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Abstract

40 Allium macrostemon Bunge individuals from different regions in China were used as materials
to explore the genetic relationship. Their sequences of ITS, rps16 and trnL-F were amplified and
sequenced respectively, and their sequence characteristics and genetic relationship were ana-
lyzed. Results showed that the average length of ITS, rps16 and trnL-F sequences was 590 bp, 587
bp and 622 bp respectively; the average content of G + C was 50.64%, 29.66% and 38.16% respec-
tively. Based on ITS + rps16 + trnL-F sequence structure, the maximum parsimony (MP) and Baye-
sian inference (BI) phylogenetic trees show that A. macrostemon is a monophyletic species, which
can be generally divided into A group in Southwest China, B group in coastal area and C group in
North and Northeast China. Research suggested that the populations with close genetic relation-
ships and geographical location were also close, which indicated that ITS + rps16 + trnL-F se-
quence could be used in the study of genetic relationship of A. macrostemon from different habi-
tats. Based on ITS + rps16 + trnL-F sequence of A. macrostemon, resources from different habitats
to construct phylogenetic tree could provide the genetic map and some scientific data for the de-
velopment, protection, utilization and breeding of A. macrostemon resources.
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ARG AS F 7= Hi#E A3 (Allium macrostemon Bunge) FISE4 55K, U404 RBREAFF=HIZEA N
L, AHICAITS. rps16 KtrnL-FIRBIHATY IHWF, ShETFIRIEREGRR. ERER: RE
ARF=HiEE AITSFF P E 590 bp, G + CFEE850.64%; rps16/7 5 F5K B A587 bp, G +
CE¥EEN29.66%; trnL-FFEFIFHKERN622 bp, G + CFHEEH38.16%. ETITS + rps16 +
trnL-FEEE FF HH B B K 5 203 (maximum parsimony, MP)AT JH-#f(Bayesian inference, BI) R4t k.
BEWIHRE, AR —BERM, BETTRIS AN TR X AL ¥ X FBAERIL T R RILKCA.

WMRERY, EHGRRBULKER, I BEWEGE, HIITS + rps16 + trnL-FELE AW T AR i A
RIRGREDFAF, 7TURESRE SR ENE, AEARBERITR. R FIHKEMRE— KRR

X
#EH, ITS, rps16, trnL-F, E4X &K
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1. 5|8

% [ (Allium macrostemon Bunge) N Z FAEFARMEY), KB A5 (Amaryllidaceae) B & (Allium), XFK
N ER, HEEEAERSE AR, WrEAH. TZzafm TARIWHKX, EREREET TS, SEBE
3. HEEHA RN DA & BUmSEThRE, e —FEAEE BAIFRIMERZY1].

B T AEW SRR R KR, TR E I DNA JFAIHEAT PCR 938 F3E47 00 % 5 0 B A o5 2
KAM—MEAR . ZHEIA DNA (nrDNA) P %% 5% 8] % [X (Internal Transcribed Spacer, ITS)— % DA F 5 BE
S5 oA TSR R A, RAARRER G FAKERT . BBV 531 &5 o s
FER[2] 3]0 M Zk1K DNA (cpDNA) N IR AL, FFAIR SRS, #GEZREE[4]. ITS rps16 F trnL-F
JPAEA R RN, SRS RARR LR, & T RGBT H(5] [6]. BAEFSE[7IRA ITS F ornl-F
F7 BT 3E () ZR G AL Ao R EE AT THRDE, W NEE A — R M SEGREE (8K ITS 7414778
P i X 3 R SE 2500 2R S ER 73 AA& SRt 7, &5 R SRH ITS J3 41 A) LSS s AN A b X 3 3R &0 R H
ob ] h A T = RS, RECERTERIR AT, BRI AERRE R, IR KT 5T JE B i il bk
PR 2 [ AN [F] 1 X 3 1 1R 58 00 RN BIE FAE AT o ARSI 70 1 (R Hh B A 73 A X ) 40 SAS[R] 3
JE#E, B ITS rps16 Al trnL-F P 5EATINT, 5307 o 3 FUARFAE Jo 4 AN [ 7= b 1 R SR 25 00 2R, N
HEM BRI R TRy R B PR BER Bl
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2. IR EHE
2.1. KGR

P AL 40 DAEHUE) B AR ERE, S EBERAE 10~15 MMECE 1) BFAMREHE F 1HT
it by 5 SLRD AR (U T4, IRAEFH T DNA 2. S8 5 45 [ 7 0 Fk BOH T A0 52 10 28 1
Y, HJPHIKH GenBank (£ 2).
2.2. DNA 28, #EBENF

KA A IR 4] DNA $EEGAF SR BEE (5 DNA. ITS. rpsl6. trnL-F 7513 15| 4) K 418
2T A2 Wendel Z5[9]. Oxelman %5[10]F1 Taberlet 251178 tHH1 519 ¥ R F(F 3), S HE
PREERDOVAE AT BR 2 7 G R 4 BrIR W Bt e rRL KRS I 45 SR AT S b E B P2 i A A AR ) TAR (i)
JBE A PR 2w iR AT Sk B 5 1)

Table 1. Information table of A. macrostemon from different producing areas

= 1. TR HERERR

PGS KA eSS AL
AHCZ TR M TT JSNJ L5 A
CQsz R AR ERE JXJA ILPEH &%
CQWX R TT AR JXSR NIRRT
DPS LA KA LNDD TrEPRN
FIFZ @AM MDJ BT AHFHLH
GDGZ JURAET N NMG W ER XS R 2 i
GSLN HR A B T NXYC T E B B e X AR T
GSTS Hokras Kok SCIG VU Fori sl
GXGL I PR A XA T SCLS O )11 e L e e 1 ¥
GZXW NG BTSSR SCYA VU 1148 A2z 1l
HBHS WALE HAT SDQD WA BT
HBTS {EEl=y il SDZB 1 AR A8 T 1
HLD T B SHFX LG AREX
HLISH TR AT SXXA R P 45 7 22 1l
HNHH el Ry ) SXYC 1 PG4 B3 T
HNNY T A T YCXX RIS E &
HNSY 1T 44 HIBA T YNWS =R SO T IR B A
HNXY TR {5 AT YNYX THHEEN
JLBS AR il YNZT ZHA T
JLTH AR EA T ZIWZ LA N T
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Table 2. ITS, rps16 and trnL-F sequence information of Allium download from NCBI
% 2. NCBI TEHIZ B ITS. rps16 X unl-F FHUER

GenBank %15
LY
ITS rpsl6 trnL-F
WA Allium caeruleum Pall. MG772547 GU566645 KF693263
¥4k Allium ramosum Linn. HQ690285 HE774710 KF143839
A AE Allium tubiflorum Rendle GU566622 MG709296 KF143837
JbdE Allium lineare Linn. GQ181103 GU566629 KF693274
% B 34k Allium wallichii Kunth HF934358 HF934473 KF550178
Ak Allium tuberosum Rottl. HE774705 GU566662 KC139048
YH-AE Allium carolinianum DC. AJ250290 GU566627 GU570982
A A Allium condensatum Turcz. HQ690573 GU566643 JF262660
% M-4E Allium hookeri Thwaites KT762155 JX017639 KF550163
KAHEIE Allium neriniflorum (Herb.) AJ411913 KP207738 JF262642
B4 AE Allium monanthum Maxim. AJ412745 HF934413 KF550166
Table 3. Primer and protocols of PCR
= 3.PCR 5 |G R RR IR
FIEVEA S 519751 S AR
TS F: GGAAGTAAAAGTCGTAACAAGG  94°CTHiZEM: 4 min; 94°CZEME 1 min; 55.6°CIE-K 45s; 72°CHEf
R: TCCTCCTCCGCTTATTGATATGC 1 min, 3t 36 ME, )5 72°CLEM 7 min, 4 CHR7T.
— F: ATTTGAACTGGTGACACGAG 95°CTAENE 4 min; 95°CAENE 45 55 52°CIR K 45 5572 CHESH 1 min,
R: CGAAATCGGTAGACGCTACG 330 AMEFR, )G 72°CHEMH 10 min, 4°C{R-AF.
<16 F: GTGGTAGAAAGCAACGTGCGACTT 95 CTRAEM: 4 min; 35 x (95CAEM: 30 55 53.4°CiB/K 1 min; 72°C
P R: TCGGGATCGAACATCAATTGCAAC EH 90, FE 35 ANEIR, HJa 72°CHEM 5 min, 4°CIRFE.
2.3. BIESHT

W 3435 K Chromas & F 7 5UE K], FIH DNAstar #ff. MEGA7.0 ¥ fH1 PhyloSuite
WAFHEAT 5 g AL e, BEIE BT R IRIEIF X 7 S0 34T X AL HE Y . BRI X a5 B3 7 B AT Df 4 12]
[13]s A& K203 (Maximum parsimony, MP)F U1 i (Bayesian inference, BI)iFAT R4t kK & 7 Hr 344
I . BRI L35 F H B B Bootstrap value, BS)RIGIE RA KB W R Al FEVE[14]. ] MrBayes
3.2.1 AT DU HEER vk 404, R ITS + 1ps16 + ornL-F BEE AR RN RS0 R B W H 5 5 AHE 2 (Posterior
probability, PP) 7R 73 3 AT {5 &

3. ZREH
3.1.ITS. rps16. trnL-F 5|54

AT FiHE A W) ITS rps16 ) trnL-F JEHPIAAAE— B R LA R (L 4), B3 A-C. A-T. G-C. G-T
(A] B EE e [ A-G. C-T [R5 . BL& iUk ml I, ASE X )% I nrDNA I cpDNA J7 51133
P — 2 AR 5
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Table 4. Information of ITS. rps16 and trnL-F
% 4.1TS.\ rpsl6 B trnL-F FFHIER

Fr 3445 K5 (bp) P GC & H (%) AR fi 245 LA
ITS 590 50.64 342 223
1ps16 587 29.66 4 2
trnL-F 622 38.16 12 7

3.2. EBEHFEEXRST

S FBE [T LARIEAEAllium monanthum Maxim. ) AAMNERE, HERGREME ). SRER,
FhE I E MR O T, HAR AR N U A, SiHEEE AR/ P 5 TN
PR HLIX ) A 41, 1 GZXW. SCIG. YNZT. SCLS. CQWX 53l £ T rp [V X 1) B 41, W GDGZ.
DPS. SHFX. SDQD. LNDD %#h; A7 79 Edb 77 R ARAE#IX ) C 44, W GSLN. YCXX. NMG. MDJ
ZEth . 11 4L 4. wallichii Kunth 5 A. hookeri Thwaites 38 A—3Z (PP = 1, BS = 99); A. neriniflorum Herb.
5 A. tubiflorum Rendle 55— 32 (PP = 1, BS = 100); A. ramosum L.55 A. tuberosum Rottl. 5 N—3Z(PP = 1,
BS =100). Mt4h, 1 HFH A caeruleum Pall. 5%k 18— R (PP = 1, BS = 100), 38 HARE T A0 50
FH () Ath 28 & LA 5 2 11 5 4Ok RIBLIT o

4. g
4.1. FF54FHE

AR, FEARRHEE A ITS 78] G + C &S EN 50.64%, 8 342 NEFALA; rpsl6
JFH) G+ C P8 8RN 29.66%, (.5 4 NMERA S, FETDHILAFS L onl-F P8 G+ C FiF
BN 38.16%, B 12 NMERAA, FEAET DT B 28 BRI, rps16 Al ormL-F 751728 RAR/I,
BRALEAZ, Wi A ITS FPH&H F & AR RO s AR 215 BALAL B ITS 78178 H [ M X )7
AR R B LA S, MHELERT S, rps16 5 onL-F 81 A8 A7 h DA% (1 2043 BT SR T ITS 41,
XSG HE15]. BRI E[16]) ZE MR 17 458 —3, I T nrtDNA ITS F1 cpDNA rps16
5 trnL-F FHIEEG K R 2 P IIRFEIK . @ H ITS + rps16 + trnL-F BEA FHIRER IR, M5 R
PLet, (EARINGEMTE BA RN, RREUTF MR RAN R P DX B BSR4 0% &, T LIRS [R] b X 3k 1 1) 432
SRR ptkyE, A —EREE .

4.2. PENE~HEEOFEXR

THEE S TG R ARG, B2 A2, R R R, WP KRB, BIh s, #
BT, B R 2 ARIRIZ T SR R R, AR EAAERRINESR . A,
BT ITS. rps16 5 ornL-F KA FPAIMZIN ARG BN, SR Sonsk A5 e 2R EYIX 2T, AR
3, SCRPREEE AR ONBIOL I B AR . 2 TIRG PR MR 10 R SR B RETS S 40 A RIS 2E %1 70
A (TERFHLX) B (LX) C (b7 AR AEX) =4 Z5E AFE IR A BoRAE , AN P~ Hugie
HIRGR A S I B A, WA A& st MESC. WIS 2 R IE AT i P Rt
DX, ZIX R H R = 5 m D AR, AR S K U AR T T R B AR B 4
TR RYAR T WL RE LR T B SR O AR I X, 12 (X2 M A 2 AR AR A1 3 S
(EHIEEI , FEF & T R C AR Per . (LPRissl = B . 5t St A T b B 677 R ek,
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G T LT FONE, A m R, R, U ZR b, AREEARG LRI, H
HERA B WG, X 45185 Chen 55[18]. FIRFESE[19) A LB SE 200 L 45 1 — 5.
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Figure 1. Phylogenetic tree based on ITS + rps16 + trnL-F sequence
B 1. EF ITS +rpsl6 + onl-F EEFFIMEN RS L BN
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PRI, N0 S 50 T X 1 A A 73 B = D75 T Y R 2 T R 8 R 4% L X )00k 2% A S 3t 35 b 3 45
IR (1) A H SRR 2 Iy #ae /1211 (2) BT B R 26 THIOR | AR 2R, i
FE Y R L EANWIR[22] (23] 3) ISR AAG[24]; (4) HFRZERLZE, SHEEDIX R
ICECRHL, RS A2 BB RR B IS [25]. AR SERIA B ITS + rps16 + ornL-F BEE 75T H T
B S HAE G (R RS0 SOR G R RBTTL, ATIRBORG R RIENE, v A AP ISR R R UL
e ABTIRAITT AR . R4S R B R e BEIR SL A

B oW

TR N B N — TR A BT U 42 (No. GNYL[2017]009) A1 5 /1 45 2544 BIAR 77 Mk B A
1 R (No. GZCYTX-02)HI % Bl . BOSIA S SO 51 & & & A4

E&WE

SN A8 A W P R R BT I 4 (No. GNYL[2017]009) A5 4145 th 2564 BUAR P b R Ak 2
###(No. GZCYTX-02).
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