100.0 100. 0 0.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Consistency
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2.3 EH{LX 1440 bp F3 PCR FnEg1] 45 R
BT 14408 F1 1440A 5181918 OS X 4f 57751
1 440 bp . ByUIR Bl BE K AL Ik AT WL 52 BEAR s 19 H B9 4%
7B 3A) . 1440 bp 77 ¥145 T3 AR % H 5 2
RFFH) Hae 1T [V 3 AL TR A 8 Ak HE 4 AL i
DI A IH R
KSA o8 11,18.19.21 F1 22 yKIE A H Y
7.1 440 bp Y10 & AL KRR SRR AL RS S
NI T ev2] ZENES G XS I A AN TE ev2] 4
A A Z AR B, B 3B 5 KRATHS 1 440
bp BEDI 4R ¥R YL Hae L YIJF . RATHS 121 4>
AR 52 A4S 1440 bp §7 R A i 22 KA A
VUG 60 A 15 A S 47 38 B 4 i B A
M 1 2345678 91011121314151617

YN ae

e

o

18 19 20 21 22 23 24 B

W Hae 111 Y1,

Hi5% 4 Al 0.1 440 bp ¥ 88 A9 121 HKAT
3G, Hor 34 UMY PHAE R 94. 106,29 HA2 PIHE
X PR PR 65. 59,25 HARPIAXGBH MK 0. 0%,
33 HPCPIBEXG FHMERHy 3. 0%, 22K ALBHI D
F A5 NP R TN, C &R 15 AN 18 P4 K
AEB Ry PR, DR AL R A 4 R I 9 6
ev2] [ BAPESEIEAT TR, ev2] PHAEASRR) 1 440
bp 314 2 BHPE

OS X 1 440 bp J¥ 51 Hae T I 5501 2%
] B iZ B PCR 25 3L 500 P9 IR 196 5 ev2] 19
K il 58 45— 3, 8 LK 1 440 bp iy PCR K 07F
ev2] Wi 77 ik,

bp

I } {

A. 1440 bp B Bt PCR #=47;B. 1 440 bp K Bt Hae T B4 45
A. PCR products of 1 440 bp; B. Hae III digestion result of 1 440 bp

B3 KT OSX4ERFET 1440 bp PCR =¥ & R

Fig.3 PCR and digestion result of 1 440 bp for OS special region of Taihang chicken

R4 KITEMEZKRERG 1440 bp FE PCRER

Table 4 PCR result of 1 440 bp for Taihang and progenitor of Hy-line Gray chickens

K473 Taihang chicken

W 22 JKAHAC Progenitor of Hy-line Gray

:I@jei 18 3] Slow-feather P3P Fast-feather AR BE Cx D%
VAN (E . I YA . I
X BEXS X BEXS A line B line C line D line
Cock Hen Cock Hen
FA P Positive 32 19 0 1 0 0 15 0
BA P Negative 2 10 25 32 15 15 0 15
FH:# /% Positive rate 94. 1 65.5 0.0 3.1 0.0 0.0 100. 0 0.0

2.4 HERX.KGMXF ev2] N LT
 US X 1 450 bp.ev2l i X 1 440 bp,US
X Fl OS X 44 %% 538 bp Hae I Y] L 2 ev21
)G 0 235 SR L A T A5 L0 OR AT L 22 KRG L 25 4 XY
Pt P Z Yefa ik B US X .0S XY Hae 111 i 4] 47
B ev2] 1l A IS FRRAE (B 4)
H e 5 A AT ORATHE P X Y T SEA5 A FRAE (&

AA) 5 B 58.1% . US X Hae 111 [ V107 55 4 B
AR OS XA ev2] W ATFR UL 50 —
GERRFAE . US KEG YA sl W8 B . OS KA
ev2] 4 A& LB VIO A i A G5 R SR Y
35. 50 (F AB) s 55 =45 # US X EG YIS 0 22 &
A0S X2 US X 1 58 4 5 & sl [l U) 07 8 R B R
AL b7 6. 4% (F 40,
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KRATIE PG WA 3 Fhas 4 FR1E . 25 1 Fh 512
PR T TLE A (B 4A) —%0. 15 65. 5% 348 2 Fh
518 PARG R 3 ek i (B 5C) — 3,5 27. 600+
55 3 FhEEMIHFAE A US XY Hae 111 il D) 037 55 52 B
R A AR OS X oA US KAy sg @ (K 4D)
076900, PRPIRAT A XA WG Bl 45 44 REAE L 55 1 Fp
US X Hae 111 Jig Y07 i 52 B 2E B 4l 5 R 2 (&
4E) . 92, 0% 55 —Fh iRy H 05 8. 0%, US X iy
Hae T f Y07 5 R 22 A RLCE] 4AF) o PRI RAT R
238k US X Hae 111 [ Y] 057 5 Ay 57 A= B 46 Gk 28
[ AE 4544,

T 22 ey 1 3 A X6 0 21 B R 3 2 TR 1) ) 4
FRFAE : US X FEE) 07 s A B A AL, OS XA ev2] 4

A TETG YA 5 R AAD 5 HRPIBE RS Sy iR (4 PRI 45
(I AED 5 TR 20 08 45 A6) 5518 SPIRE 114 3 78 4% g — 20
(B 4A) , fEfE US K EE 454 OS X, 3 H A
ev2l fiA .

T 22 IR A AR P3G US X il U407 05 2 4%
HRE,OS KA ev2] i A TCHGE YL 5 (& 4B) ;5 3
2T i AXCPR SR B A 5L R 2P Y R 55 4 R AE (A

E) o 22 AHAN A RN B R 230 Ry PRSP X AR
X, B A PP () B AL 25 A8 R AR (18] 4ED . DR [A] B
PP G5 A AN ] 4E; C RO ARG US X
JiE I 5 RAL Al A OS KA ev2] i A JCHE Y]
f g (B 4G

A
538b
LN 1440bp  je———"2p]
I 1450 bp ! "
Hae 11I(GGCC) Hae 111 (AGTT)
538D
B PREELL BN 1440bp  fJa—rp]
h .
o 1450 b | !
P Hae (GGCC)  Hae N(AGTT) Hae 111 (AGTT)
538b
C =8 [PREEELLLEN
1450 b )
P Hae IH(GGCC) Hae I[I(AGTT) Hae 111 (GGCC) Hae ”](AGTT)
D | 538 bp | | 538 bp |
| ™ rFy nr._l g
v 1450 bp | . 1450 bp
Hae TII(GGCC) Hae 111 (GGCC)
. 538 bp F PRRELLIEN
f———
| |- ——| ﬁ
" — 1Sz
1450 bp 1450 bp
Hae 1II(GGCC) Hae 111 (GGCC) Hae III(AGTT)
538 bp
a PERELL N 1440bp  Jee—cr|
La .
v 1450 bp 4 !
Hae 11I(AGTT) Hae 111 (AGTT)

B4 BZEEERGMAK KSR ev2l LT

Fig. 4 Structure characteristics of OS, US and ev21 on Z chromosome of chicken
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Table S5 Digestion for occupied-site and unoccupied-site regions of Taihang chickens with various phenotype

et SEHZEAL 1450 bp BEYIZEH 538 bp MEYIZEAY 1 440 bp BIMHME KL ML/ %
Phenotype Type 1450 bp digestion 538 bp digestion Result of 1 440 bp Number  Proportion

A 2 3 1 18 58.1
18 P3G -

B 3 3 1 11 35.5
Slow-feather cock

C 3 3 0 2 6.4
e3P A R E 2 2 0 23 92.0
Fast-feather cock F 3 3 0 2 8.0

A 2 3 1 19 65.5
-RRRS ] .

C 3 3 0 8 27.6
Slow-feather hen

D 2 2 0 2 6.9
PP XY Fast-feather hen E 2 2 0 32 100. 0

RO N

1 450 bp J¥F1H ev2l H 56X ¥ 51 %7 51 1E
T 22 K B FLARAR B PRSP B AR b A2 A2 N VI Hae TI1
AR5 7 51 - g. CTTGGCCACT , iy 75 H: 48 9 B 14
% S 45k g CTTAGTTAGTTAGCCACT,
KENYIEE Hae I BYIR G047 4. F. Traqi 5 DL
R ST T SR 1 3P I DR AR G s
1 450 bp J¥%1 Hae N1 f§ Y] J5 2 457 AP, 3 F50fF
KR ARG, KA e P4l 4 k. L. D. Bacon
ERI FRMAG 18 PRI E ev2] AT M
£, H US X Hae 1T BV 5 3 H R 5 OS X
e 08 XA ev2] 4 ABFYIL 5 Ry 548 T, 18
PIXG) US X TG ev2l ffi AH )7 55t ol 28 A8 Y,
TRERPIXG H A US X, I H LG U1 8 Ok 85 A= 78, iy
PART DL 3k US X Hae TIT i E) 437 500 45 4F 50 W7
ST b F Qg 22 K S LA AR 170 30 3 2 7R AR ik PR A8

{ELFE Pt b R AT A R A B R DL R 5| 2 i o
W22 48 1 R ev2] K5 ALIX Hae 111 i )
7R 25 TR R S R A 6. R AT 12 B XS R OB 2 XS
US X il DI A7 A 7 b ik R R . B9 A 4l 5 7R
Z e A PP BRE RS Sy WY AR A A L R OS KA
ev2 i AW EE I 5 R 58 A8 B, A 92 3 OS X AL
J US KME S, Ir LA GERR i US X il D) 137 o5 3
[R]85 ] Dy 2 o e AR, PRSP RS P A T 22 48 US X
it )37 35 Ry B A i Y b R RE R L7 A A
2T H W AR

ARG o OS XAF 75 1 440 bp B934 .
Bl T OS X BIh ev2] 4 A B X 38, By D) A] DL 3k
1 440 bp Fr Biyy 8 45 L FIWr ev2] 184 P IFH]
VE R i 1 T N IR ew21 g B FOUS A A 0 07 vk . 45
A PR I 7 ev2] (948 ) F SIS X A0 T Ik E
F I 97 5 B e 28 M BB DR AR L I HL A A e 1 BE T B A
FET- R TE A5 AN AR . PR P Ao il £ R A
JH 138 3 TR R A7 M A 68 00 AN S0 29 A 7 AR I
IS0 1 A 77 2 7 BT LA O 8 G P9 VB 7 11 18 5]
oo XS T 28 1 o X 1 A P KO R R R B . AL
Smith 55 F] H PCR 45 A A6 W 4 U5 1 1M 55 358 1% 70
PET L ARRIG R 1 440 bp B B 4 18 K K A7
XGRS P ARG 5. 9% Y ev2] FHMER, 18 P 1
A 34,5 %I FAPE R,

1 440 bp By~ 3% BH M 1) K AT XS 52 A4S R
22 KAAR C &R 15 ANARBETT Hae 11T BE) R
RI AR R oA AL [ U)A  AE AG A8 )5 4
A TTAG PR EER 2 REZ )75 B TTAG 1 3
WHEE IZFEREEITINE ev2] 1AM E R 2
— WA

Ry i — A 43 B 12 58 A8 A6 A5 5 X P A G &R L
B OS Fl US XA 12 58 48 A0 5 1) A7 DX o 15 Al
BtEI Y, X H B Y 538 bp i BT Hae 111 i
Yo BRI 2ZAB PP G 51, 1 D) 25 5L 5 3R 70 5 45
BB —FCRIE 92% LA . 5 US X 1 450 bp 4]
AR LY o 6000 A 28 R AR e o AT DR Ay B o ) R
YT . BRI SR WE PCRSE 22 i 3P 3K 73
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H

it 18 %

THE T 94% M K5, M. G. Elferink %42 11 T
eI ik PCR A S 7 1 P13 PR A 119 7 30
G. X. Bu 25K 718 31 PRLR J& [F 2 & 1 25 ¥4 45
AE  APRBALF X E PCR K B2 (8 (1 4 0 7 12
783 3P e DAL 30 A7 5 U O 2 0 A1 R 0
(CHREFD.

4 & g

X US X Hae 11T [ Y147 55728 55 A BEAE S 18 3P
N PRI BE ev2] S TEARTE T OS X1 ev2] i A
551 440 bp J¥ 5 EYIAL B A—G 58728 Fl/\ fig K&
AR R ERRY .1 440 bp PCR 41 AT LIAE h i
TE ev21 BFIPE A 18 P w0 3k
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