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GenBank JE A, @ iE MWK IK F ROKIFAGIE R D KATH 693257 ik, MIEH LN LT
A2, BT, BEMIK. £F. BAERE. K. RERGLF4E. [ER] 2 BF3 X
3k M 4% Dictyostelium macrocephalum; ZAiR Z3E MG B4R, R ERF R e Ay, £
FR—ANEEMRIT A 3d, B8 20 h BT 46 3 KB AR AR, % 50h R ERE, % 56h
BRI AT R, % 58h I RF ., % TLhIfR T MM, (4] RN B RKMAAE A
ZHEAFETAr, T EARB RRAF T MR, AT A AMRLF T4,
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Ontogeny of Dictyostelium macrocephalum

ZHANG Jin-Yang ZOUYue LIUPu LIYU

(Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal Fungi, Jilin
Agricultural University, Changchun, Jilin 130118, China)

Abstract: [Background] Dictyostelids cellular slime molds are model organisms for biology,
cytology and developmental biology. Although more than one hundred species of dictyostelids have
been reported up to now, the developmental process of each species is still unclear. [Objective] To
understand the ontogenetic characteristics of this group. [M ethods] Dictyostelids were isolated and
identified from soil samples collected from Cang Mountain in Yunnan Province. The ontogeny of
isolated dictyostelid species were investigated. The 18S sequences of this species were sequenced.
The morphological features and 18S sequence were used to identify the taxonomic status.
Furthermore, the development from spore to spore including characteristics of spore, myxamoeba,
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aggregation, pseudoplasmodia, ascent, and sorocarp were microbiologically observed on
bi-concavity dlide and water agar in this paper. [Results] Dictyostelium macrocephalum was obtained
and identified. It adapt a wide range of temperatures, which suggested that this dictyostelid speciesis
common species distributing in subtropical and tropical area. The whole life cycle of
D. macrocephalum extends of a period of less than 3 d (71 h). The spores germinated and released
myxomoebae 20 h after inoculation. The aggregations formed 50 h after the inoculation, whereas the
pseudoplasmodia formation needed 56 h. After that, the sorogen formed needed 56 h, and finally
form fruiting sorocarps after 71 h. [Conclusion] This new record of Yunnan Province,
D. macrocephalum, extented our understanding on the distribution of this species in subtropical areas

Microbiol. China

of China. The developmental process of D. macrocephalum was clarified.

Keywords: Dictyostelid cellular slime molds, Spore, Aggregation, Sorocarp

] A7 21 it Rk 25 B (Dictyostelid cellular slime
molds, BRI IAH B ) J2& 5 J& F )R A4 35 5 (Protozoa
kingdom) I F— 24k At . 2k KA HHER)Z |
YFAE RARTE 2 B, EEUAME NP, b
FIHOTE S I B Aied, BULMAR R RS R
G - R MR - I AR A LA

AEFRE, FIAFE 1981 AF T HGE AR T 28
5 R I AR . S, R s
(09 Sl phge 0B i a0
AT g 2228 R A P28k 1 AT TR S AT
FLAE, XEEFFRZE D TR, Mk
] G AV BRI A & 7 I 9 A 2 (SORT A 0 A R
Dictyostelium magnun g 1k £ 1 s 4T BRI 4
. HHT, o 2 B X C AR 2 ) 12 Rl

K3k AR D. macrocephal um i B e TR [ 4 72
Wk PP e AE SN A HEP . AT R F
5 A LAY T A Al b B AR B OCSK AR T D.
macrocephalum, “hz F 8 B s, F RN 5
F VLB B NR G SR B A MR AT B 15 35 50, W
FEZ A TG IEIA B BORHIE, IR AR A4
FRESEAT T 2007 o
1 MR5TE
1.1 #8
111 IEHR(S5220)

HIXIAR T 2016 4F 10 AR A = r A 1Lg EHE
I AR

112 EFRE
TREEgRE AL FRE 50 g T5, fiiA 1000 mL
ZEMK g, A&k 40-60 min, EUE, 1A UER PmA
15-20 g Biflg K, EAZE 1000mL, 0.1 MPa )k
K 30 min, fE#EG TAES P EPER A
KB IR, R 15-20 g BiIEK, AR
ZEMKH, SRR EZE 2 1 000 mL, 0.1 MPa
KT 30 min, e TAE A EPEA S
LB WA () 0E . AR LB BiK 209, Jin
ANZEBK R, MAE R Z ARG, EXE
1000 mL, 0.1 MPa &K 15 min, 7E#5 TAE
A EPEAR A
113 FERFIFLEE
NuClean Plant Genomic DNA Kit AUt 4 5 A
41 DNA $#REGRAF &, Bt ac Yt A BRA F
HL 00 KO, 1 TR R A A IRA
Al mEKE, MR IEA RS T
G, BINLRESTEARGRAA; IR, L4
SIRTTBEITAURR; LMK RS, HEMZEY
a AR R JCREEFRAE, I T AR 1
AN THIRRGEETA, RO
WA BRA W] SRR, Al ] JetE A,
Leica’/Aw]; PCR1Y, Eppendorf A+],
12 7%
121 %I XA & Escherichiacoli &%
PRI FF R R P 2 LB IR R Ik,
37°C. 200 r/min 3% 355544 24 h,
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122 HIETIEER

W SRR S R K L 1:10 L BITR A,
25°C. 180-200 r/min #&%¥55% 1L h J5 F#E 1 h,
123 95

TR FAE T BRI 0.5 mL
KIGFF R B, FEIMA 0.5 mL 3R . B4~
FEARER 51k, 17 °C HiERE SR, MR MEEEFRL
HESAMINE L . KB, DCGERA R
1.2.4 4tk

TCHAM T KSR TR EA AR BN 0.5 mL
KIGHFFREIR, PR3 B30 0 A B 14 22K
BUERFREL b, T 17 °ClERIE AR TG
125 £%F

W 2 A 1 T AR A S A i ) 55 RO 2 S TR
MEIF LA FARTRIAR . ERE . AR . 1
THMEE, DA RPN NMETE,

126 HEEME

(1) 70 & KB AETARM SRS . Ser) WM
B MAGE S ICHEK, ARG PREAL A Sk AR
D. macrocephalum ff1 I ATk, w5 b5
b, ALEARE O, BN R 17 °C 18
WIGFAET ISR HEgR 8 h i Tt s T i
fFRE A E O, I asRie s TAE .

(2) ZWMIEE LB MG MELRNH 11 &I
R ATARI ARG . KBRS AR s
0.5 mL KMt , # AKSKMIARE D. macrocephalum
HIFEW, T 17 °ClaEEEF:, 10 h J5FFiEmees:
. sl BB AEERS . SR M AR
TE AR S5 R B i Il k.

1.2.7 DNA #2H

FH TG oA T PR — 2 & K Sk AR B D.
macrocephal um a3t 2 , >k I NuClean Plant Genomic
DNA Kit HAEYHEF 4 DNA FEBGR ] & T
DNA [H$2HL
128 PCR # &K F5|5H

FiH PCR 973451410 18S-FA (5-AACCTGG

TTGATCCTGCCAG-3)#il 185-RB (5-TGATCCTTC

TGCAGGTTCAC-3)7 iy A= T A=W TR (i) it
WA BRAF AR . PCR KN IAZ: Tag (TaKaRa
Taq™ Version 2.0 plusdye) 10 uL, 5[4(10 pmol/L)
% 05puL (% 1), DNA Bifi(30 ng/uL) 1 pL, ddH,O
HMEZ BAT 20 ul . PCR R 451F: 95°C 5 min;
95°C30s, 56°C1min, 72°C2min, 25 MEH;
72°C10min; 4°C#&#Hl, PCRZWkA TAY T
FE( 10 ) et A RS Rl TN . 811 BLAST 2
JPXF PCR ™ 8445 21 17 164 7 [ D5 4448 2 S AH U
FX

2 ZRG54h
21 XMHE Dictyostelium macrocephalum
B A AE

WF5EkRA . HMJAU MR 214, H=BEEILE
FRERAMART L 25153, Mk 2 370 m (FRARAT
TR K= EYIFRAE)

FOHER (B IL) AR AR, ARTRAE . ANorA
A BIARIN A, AgEgeg, BAT e,
HESRARLFAE, HEARERRIZR, 98 19.3 pm-21.1 um,
THEBNE 58, F% 3.9 um—6.1 um., M€, BRIE
&, BT, HAE 34 um=55 um, 7 (& 1A)
E L R, Joikr, (2.3-4.2) umx(4.3-8.0) um,
MR (B 1E)ARSPIR, RIS (B IH) AT
o RULKAIZEFN/NMEEE

PiFrA HMIAU MR 214 il E45- 5 18S FE41
£ GenBank F{T:/l}, /¥41'5 MH160450, BLAST
Foxt & B 515 NCBI E Rk MAKE D.
macrocephalum J¥41)(GenBank &%5 AM168049)
IR 98%, #E—LAERAFR A HMJIAU MR 214
R IEK PR T

AR T 2o RO B R (A BT 1) LR 7
IR 20-23 °C), 1EMIKIR 17 °C RIS T, WRA
=G AR AR (AR 2 370 m)AY - 3ERE L 4
B 153K IR D. macrocephalum, #i%E 138 B
AR ARV, B 17-23°C, IEAT, ZEH{Y
FERREW G SN A A Aie sk, A SCWIE 3 5
TIZETEIRE AR . ZFFEH A . 2E . Jein
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IR AT LA & A7 3 A 220
22 XMHRE Dictyostelium macrocephalum
B4 TR TR ERFAE

L MIRKEE Dictyostelium macrocephalum f-1
(B 1A) TR 20 h JTFAR W & , 107 BE T 24 Rk
FE L BRABIN AT (E 1B), H2Ff 50 h
J&, TEKBEAREEFR AL FR BRI AT WL A RS T A 4R
B, VIBON, ZE Mg 2, R,
e FRAPIR (B 1E), Hefh 52 h J5 , diffiiidice &
Wb, FARTEARRE 0 E R AETE R (F 1F)i
AR, 00 53 h 5, SSEZ T FHGE, T
B, ML ARSED, IR T B b A 0 i

B 1 KMHEE Dictyostelium macrocephalum & ;& EIRE

Figurel Thelifecycleof Dictyostelium macrocephalum

Ui, WIEREE, DO 1G). Rh
56 h J5 5T TR (] AH), 43 R RANER4y, BT
60~ 40 el i ) RN TR 20 AU P T U A
T8,

BIERATR 2h 5, EHERh 58 h G, foHE)s
TERE, Frrm 3T, A T8 A R Ao (] 10,
Pefh 62 h, T4 RBHET B Am L, (A1
e R SE RN, M FHARREE, WA LR
SR, TRLME AR AR K AR A (B 1) 1 A HE AN
KRB, o IR IR R E
AN b, REDE, MAIHERAR T SR TS 2
12 4b. $efp 65 h, fMERZERE, HHRET

H: A 1T B: BVRIEAR; C: FMESRANTIES; D. JMESANIEES; E-G: SHE; H: BEEA; 1. e, K. hftsfed; L.
AR FAER ;. M. MR RS0 EL. AR A-D, M=20 um; E-L=1.5mm.

Note: A: Spores; B: Myxamoebae; C: Tip of sorophore; D: Base of sorophore; E-G: Aggregation; H: Pseudoplasmodium; I: Sorogen; J-K:
Immature sorocarps; L: Fruit sorocarps; M: Sorophore and its branch. Bars: A-D, M=20 um; E-L=1.5mm.
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SE4r, IR, NIKBE, MR 12
AR G540 2 B AR R (] 1K) . #2Rh 71 h, fadEg
SERREN, REBNA, MoAEENL LAY, B
Aletk, mrAaa, REE, DErEE,
HERARTC A, BB RAN 172 Ab Ry B 254
T — A HA R (B 1L, M).

DRt , RSk MK B Dictyostelium macrocephalum
SEM— AR G IR RR T R K28 3 d, $ERD
20 h JGf-F IR AR S TEAK, 26 50 hJE gk
#f, 2 56 hRJFERHEDE AL, 55 58 h fEEEIE Ak,
55 71 h FIHESR S8
3 WikE4®w

3k MIFNE Dictyostelium macrocephalum 17K
R B SRR A 20 °C, A8 hIRE S E
SRR 1P R RAE 23 °C AIET
MR 5t N B R AR 26 2 0 - A o g
WA BB EN P ARBETT Nz F 6 L R AR
1, 17 °C BYEFRIREE SR T RAHXIA, 5 T
R AV A3 A L, 190 PO 32 7 X T 8 7 31 P
7, ERMART 1. Hagiwara 25129 B A Sk 9 4%
D. macrocephalum A §E A 4 1 M2 FAts R HAGHT 1
DX DR, AFE N = F A5 LI FRIR 43 8945 3RSk
KB D. macrocephalum, #F—1 B Al g &
ST 1 DX LR

ISR M 3 B A5 21 1 K Sk AR - Dictyostelium
macrocephalum ¥ #IHESRANIC ok, ERERE M
R A AR AT LR b, 5835 TR
3L A D. macrocephalum 4 &4 16 S B BRI R B
FEAE, HorPAE A TR PIRERA, 5 Hagiwara %520
Al —B AW IR SRR T A R 2
FATB R E LR, R E AR e R A A
RWELTS, BRE, ZEiTB EMuE R v2 4,
IR KT MBI BRTGEh
Bt 9h, 3X—FHF T AR DR

FELRIAEEE D. macrocephalum (1978 115k,
SRR FEAN B, DR ) IR AE R 5 5

o FRANRIS], WK, SRS
AR R AR SR B, MAERERIE U R T A
R Rt , B2 E BBk . Kk MR D.
macrocephalum X RE A URPE LBl B, T30l
HEJF ) fHE AR R B R, — SR A e R T
MR R E N, Hhal Rk g 21k
KA, HEBRGIE R R A REARZE 58 UL 881
AR,

REFERENCES

[1] Kirk PM, Cannon PF, Minter DW, et al. Dictionary of the
Fungi[M]. 10th ed. Wallingford, UK: CAB International, 2008

[2] Alexopoulos CJ, Mims CW, Blackwell M. Introductory
Mycology[M]. Yao YJ, Li Y, Trans. Beijing: China Agriculture
Press, 1996: 759-769 (in Chinese)
Alexopoulos CJ, Mims CW, Blackwell M. FE¥2#4fi[M]. Bk
—l, AE, B deat EL A, 1996: 759-769

[3] Ba RL. A study on some species of acrasiomycetes[J]. Acta
Mycologica Sinica, 1983, 2(3): 173-178 (in Chinese)
FIARR. RIEEBIBIIE]. HE#k, 1983, 2(3): 173-178

[4] Ba RL. A study on some species of acrasiomycetes[D].
Changchun: Master’s Thesis of Jilin Agricultural University,
1983: 1-41 (in Chinese)
AR MU BRI ATR[D]. KA HMAR R
I3, 1983: 1-41

[5] Cui JT. Taxonomy of D in northeast China[D]. Changchun:
Master’s Thesis of Jilin Agricultural University, 1994: 1-35 (in
Chinese)
B, HEARICARX NARER S BF5E[D]. K& Mk
My R Z A A2 0353, 1994: 1-35

[6] He XL. Preliminary taxonomic studies on Dictyosteliaceae in
Ching[D]. Changchun: Master’s Thesis of Jilin Agricultural
University, 2008: 1-44 (in Chinese)
e 2. b = R R 220 F 5 (D). K& dpkll
R85, 2008: 1-44

[71 He XL, Li Y. Three new records of dictyostelids in ChinalJ].
Mycosystema, 2008, 27(4): 532-537

[8] He XL, Li Y. A new species of Dictyostelium[J]. Mycotaxon,
2008, 106: 379-383

[9] He XL, Li Y. A new species of Dictyostelium from Tibet,
China[J]. Mycotaxon, 2010, 111: 287-290

[10] Liu P. Studies on taxonomy and molecular phylogeny of
dictyostelid cellullar slime molds[D]. Changchun: Doctoral
Dissertation of Jilin Agricultural University, 2010: 1-59 (in
Chinese)
XIS, PRI MR BRI A 028 % 5 40 T R G = RE[D]. K
A RAON R 23, 2010: 1-59

[11] Liu P, Li Y. Dictyostelids from Ukraine 1: two new records of

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1710

TEY I8

Microbiol. China

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Dictyostelium[J]. Mycotaxon, 2010, 111: 275-278

Liu P, Li Y. Dictyostelids from Ukraine 2: two new records of
Dictyostelium[J]. Mycotaxon, 2010, 112: 367-370

Liu P, Wang Q, Li Y. Spore-to-spore agar culture of the
myxomycete Physarum globuliferum(J]. Archives
Microbiology, 2010, 192(2): 97-101

Liu P, Li Y. New species and new records of dictyostelids from
Ukraine[J]. Mycologia, 2011, 103(3): 641-645

Liu P, Li Y. Dictyostelids from Heilongjiang Province,
ChinalJ]. Nova Hedwigia, 2012, 94(1/2): 265-270

Liu P, Li Y. New records of dictyostelids from China[J]. Nova
Hedwigia, 2012, 94(3/4): 429-436

Liu P, Li Y. Dictyostelids from Jilin Province, China I[J].
Phytotaxa, 2014, 183(4): 279-283

Sun JY. Study on the life cycle of important taxa in
Dictyosteliaceag[D]. Changchun: Master’s Thesis of Jilin
Agricultural University, 2011: 1-40 (in Chinese)

Iha AL PR R S AR IR TR I E (D). K&
MR KB AL AL 183, 2011: 1-40

Sun JY, Liu B, Li Y. Thelife cycle of Dictyostelium magnum(J].
Mycosystema, 2011, 30(3): 497-500 (in Chinese)

e, XN, 22, KA # Dictyostelium magnum 4= 7% s
RIWFFE[]. B2# 4R, 2011, 30(3): 497-500

Yuan HY. Studies on taxonomy of dictyostelid cellular slime

molds in the southwest of China[D]. Changchun: Master’s
Thesis of Jilin Agricultural University, 2012: 1-55 (in Chinese)

LI o [ R R0 M X A T 9 20 2824 AL D). KA
A KA L2418 3C, 2012: 1-55

[21]

[22]

(23]

[24]

[25]

[26]

[27]

Yuan HY, Liu B, Li Y. Two new records of Dictyostelium for
china and two new records of Dictyostelium for Mainland
China[J]. Journal of Fungal Research, 2012, 10(2): 66-71 (in
Chinese)

U, XA, 2. PR Y 24> b E D % Ah A 24
[ R AR, RIS, 2012, 10(2): 66-71

Ren YZ. Studies on distribution of dictyostelid cellular slime
molds in the tropic and frigid zone of China[D]. Changchun:
Master’s Thesis of Jilin Agricultural University, 2013: 1-33 (in
Chinese)

fEE . R 5 TR TR DX PRUAR T A 2 A 52 (D).
KA MM R L2408, 2013: 1-33

Ren YZ, Liu P, Li Y. New records of dictyostelids from
China[J]. Nova Hedwigia, 2014, 99(1/2): 233-237

Zhao MJ. Studies on taxonomy of dictyostelid celllular slime
molds of eastern Ching[D]. Changchun: Master’s Thesis of Jilin
Agricultural University, 2014 (in Chinese)

XA E AR AR A M X AR B 1 4 2 # B 5E (D). KA
TR R AE L 20 183, 2014

Zhao MJ, Liu P, An Y, & d. Dictyostelium annularibasimum
(Dictyosteliaceae, Dictyostelida), a new purple species from
China[J]. Nova Hedwigia, 2017, 104(1/3): 351-358

Hagiwara H, Yeh ZY, Chien CY. Dictyostelium macrocephalum,
anew dictyostelid cellular slime mold from Taiwan[J]. Bulletin
of the National Science Museum Tokyo, 1985, 11(3): 103-108
Medlin L, Elwood HJ, Stickel S, et a. The characterization of
enzymatically amplified eukaryotic 16S-like rRNA-coding
regions[J]. Gene, 1988, 71(2): 491-499

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



