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Tab.1 Sampling information of collected Ulva thalli

B G5 R b5 BACRE ZHE SFAEH

Sample code Sampling locations Sample state Longitude and latitude Sampling time
1 #H 5 Qingdao % floating N36°2'55. 65", E121°21'58.94" 2008.7.15
2 M7 Rudong % floating N32°31'19.42", E121°15'29.36" 2018.4.27
3 H 7L 38 Hokkaido, Japan 15 9% floating N43°12'33.4", £140°51'30.7" 1994.3.1
4 HtBH Sheyang 22 floating N33°49'9.21”, E120°30'53. 6" 2018.5.18
5 K=E Dafeng 97 floating N33°19'12", E120°50"24" 2018.4.25
6 M4 Rudong % Attached N32°39'29.28", E121°31'34.38" 2018.5.28
7 H A= JLi#i8 Hokkaido, Japan 22 9% floating N43°56'50.6", £141°38'16. 8" 2004.8.19
8 #5 Qingdao % floating N36°05'26. 8", E121°29'37" 2017.7.26
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Fig.2 The average size of female and male gametes
of the targeted Ulva prolifera strain. the error

bars indicate the standard deviations(n =20)
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Fig.3 Electrophoretic map of PCR amplified

products based on 5S rDNA spacer sequences
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Fig.4 Sequence comparison between hybrid and parent U. linza (350 p)
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Fig.5 Sequence comparison between hybrid and parent U. prolifera (450 p)
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Artificial hybridization and cross-breeding of Ulva

SHI Jinting'* , ZHANG Jianheng'?, CUI Jianjun®, ZHAO Xiaohui'”>, KANG Xinyu'*, LIU Jinlin'*, WEN
Qinlin', YANG Xiaogian', HE Peimin'"*

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Institute of Marine
Ecological Environment and Rehabilitation , Institute of Marine Science , Shanghai Ocean University , Shanghai 201306, China;
3. College of Fisheries, Guangdong Ocean University, Zhanjiang 524094, Guangdong, China)

Abstract; The technique of interspecific hybridization between Ulva prolifera and Ulva linza was reported.
Based on the phototactic response of zoids and the characteristics of life cycle, female gametophyte of U.
prolifera and male gametophyte of U. linza was selected from the Ulva population. Mature thalli were induced
to release gametes in a Petri dish under a unilateral light source. Gametes were purified at least twice
according to their respective phototaxis. By homogeneous mixing and microscopic observation, we can find
that female and male gametes swam rapidly to each other and joined to form zygotes. During the process of
conjugation, the flagella of female and male gametes gradually disappeared, the motility decreased, and the
shuttle-shaped gametes changed into round zygotes. After twice purification, the zygote can grow into the
offspring of Ulva. The progeny of Ulva was examined by gel electrophoresis and molecular biology. Result
showed that the hybrids had specific sequences of U. prolifera and U. linza on 5S rDNA spacer sequence. The
successful hybridization of U. prolifera and U. linza was confirmed and the artificial hybridization technology
of Ulva was established. This technology has not yet been reported in China before, and it can provide a
technical demonstration for the future development of a variety of high-quality traits of Ulva strains. It can also
provide scientific support for carrying out large-scale facility culture and obtaining stable and high-yield
biomass of Ulva.

Key words: Ulva prolifera; Ulva linza; hybridization; breeding
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s FEOEHE IS 2. TEEBRHFE T 3. WAL IIEECHEINR; 4. PRI T
1. Negative phototaxis of U. prolifera spores; 2. Spores with four flagellates; 3. Positive phototaxis of U. prolifera gametes; 4. Male gametes

with two flagellates

BRI BEFMAEFHELERS
Plate I Phototaxis of gametes and spores
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1. The process of zygote formation by male and female gametes( a; Unjointed male and female gametes; b: Zygotes); 2. Conjugation of

female and male gametes; 3. Zygote with two eyespots; 4. Zygotes germination
B O BEEEFREZREFHLIRE

Plate I Male-female gamete hybridization and zygote germination
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