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o FISH PCR o FISH
PCR N/A-nv 11
1
1.1 6  ( Manihot esculenta Cra—
ntz. cv. M. SC6) . 8:30 ~10: 00
1.5h ( : =3:1)4 C o 75% 90% 100% 5
min 70% -20 C o
1.2 SC6 Bl
37 C (5% 4% ) 4.5h
5% Giemsa 12 min o
1.3 Yao N/Adnv 11
° PCR
MeNINVI 2 3 47 8 10
MeNINVS 6 9 nINV1 SC6
DNA.
1.4 PCR DIG/BIO-Nick Translation Mix for in situ
probes( Roche) » FISH, 70 C 2 h
70 C 70% 5 min -20 C 75% 90% 100% 5 min;
30 uL :90 °C 10 min; 37 C 20 h.
42 °C 2 x SSC 20% 1 x PBS 10 min (
) i 1 xPBS5min 1 xPBS( 0.1%
100) 5 min 1 x PBS 8 min 30 L. 10 g * mL™"  DAPI( DABCO) o
1.5 PCR 10 PCR N 50 uL. PCR
PCR ; 37 C 0.1 xPBS 5 min; 5%
BSA 37 C 20 min 20 ug * mL™"  Anti-DIGFluorescein 1 h; 40 uL
DAPI( DABCO) o
1.6 BX51TR32FA1-A03 Photoshop Song
' SC6
= (m) 00,
(jam)
2
2.1 MeNINV5  nINVA PCR MeNINVS — nINV1
SC6 PCR 1 2, 12
N MeNINVS — nINV1 1 2 ( 1A~C 2A ~B)
( 1D 20, 2 SC6 o
MeNINVS — nINVI1 46

22.71 80.71( IE 2D).
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10 pm

Pl 1 MeNINV5 JEH JE PCR 454 18] Je 4% Al
L@ KR MeNINVS 1455 A 5
AT B8] 5 Co v 0 s D B B E b 350 40 i A% 78 14
Fig.1 The results of in situ PCR and karyotype of MeNINVS gene
Green arrows indicated the signal of MeNINV'S
A: Interphase; B: Prophase; C: Metaphase; D: Negative control; E: Karyogram of metaphase cell (C)

10 um 10 wm 10 um

K12 nINV1 SER AL PCR 4558 5] b % Al
ATk TR R nINV1 BIE 5 07 5
A VBT FNET 0] s B W03 5 G SR XS AR D v 400 400 B A% 7Y
Fig.2 The results of in situ PCR and karyotype of nINV1 gene
Green arrows indicated the signal of nINV'1

A: Interphase and Prophase; B: Metaphase; C: Negative control; D: Karyogram of metaphase cell (B)

2.2 MeNINV2  MeNINV3 FISH DIG MeNINV2 BIO
MeNINV3 SC6 FISH ( 3)
. 2 ( 3A-~0Q)
( 3D) MeNINV2 — MeNINV3 SC6 .
MeNINV2 ~— MeNINV3 SC6 9
5 51.88 91.75( 3E).
2.3 MeNINV4A  MeNINVB FISH DIG MeNINVA BIO
MeNINVS SC6 FISH (4
. 2 2 ( 4A~C)
( 4D) MeNINV4  MeNINVS SC6 .
MeNINV4A — MeNINVS SC6 6

16 43.16 76.33( 4E).
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5 3 MeNINV2 Fl MeNINV3 FEIR 1) FISH 25 2 15 B 4% 84
LA Sk FT 7R MeNINV3 B {55 B i s 2 G135 3K 7R o MeNINV2 (9455 605
AT B0 5 C o 38T 5 D B B vl S50 4T A 8 14
Fig.3 The result of MeNINV2 and MeNINV3 gene detected by FISH
Red arrows indicated the signal of MeNINV3; Green arrows indicated the signal of Me NINV2

A: Interphase; B: Prophase; C: Metaphase; D: Negative control; E: Karyogram of metaphase cell

10 pm

Kl 4 MeNINV4 F1 MeNINVS8 ZE[H i FISH 45 R Pl J 4% 7l
LLEE Sk TR S MeNINVS W55 37 5 ZR (15 Sk I 7R 0 MeNINV4 #9155 37 a5
AT BB Co P T D [T M X B E . o 400 4 i A% 2 [
Fig.4 The result of Me NINV4 and MeNINV8 gene detected by FISH
Red arrows indicated the signal of Me NINVS; Green arrows indicated the signal of Me NINV4

A: Interphase; B: Prophase; C: Metaphase; D: Negative control; E: Karyogram of metaphase cell

2.4 MeNINV®O  MeNINV1O FISH DIG MeNINVO BIO
MeNINV10 SC6 FISH
( 5 . 2 1~2 ( 5A~CQ)
( 5D) MeNINVO  MeNINV10 SC6
. MeNINVO ~ MeNINV10

SC6 4 68. 52
95.35( 5E) .

2.5 MeNINVI MeNINVG  MeNINV7 FISH MeNINVL 6 7

DIG FISH . ( 6-~8)
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. MeNINVI MeNINV6 — MeNINVI 2 ( 6A~C 7TA~C 8A-~
C) (6D 7D 8D) . 3 SC6 .
MeNINV1 sc6 11
( 6E) MeNINV6 7 sc6 7 17 ( 7E 8E) 3

40.10 15.38 57.97.

5 MeNINVY F1 MeNINV 10 3] FISH 45 5L 18] FoAz
LLAA T 3K BT 7R 0 MeNINV 10 B9AF 5 AL 55 2 (B85 3k BT s 9 MeNINV9 #9145 5L 5
AT B AT C o 095D B X B v B0 40 i A 7 1]

Fig.5 The result of MeNINV9 and MeNINV10 gene detected by FISH
Red arrows indicated the signal of MeNINV10; Green arrows indicated the signal of MeNINV9

A: Interphase; B: Prophase; C: Metaphase; D: Negative control; E: Karyogram of metaphase cell

Bl 6 MeNINV1 JH:[H i) FISH %5 R P& K % 2
LA HT K TR R MeNINV 1 A5 5 2%
ATV 5 B: B30 C oo 9T 5 D BV S« o 309 40 v 4% 2 el
Fig.6 The result of MeNINV1 gene detected by FISH

Green arrows indicated the signal of MeNINV 1

A: Interphase; B: Prophase; C: Metaphase; D: Negative control; E: Karyogram of metaphase cell
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10 pm 10 pm

K7 MeNINV6 A (1) FISH 25 4 el K i )
LA S TR K MeNINV 6 1915 537 53
AT BT 5 Co 5 D 2 B PR XS B E . rp S5 240 g % L IR
Fig.7 The result of MeNINV6 gene detected by FISH
Green arrows indicated the signal of Me NINV6

A: Interphase; B: Prophase; C: Metaphase; D: Negative control; E: Karyogram of metaphase cell

10 um

5 8 MeNINVT 5:IH (1) FISH 45 3L 5] Je 4 Al
BT KTR K MeNINVT (9455 3 25
AT BB C P 0T D M X B E o 400 40 i % 2 [
Fig.8 The result of Me NINV7T gene detected by FISH
Green arrows indicated the signal of MeNINV7T

A: Interphase; B: Prophase; C: Metaphase; D: Negative control; E: Karyogram of metaphase cell

2.6 N/A4nv SC6 8 N/A -
Inv 11 ( 9, 9
MeNINV5 MeNINV9 MeNINV10 4 ; MeNINV4A — nINV1
6 ; MeNINV1 . MeNINV2 .MeNINV3 MeNINV6 MeNINVI ~ MeNINV8

1195717 16 o /
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Fig.9 Karyotype idiogram of Cassava SC6
1 (Note ) : D:MeNINV 10; @:MeNINV9; 3:MeNINVS; @):MeNINV3; &:MeNINV4; ©:nINV1;
(D:MeNINV6; @:MeNINV?2; @:MeNINV 1; 10:MeNINVS; AD:MeNINV7
3
FISH
FISH o 11 MeNINVT
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2
; DNA o
N/A-nv o
( SBEI SBEII) . ( GBSSI GB-
SSiI) ( MeEFI) . ( MeHXK2) (SUT4.1 SUT1 SUT4.2 SUT2)
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Chromosome Physical Location of 11 Members of Alkaline or
Neutral Invertase Gene Family in Cassava

ZHU Liguang' > LIU Pingping' OU Xiangmei' WANG Ying' GAO Heqiong' ZHUANG Nansheng'
(1. Institute of Tropical Agriculture and Forestry Hainan University Haikou Hainan 570228;

2. Tropical Crops Genetic Resources Institute Chinese Academy of Tropical Agricultural Sciences Danzhou Hainan 571737)

Abstract: Alkaline or neutral invertase ( N/A-dnv) is a key enzyme for starch synthesis process in cassava.
Chromosome specimens were prepared from the bronze-coloured tender leaves of cassava variety SC6 and 11
members of the cassava neutral or alkaline invertase gene family were physically localized by fluorescence in situ
hybridization ( FISH) and in situ PCR. The results showed that genes MeNINV5S  MeNINV9 and MeNINV10 were
located on the chromosome 4. MeNINV9 and MeNINV10 had percentage distances of 68.52 and 95.35 from the
signal locus to the centromere on the short arm respectively and MeNINVS had a percentage distance of 22.71
from the signal locus to the centromere on the long arm. MeNINV4 and nINV1 genes were located on the long arm
of chromosome 6 and their percentage distances from the signal locus to the centromere are 43.16 and 80.71
respectively; MeNINV6 and MeNINVT genes were located on the long arms of chromosome 7 and 17  respective—
ly and their percentage distances from the signal locus to the centromere are 15.38 and 57.97 respectively;
MeNINV1  MeNINV2 MeNINV3 and MeNINV8 genes were located on the short arms of chromosome 11 9 5
and 16 respectively and their percentage distances from the signal locus to the centromere were 40. 10 51. 88
91.75 and 76.33 respectively. The linkage relationship was discussed between the N/A-nv gene family and
other genes located on cassava chromosomes.

Keywords: Cassava; N/A-nv gene family; FISH; in situ PCR; physical localization



