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Analysis of Karyotype and Gene Expression Characteristics in Three
Elytrigia elongata Germplasms
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(1. College of Grassland Agriculture, Northwest A&F University, Yangling, Shaanxi Province 712100, China;
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Abstract: Elytrigia elongata (Host) Nevski, a perennial bunchgrass, possesses outstanding stress tolerance
and forage quality. This study aimed to examine the chromosome number, karyotype composition, and gene
expression profiles across various ploidy levels within E. elongata germplasm. Three accessions, designated
EE030, EEO031, and Aedx, were used as experimental materials. Karyotype analysis was conducted via an
enzymatic maceration method, and differences in gene expression among accessions with varying ploidy levels
were analyzed through full-length transcriptome sequencing on the PacBio platform. The results revealed that
accession EEO31 is a diploid (2n=2x=14) with a karyotype formula of K(2n)=2x=10m—+4sm, classified as
the “IA” type. Accession Aedx is identified as a tetraploid (2n=4x=28) with a karyotype formula of K(2n)=
4x=20m-+6sm-+2st, classified as the “2A” type. Accession EE030 is a decaploid (2n=10x=70) with a
karyotype formula of K (2n) =10x=>56m -+ 12sm-+2st, also categorized as the “2A” type. In parallel, tran-
scriptome analysis revealed that increased ploidy level was associated with an essential expansion in transcript
abundance and functional diversity. Differentially expressed genes in EE031, Aedx, and EE030 were enriched
in 10, 12, and 15 KEGG metabolic pathways, as well as in 39, 38, and 64 GO functional terms, respectively.
Furthermore, core functional pathways specific to each ploidy level were identified: (1) EE031 (diploid) was
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enriched in proteins related to Chromosomes and Chromosome-binding, Stress response, and Signal receptor
activity; (2) Aedx (tetraploid) was enriched in Transporter and Hydrolase activities; (3) EE030 (decaploid)

was associated with Metabolism, Transporter, and Transferase activities.

Key words: Elytrigia elongata; Polyploidy ; Karyotype analysis; Full-length transcriptome sequencing; Differentially

expressed genes
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Note: (a)Cell division of EE031 during metaphase, scale bar=10 pm;

b)Di fKaryotype; (¢)Di f Karyot tt
(b)Diagram of Karyotype; (¢)Diagram of Karyotype pattern 1 2 3 4 5 6 7 8 9 101 1213 14
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1618 a2, 0 R R Bir oyt 7. 1400, #% Fig.2 Chromosome morphology and karyotype pattern of
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Note: (a) Cell division of Aedx during metaphase, scale bar=10 pm;

R MHIZ AT Ry FEAR ST FRAL 28 SR (o R A5 20 (b)Diagram of karyotype; (¢)Diagram of karyotype pattern
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Table 1 Chromosome karyotype parameters of EE031

etk g 5 K K R B RE LU & R Bt pR A
Chromosome number  Length of long arm/pum  Length of short arm/pm ~ Arm length ratio  Centromere index/%  Chromosome types
1 4.17 3.65 1.14 46.68 m
2 3.87 3.30 1.17 46.03 m
3 4.24 2.65 1.60 38.46 m
4 4.53 2.29 1.98 33.58 sm
5 3.39 3.18 1.07 48.40 m
6 3.31 2.52 1.31 43.22 m
7 3.61 1.93 1.87 34.84 sm

T2 Aedx L EIKZBFLE

Table 2 Chromosome karyotype parameters of Aedx

Je g > NS KB A e & LLRARE Beta iR
Chromosome number ~ Length of long arm/pm  Length of short arm/pm  Arm length ratio Centromere index/ % Chromosome types
1 4.38 2.81 1.56 39.12 m
2 3.64 3.23 1.13 46.99 m
3 3.30 2.95 1.12 47.21 m
4 3.69 2.19 1.68 37.27 m
5 3.08 2.77 1.11 47.36 m
6 3.35 2.45 1.37 42.23 m
7 3.48 1.89 1.84 35.16 sm
8 3.87 1.13 3.42 22.60 st
9 3.07 1.91 1.61 38.32 m
10 2.71 2.02 1.34 42.76 m
11 2.39 2.21 1.08 47.97 m
12 2.50 1.85 1.35 42.55 m
13 2.76 1.42 1.94 33.98 sm
14 2.76 1.39 1.99 33.49 sm




808 B

S 34 4

2.1.3 KARIE & ¥ A L EE030 % & 1k 4% AL 5 47
KA & R R EE030 19 Y (AR B H N 2n=10x=
70, R HAEAR R 3 a-o) , Je AR K 6. 40 pm, B
A 0 e AR FE 43002 8. 67 pm AT 4. 70 pm, G
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Fig.3 Chromosome morphology and karyotype pattern of EE030

T : () EE030 73 2 1 18T, 5 =10 pm s (b) A% BY ] 5 () 4% A 214

Note: (a)Cell division of EE030 during metaphase, scale bar=10 pm; (b)Diagram of karyotype; (c)Diagram of karyotype pattern
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arm ratio, MAR) FIAZ B AR X FR R 50 (As. KoMy 7 —
A L DAPE Al = 0 1 R 22 B 5T 19 A% Y 3 £k
REHCE 4D o DA TR 22 B 5T Aedx T35 L
(B FIAZE B0 AS S AR 48 B8 78 = 00 5 o e KL 1 T 1
MO R A BT, H RO A R K B AE 2 R T
EE030, A% /K K fE Al 22 HEFp 5t EE031 57 T 5 s &
ZE T T o MARM As. K2 A7 i A% Y 18 R 6 R 1Y) 56
SRR, U R, R AL AN XS AR 38 B
ARy E AR R AR L R 2 SR AT LA, —
13 A [ A8 PR R AR 22 B b B oy, DO R D BT Aedx 1Y
1% 0 2 B b R R A v 9 R R B L R HORT BE BLA
AEXT A2 2 O AL R B, AR B EE030 IRk 22, 1T =
f U BT EEO31 Y A% B RRAE fie Ay X B, 32 7 H i Ak
FEEEAR TR .

2.2 AREEKBEZEEMREKERASFT
2.2.1 AKk#HEFAMN/FEARE LN NER

AN TR A% 755 A5 M 7K OF K B AR 22 R R T 1) B S AR R
fIE AR5 43 S0 6 134 © B i A2 0 R0 A5 M AR AE 1
FE & 3 Fh it EE031 (2x=14) , Aedx (4x=28) Fil
EE030 (10x=70), 7£ 7 BEW] 1 R A 1 7 AR A, 2 L
& RNA Jf- % T PacBio ¥ & JF & 4 K B s 4Ly
ARG 31. 793Gh AR K G . & RIUR AR,
EE031,Aedx FIEE030 43 B3R 82 774 %% .89 462 7% .
178 533 4% & it it % S A CHE 8 B2 =>0.99) , DL K&
217 163 4% . 244 399 %% .502 855 % &= K AR itk & ¥R
— 8 M /¥ 41 (Circular consensus sequencing, CCS) .
R 5 . Al H BUSCO 3 T OrthoDB (Orthologous
database) [R) J5 55 $& 4 A4 H 1% 3T R 420 B 2R 5 D1 3L (A
AR R ICA G 1 e S 4 E AT S8 B VEAN L B T L
X AR B RS HE UGG AN SRS
HERA P (Il 5a) o 36T 13k s T i AR TO R B S A,
— IR 5 S5 T

2 KEGG F1 GO B8 e 1 R, & HEAR 1 AR U AR
SRR T R4 S AN 5(b) TR : EE031 F i 4L 3515
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&3 EE030 3 @iz B4
Table 3 Chromosome karyotype parameters of EE030

et i KERE FE K g G RE LU H 22 R FE KL e o fR e Ay
Chromosome number ~ Length of long arm/pm  Length of short arm/pm ~ Arm length ratio Centromere index/ %  Chromosome types
1 4.84 3.83 1.26 44.18 m
2 4.26 3.72 1.15 46.62 m
3 3.97 3.85 1.03 49.23 m
4 4.86 2.91 1.67 37.45 m
5 4.13 3.37 1.23 44.93 m
6 4.29 3.17 1.35 42.49 m
7 3.83 3.45 1.11 47.39 m
8 3.58 3.51 1.02 49.51 m
9 4.33 2.67 1.62 38.14 m
10 3.93 3.03 1.30 43.53 m
11 3.47 3.40 1.02 49.49 m
12 3.80 3.06 1.24 44.61 m
13 3.66 3.09 1.18 45.78 m
14 4.20 2.52 1.67 37.50 m
15 4.47 2.16 2.07 32.58 sm
16 3.62 2.90 1.25 44 .48 m
17 3.35 3.16 1.06 48.54 m
18 4.10 2.33 1.76 36.24 sm
19 3.77 2.62 1.44 41.00 m
20 4.02 2.19 1.84 35.27 sm
21 4.06 1.90 2.14 31.88 sm
22 3.65 2.29 1.59 38.55 m
23 3.50 2.40 1.46 40.68 m
24 3.52 2.32 1.52 39.73 m
25 3.72 2.02 1.84 35.19 sm
26 3.35 2.36 1.42 41.33 m
27 2.87 2.79 1.03 49.29 m
28 4.17 1.47 2.84 26.06 sm
29 3.02 2.48 1.22 45.09 m
30 3.42 2.07 1.65 37.70 m
31 3.12 2.15 1.45 40.80 m
32 2.99 2.19 1.37 42.28 m
33 2.62 2.43 1.08 48.12 m
34 2.89 1.97 1.47 40.53 m
35 3.75 0.95 3.95 20.21 st
o 60.0 59.81 Aedx unigenes 75 GO %48 /2 3145 13 B, FL b 2159 /> unige-
E:’ zgi ¢ nes £ FE7E 300 & 1000 bp Z [H], 33 757 4> unigenes
ﬁg 041 B K F 1000 bp,  Aedx it 5 13 5] 58 878 4~ 4 A%
2 £ 9o KEGG ¥ P 5 8 51 39 96144 4 , H o 2084 4~
% g Ssel 3858 EE030 i 3L [ 7E 300 F 1000 bp 2 ], 37 871455 3 4
g 341 s1seeosi K K F 1000 bp, GO Uil i v B 1 45 787 A~ 5%
558:0 . A, 2848 A e sk AR K BEAE 300 & 1000 bp Z [H]
1.44 1.46 1.48 1.50 1.52 1.54 1.56 1.58 1.60 1.62

R L
Mean arm ratio, MAR

4 BB BB SAE
Fig.4 Scatterplot of karyotype evolution

48 054 4~ unigenes, H: 1 31 086 4~ 1 KEGG #i ¥ /&
AT TR, 45 1584 4> s A4 B 7 300 % 1000 bp
Z (8], 29 492 4> s A B R 1000 bp; 35 9314

42 9254 He sk A K B K F 1000 bp, EE030 Ff it 15
F 125 219 4 R, KEGG U FE vE B 3] 87 788
AN SR 4114 A B AR KK JE A8 300 2 1000 bp 2
], 83 658 ™ s A B KT 1000 bp, GO ¥4 ETE
B3 100 231 L A, 5538 M6 S A K 7E 300 &
1000 bp Z [] , 94 658 1~ 5 A K B K F 1000 bp.
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BUSCOAi%k
(a) BUSCO Assessment Results
EE030(10x) C:139 14
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EE031(2x) C:1239[S:5 h:1614

B SR OK P b R B BT v R TN SR R

At

(b)
EE030(10x)KEGG

EE030(10x)GO
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Ae(d4x)GO

EE031(2x)KEGG
EE031(2x)GO

-

I
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I
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