MOJIEKYJIAPHAA BHOJIOTHA, 2023, mom 57, Ne 1, c. 95—97

IF'EHOMMKA.
TPAHCKPUIITOMUKA

YK 58.084.1:575.2.084

WIEHTUO®UKALIA ®PATMEHTA CTUTMACIHELIM®UYHON
HDKCITPECCUU B ITIPOMOTOPE 'EHA XUTUHA3bI KJIACCA 1 COMN!

© 2023r. C. M. Zhao*, H. Hou*, M. G. Xing’, R.-G. Xue* *
YCollege of Life Sciences, Qingdao Agricultural University, Qingdao, 266109 China
bUbrigene (Jinan) Biosciences Co., Ltd, Jinan, 250000 China
*e-mail: xuerengao@163.com
TToctynuna B pegakuuio 26.04.2022 1.

ITocne mopa6otkm 01.08.2022 .
[MpunHsTa k nyonukanuu 23.08.2022 r.

YpoBEHb IKCIIPECCUU TETEPOJIOTUUYHBIX TEHOB B TPAHCTEHHBIX PACTEHMSIX CIYKUT BaXKHBIM TTOKa3aTeieM
3¢ dexTBHOCTH paGOTHI TeHOB. TOHKAsI HACTPOIKa SKCIIPECCUM TPAHCTEHOB OrpaHUUYeHA HEOOIbIINM pe-
MepTyapoM M3BECTHBIX Ha JaHHBI MOMEHT 3¢ GheKTUBHBIX MTPOMOTOPOB. HaMu1 KJIOHMpPOBaH U oXapakTe-
pu30BaH TKaHecIennGpUIHEIN (pparMeHT IpoMoTOopa reHa xuTuHassl kjiacca I cou (GmChil). ITpomoTtop
GmChil (GmChilP) xinonuposanu u3 cou copta Jungery. I[locirienoBaTeTbHOCTb IPOMOTOPA COIEPIKUT PSIIL
MpeanoaraeMbIX yuc-nIeiCTBYIOIINX 3JIEMEHTOB, BKJIIOUast TKaHecIeIn(pUIHbIe MOTUBBI M MOTUBBI, peTy-
JIUpyeMble B YCIOBUSIX cTpecca. [1o pe3ynbTrataM ruCTOXMMUYECKOTO aHaIM3a caMmasl BbICOKasi aKTUBHOCTD
penioprepHoro dhepmenTa B-rmokyponunassl (GUS), Haxomsimerocst mox koHTpoieM GmChil P, o6Hapy-
XeHa B KOpHSIX TpaHCTeHHOro pacteHust, Nicotiana tabacum cv. NC89, Ha ctanuu ¢hpopMUpPOBaHUS POCTKA
C YETBIPbMS JTUCThIMU. THTEepeCHO, 4TO 00paboTKa CATMLINIOBON KUCI0TOM 3¢h(eKTUBHO MOAABIISLIA BhI-
cokyto aktuBHOCTh GUS B KOpHsX TpaHcreHHoro Tadaka. [denermoHHbsiM aHain3oM GmChil P yctaHos-
JIEHO, UTO IOCJIEAOBATEIbHOCTH, PACIIONIOXEHHbBIE MEeXY MO3uLUIMU —719 1 —382, comgepkaT KJIIoueBbIe
yuc-3JIEMEHTBI, OTBETCTBEHHbIE 3a DKCIIPECCUIO penopTepHoro reHa uidA (kogupyoiero GUS) B TUCThsIX,
KOPHSIX M MecTax ropaHeHust Nicotiana tabacum. Kpome Toro, cornacHo pe3yiabTaram GpJayopoMeTpUIecKO-
ro aHajiu3a, akTUBHOCTh YKOPOUYEHHBIX NPoMOTOpoB: oT ChiP(—1292) no ChiP(—719) — B KOpHsX TpaHC-
FEHHOrO Tabaka 3HAYMTEILHO IMOIABISIETCS aDCLIM30BOM KMUCIOTOM U IMTOJTHOCTHIO — CAIMLIMI0BO#. OOHa-
pyXeHo Takxke, 4to mpoMoTop ChiP(—382) sakcripeccupyeTcst UCKIIOUUTEbHO B PbLIbLIE 1IBETKOB TPaHC-
reHHoro pacteHus. C ucnonab3oBaHueM peroptepHoro pepmenta GUS He oOHapy:KeHO OKpalInBaHUS B
IPpYyTUX opraHax LBeTKa TpaHCreHHoro Nicotiana tabacum, BKJII0Yasl YallleIMCTUKU, JIEIECTKU, TTbUIbHUKU,
HUTHU U 3aBSI3U, a TAKXKE HU B OMHOM U3 BereTaTUBHBIX TKaHeil. [TojlydeHHbIe pe3yabTaThl CBUACTEILCTBYIOT
0 ToM, 4To (pparMeHT rpomoTopa ChiP(—382) MoxXeT ObITh UCITOJIbL30BaH B TKaHeCHEeIUMUIHON perysi-
LIMK 9KCIIPECCUU T€HOB U T€HHOI MHKEHEPUU PACTEHUIA.
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Identification of Stigma-Specific Expression Fragment
in the Promoter of the Soybean Chitinase Class I Gene
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The expression level of heterologous genes in transgenic plants serves as an important indicator of gene effi-
ciency. The small number of currently known effective promoters, limits the possibilities in fine-tuning the
expression of transgenes. We cloned and characterized a tissue-specific promoter fragment of the soybean
chitinase class I gene (GmChil). The GmChil promoter (GmChil P) was cloned from Jungery soybean. The
promoter sequence contains a number of putative cis-acting elements, including tissue-specific and stress-
regulated motifs. By histochemical analysis, the GmChil P-controlled B-glucuronidase (GUS) reporter en-
zyme activity was shown to be highest in the roots of transgenic Nicotiana tabacum cv. NC89 at the four-leaf
sprout formation stage. Interestingly, the high GUS activity in transgenic tobacco roots was effectively sup-
pressed by salicylic acid (SA) treatment. Deletion analysis of GmChilP revealed that the sequences located
between positions —719 and —382 contain key cis-elements responsible for the reporter uidA gene expression
(encoding GUS) in leaves, roots, and wounds of Nicotiana tabacum. In addition, fluorometric analysis
showed that the activity of the shortened ChiP(—1292) to ChiP(—719) promoters in the roots of transgenic
tobacco was significantly suppressed by abscisic acid and completely suppressed by SA. The ChiP(—382)
promoter was also found to be expressed exclusively in the stigma of transgenic tobacco flowers. Using the
GUS reporter enzyme, no staining was detected in other flower organs in transgenic Nicotiana tabacum,
including sepals, petals, anthers, filaments, and ovaries, or in any vegetative tissues. The results indicate
that the promoter fragment ChiP(—382) can be used in tissue-specific regulation of gene expression and

plant genetic engineering.
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